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PREFACE. 

To write a fairly complete systematic treatise on any branch of medicine 
demands from the writer a very wide experience of his own, a large acquaint
ance with the work of others, considerable industry, and a critical faculty 
that will enable him to draw sound conclusions and precepts from his su rvey 
of the subject. 

A sense of the difficulty of the task demanding such qualifications has 
long deterred the senior author of this book from publishing a treatise on 
Obstetrics. He has, indeed, travelled, in practice, teaching, discussion, and 
writing, over almost every step of the ground. A very considerable part 
of the field is covered in the "Obstetric Operations," a work which has 
probably exercised a greater influence than any other over practice in dif
ficult midwifery. Auel this work-so rapid are the advances in the art-now 
requires revision . l\Ioreover1 when any one part of obstetrics is detached 
from the rest, it is necessarily maimed. To comprehend rightly the science1 

and to grasp fully the principles of its practice, all the several parts must 
be studied in their correlation and solidarity. 

Another reason has had weight in stimulating the production of this 
work. It is a matter of observation that origi nal work scattered in mono
graphs often brings less credit to the author3 than it does to those who 
possess the gift of as;-;imilating it, and of reproducing it in the more attractive 
and convenient form of a "system." In these days, the student and prac
titioner a re often too busy, if not too indolent, to indulge in research. 
This book, then, affords us c1pportunity of revindicating not a few claims 
to priority which have been attributed to more or less unconscious borrowers. 

Still, impelled as we were by the conviction that the time had come when 
we ought to give effect to a long-cherished design to write a systematic 
treatise on Obstetrics, that design would in all probability never have been 
carried into execution hut for the fortunate association of father and son, of 
teacher and pupil, in the task. 

The share which each of the fellow-workmen has had in the structure 
will be in many cases indicated by individu al references. It may be stated 
generally that the history of gestation, of puerpery, of the mechanism of 
labor and of hemorrhage, is chiefly contributed by Robert Barnes. whilst 
much of that which relates to the prophylaxis of puerperal diseases, and 
the description of the operations, is contributed by Fancourt Barnes. Still, 
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the work is essentially a joint production ; neither could have clone it alone; 
and still we have found it necessary to call in further assistance. 

The systematic writer on Obstetrics naturally begins ab oi•o, and thus we 
were met by a difficulty at the very threshold. Xo man can hope to master 
the facts and science of Embryology unless he spend several hours a day in 
the physiological laboratory. Such steady devotion of time and thought 
cannot be spared by those who are involved in the toils of obstetric practice. 
'Ye, therefore, at once confess our inability to treat this subject in such a 
way as to give an adequate picture of it, capable of throwing full light 
upon the outflowing physiological and pathological problems. Not to waste 
precious time wanted to do justice to those topics which lay within our 
capacity, and not willing to descend to the drudgery of compilation, we · 
sought the assistance of a master of the subject. Future authors will 
certainly follow our example. Our readers will thank us for having enlisted 
the services of Professor Milnes Marshall for this department. 

We may here appropriately introduce some general remarks from him 
bearing directly upon our text: 

"It is usual," he says, 11 in works on Obstetrics to omit all reference to 
the earliest known stages of embryology, but we preferred a different course. 
No one will dispute that a proper knowledge of the early phases of human 
development is very important, yet if this study continue to be systematically 
ignored by those who alone have opportunities of extending our know]edge 
in this direction, what hope can there be of our completing it? The 
requisite specimens are difficult to obtain; they only turn up on rare 
occasions. This difficulty renders it more incumbent upon everyone to 
whom the opportunities are likely to fall to he fully alive to the importance 
of making the most of them. The actual number of specimens less than a 
fortnight old that have been described with any degree of accuracy is sur· 
prisingly small. There can be little doubt that opportunities are frequently 
missed, and valuable specimens lost, simply through failure to appreciate 
their true value, and insufficient care in exawining and preserving objects 
of great delicacy." 

To this argument, in itself unanswerable# we may add that in this 
elemental study we may now and then catch a luminous glimpse, if not a 
full explanation1 of many things that come before us in clinical practice, 
which will not only throw around our work the enchantment of scientific 
research, but which may one day develop into the fulness of knowledge. 

The study of the so-called malformations and diseases of the embryo is 
one of the most obvious illustrations of this argument. The oniy hope of 
understanding these and the cognate deviations from the standard structural 
development of father and mother, and other racial problems, must rest on 
the profound study of embryology. Again, with this view of placing the 
leading points of what we know in teratology1 with especial reference to 
classification and clinical practice, we have sought the aid of l\Ir. Nob le 
Smith1 who has done so much to place Orthopredic Surgery OD a sound and 
scientific basis. 



The immediate purpose of the work is, in the words of the title.page, to 
serve as a handbook of Obstetric Medicine and Surgery for the use of the 
student and practitioner. 'Ve trust that the work will at least justify its 
title. But we indulge a hope beyond this. Just as it is impossible to attain 
to the right appreciation of any particular department of obstetrics if taken 
up by itself, neglecting the study of its mutual relations to the science as a 
whole, so it must be impossible to attain to the right appreciation of many 
of the great problems in general medicine and surgery if the increasing and 
reverberating light which the careful study of obstetrics can throw upon 
them be shut out. Obviously the converse is equally true. This means 
that obstetrics is not a specialty. It is an integral constituent of the great 
art of healing. Ile only deserves to be set down as a specialist who narrows 
his field of vision by the limits within which the prejudices transmitted by 
ignorance and arbitrary custom would bind him. The real specialist, in 
short, is he who, specially directing his attention to one factor of a medical 
problem, specially neglects to take note of the correlated factors. Tried by 
this test, the physician or surgeon who undertakes to treat a case of apparent 
nervous disease in a woman, neglecting all the while to ascertain the condi· 
tiou of the dominating organs in the pelvis, is a specialist. So, on the other 
hand, that gynecologist is a specialist who, dealing with a real or apparent 
disease in the pelvis, neglects the aid which an enlarged study of general 
pathology might reflect upon the immediate problem before him. And 
since diagnostic and therapeutical skill are inseparable, so is he a hopeless 
specialist who consents to conduct a case a part of the way only, calling in 
n. special surgeon to complete the treatment. To make a particular applica
tion of the old maxim, 11 Cu ratio ostendit morbum/' it may be said that the 
surgical operation which crowns the treatment is often the most instructive 
element in the case. To abaudon this source of knowledge is to contract at 
once the means of cultivating pathological knowledge, diagnostic power, and 
therapeutical skill. The obstetrist is, of necessity, a surgeon as well as a 
physician . • 

The leading idea in the arrangement of this work has been to pursue a 
natural order, based on the sequence or evolution of the processes of gesta
tion, parturition, ancl puerpery. To realize fully this idea is a difficulty 
which everyone who has tried to write a systematic work on any subject will 
readily acknowledge. It is impossible to adhere rigidly to any plan without 
repetition and overlapping, or without in some instances breaking up a 
subject which would be better understood if studied in its entirety. And, 
again, it is often impossible to present fairly the special topic under discus
sion without introducing episodical illustrations drawn from topics not 
strictly connected. For example, hemorrhage occurs during gestation, 
labor, and childbed. Although certain characteristic differences mark the 
hemorrhages in each of these periods, these differences are better seized when 
described in direct contrast. The fundamental laws which govern all hem
orrhages will thus stand out in more instructive prominence. Yet obedience 
to this order imposes this dilemma: either to omit from the history of gesta-
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tiou more than a provisional indication of the hemorrhages which occur 
during that period, or to introduce in its seemingly natural place a full 
account of these hemorrhages, and then to repeat that account when tracing 
the connected history of hemorrhage. 

Many new illustrations will be found. 'Ve have been careful to gi\~e the 
source whence the borrowed ones are taken, and have appended our names 
to those drawn by ourselves. 

As to the manner in which we have acquitted ourselves of an arduous 
task it is not for us to say more than that we have striven to do conscien· 
tiously what we have undertaken. The reader in search of instruction, 
and the critic in search of matter for praise or censure, will determine for 
themselves what measure of success has been achieved. 

ROBERT BARNES, FAN COURT BARNES, 

7 QU.EEN ANXE 8TRE.ET 1 " ' . 
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TUE DISEASES OF WOMEN. 

UIIAP'l'ER I. 

TrrE ovmr. 
THE PR.l:ORAVID STATJ-~-PRllllTJVE OVA-TUE P•:R~IANt:ST OVA-TllE ORAAl'IAN 

FOLLICLE-THE RIPE O\TAJUAS OVUM-CORPUS LUTJ-;UM-DE\"EL01''1ENT OJ.' TllE 

OVU"l-OVULATION. 

)IAN, like the vast majority of animals, is developed from an egg or ovum. 
This ovum, formed within the ovary of the female parent, is at a very early 
period set free from the ovary, and passing along the oviduct reaches and 
becomes lodged in the uterus; within which it remains for a period of about 
nine months, undergoing the COlllplicated series of changes by which the 
ovum is converted into the embryo, and the embryo grndually built up and 
fashioned into the human form . 

The present chapter is concerned with the f'arliest of this important series 
of events-the mode of formation of the ovum and the changes which it 
undergoes up to the time of leaving the ovary; together with which it will 
be convenient to consider certain other processes which accompany or are 
closely connected with the maturation of the ova. 

In order to gain a satisfactory knowledge of the development of the human 
ovum, it is by no means sufficient to examine the ovary of an adult woman 
or even of a child, for almost all the earlier stages of this development are 
already accomplished long before birth, and although in a female child the 
formation of ova does go on afLer birth, yet it only does so for a very short 
time and to a very limited extent. Indeed, it would appear from the 
researches of Bischoff, 'Valdeyer1 FOulis, and others, that the formation of 
new ova ceases about the age of two years; in other words, that the ovaries 
of a femnle child already contain, at the end of the second year, all the ova 
that will ever be developed in them. 

For this reason it is neces.-=ary to commence, not with the ovary of a 
woman or child, but with that of the embryo, at a \·ery early period of its 
existence. 

The ovaries appear in the human embryo at about the fifth week as a pair 
of longitudinal ridges lying one on either side of the mid.dorsal line of the 
abdominal wall, ::w.id cln8e to the inner sirles of the Wolffian bodiea or primi
tive kidney•. Each ridge is formed by a slight local thickening of the 
cpithelinl layer which lines the peritoneal or body-cavity, supported by a 
low ridge of connective tissue. The relations of these primitive ovaries or 
genital ridges, ns they may be called, are shown in Fig. 11 which represents 
the corresponding stage in the deYelopmeot of the chick. 

a 
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The epithelium covering the ridge, which we ;:;hall henc~forth spea~ of as 
the germinal tpiihelium, Fig. l, g e, is directly continuous with the penLo.neal 
epithelium lining the body.cavity, of which it is, indeed, a pa~t. . It .is at 
first perfectly similar to the rest, but at au early age becomes d1stmguisl!ed 
from it by its component cells acquiring a columnar shap~, ft:D_d so cr~ati.ng 
the prominence we have called the genital ridge. This pnn11uve contmmty 

Fw.1. 
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between the germinal epithelium, which we shall find gives rises directlv to 
the ova, and the peritoneal epithelium lining the body.cavity, is well sbOwn 
in Fig. I. . . 

As the embryo grows older the gemtal ridges gradually become pinched 
off from the abdominal wall, and acquire the definite shape and character 
of ovaries; the hilum, or groove by which the vesse)s and nerves enter 
marking i~ eac~1 the part \\:here the att~ch1~nent. persists longest. Each 
ovary consists of an external mvestm~nt o.f ep1theliu1_n-tllj genninal epithe-
lium-and a central core of connective tissue, contarning numerous blood
vessels derived from the dorsal wall of the abdomen and entering at the 
hilum. As we have already stated, and as is shown in Fig. 1, the genital 
ridges are at first situated very close, indeed, to Lhe primitive kidneys or 
Wolffian bodies, and during the early stages of developrueut the connection 
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bet\\eeu the two structures is made still closer bv means of a number of rod
like out~rowths from the .Malpighian bodies o( tlic kidneys, which later on 
become hollow, lllHI form the so-called "tubuliferous ti;;sue" of the ovary. 
This tubuliferous ti~sue lies at fir~t immeJiately beneath the germinal epithe
limn, but soon become~ separated from it by a layer of connective tissue1 

and :-:o becomes confined to the central portion of the o\'ary; it has nothing 
whate\·er to do with the ova, and merely requires mention here on account 
of its great prominence1 especially during the earliest stages of development. 

Of the two other elements composing the ovary-viz., the germinal epi
thelium and the connective-tissue core or stroma-the former is the more 
important, as from it the ova are directly developed, the connective tissue 
serving mainly to divide the several groups of ova from one another, and to 
support the bloo<lves~els which carry nutrient matter to the different parts 
of the ovary1 and remove from them the effete products resulting from their 
growth and acliviLy. It is, therefore, with the germinal epithelium that we 
have mainly to deal. 

In its earliest stages this germinal epithelium con:-;ists of a single layer of 
columnar epithelial cells with large nuclei, the cells measuring on an aver
age about 0.014 mm. in length by 0.007 mm. wide. By repeated division of 
its component cells the epithelium increases rapidly in thickness, and soon 
forms a layer several cells thick, whereof the most superficial ones still 
pre;:;erve their columnar form, while the deeper ones are mostly of an oval 
shape. 

Whilst the epithelial cells are thus rapidly multiplying, the connective
tiS:Sue stroma is also undergoing active chnngesj it gives off processes which 
grow in between the cells of the deeper layers of the epithelium, and so 
break this up into a series of irregularly branching rods-the so-called "egg 
columns." By a continuation of this process the epithelium becomes com
pletely honeycombed hy the stroma, which is accompanied by the blood
vessels wherever it penetrates i so that, in place of the original arrangement 
of a layer of epithelium clothing a central connective-tissue core, we now 
have a superficial layer of columnar epit.helium, beneath which is a frame
work of vascular connective tissue, the meshes of which freely communicate 
tog-ether, and are filled with columns or" nests" of epit.helial cells. 

Primitive Ova.-The epithelial cells, at fir.st nil pretty nearly the same 
size, do not long remain so; at a very early period certain of them become 
conspicuous by their larger size and more spherical shape, and these large 
round epithelial cells with big nuclei are very important tbiugs; they are 
the primitive om

1 
each one of which is capable of developing into a definitive 

or ]Jermrment ovum, and so of gi,·ing rise to an embryo. Ea.ch one of these 
epithelial cells is, in fact, a potential human being. 

These primitive ova occur both in the superficial layer of columnar epithe
lium and in the more deeply situated nests of epithelial cells that are cut off 
and in,·ested by the trabeculre of the vascular stroma. In these nests a ten
dency soon manif&ts itself for the smaller epithelial cells to arrange them
selves around the primiLive ova, and so enclose them in follicles. At first 
there may be in a single nest several of these follicles, each containing an 
ovum, but the continued growth of the connecti,·e-tissue stroma gradually 
breaks up the nests, and tends to isolate the several follicles from one another, 
forming rounrl each one a separate connective-tissue investment. 

We are now inn position to understand the structure of the ovary at the 
time of birth . Fig. 2 represents a vertical secliou through the superficial 
port.ion of the ovary of a newly hara child. It shows the surface layer of 
columnar epithelium-the germinal epithelium-which is now separated 
from the deeper portions by a thin layer of connective tissue, the tunica 
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albuginea. A little <leeper we see large nests of epithelial ce~ls, wl~ich are 
really the deeper portions of the germinal epithelium cut oft and _isolated 
from oae another by the growth of the connecti\·e·tissue str~ma: in th_ese 
nests certain of the cells-the om-are ·distinguished by their larger size, 
and around these the smaller cells tend to arrange them~elves _so as to form 
capsules or follicles. In the deeper parts of the ovary the contmued g.r~wth 
of the stromn., which i:i. abundantly supplied with bloodvesse~s, has. d1v1ded 
up the nests and more or less completely isolated the foll1cles from one 
another. 

It will be noticed that in passing from the exterior towards the deeper 
parts of the ovary we meet with successive stages in the development of _the 
ova. In the superficial layer of columnar epithelial cells we find the earh~st 
stages; certnin of these cells1 the primitive ova, being of rather larger size 
than their neighbors. Beneath this surface layer we find large nests com-

Fro. :l. 
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P?S~d of ep!theli~l cells which, except in the larger size o.f the primitive ova, 
differ but little from one another au<l present no regulanty of arrangement. 
In the more deeply placed nests the cells immediately adjacent to the ova. 
have arranged themselves round these latter so as to form follicles but there 
~re still i~ such nests m~ny cells of indifferent character, whose ult'imate fate 
is uucertarn. Deeper still we find the nu111bcr of these indiftfrent cells very 
greatly diminished, and the folli?les separn.ted from one another by trabeculre 
of the stroma. In such a section, therefore, the most deeply situated ova 
a_re the oldest and m?st matur~, and have, in attaining their present posi
tion, passed through Ill succe::;s1on the se\·eral ~tages which we encounter in 
passing from the surface t.o the deeper parts of the ovary. 

o.wing to the rapid a1~d somewhat irreg~lar g.rowth of the germinal epi
thelmm and the unc~erly1?g stroma, the surface ot the ovary, which at first is 
smooth, becomes raised wto a number o.f irregular projections, separated 
from one another by deep grooves or wrmkles. These grooves in vertical 
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~ections of the ovary have the appearance of tubular pitting:s-in of the sur· 
face epithelium, and have been by some writers erroueou~ly described as 
tubular gland~. By further growth of the ovary the two sides of such a 
groO\'e may come in contact and fuse with one another, and the solid plate 
of epithelial cells so formed may, like other parts of the germinal epithelium, 
give ri!"e to ova. An example of this is shown in Fig. :2, b. 

The Permanent Ova.-About the time that the egg follicles or capsules 
commence to be formed around the primitive ova, these latter undergo 
certain changes by which they become converted into the permanent ova; 
and this transformation is one of no little importance, for primitive ova occur 
not only in Ien11.1lc embryos, but in male as well, and in both give rise, though 
by a very different series of modifications, to the special generative products. 
The conversion of primitive into permanent ova marks, therefore, the estab
lishment of' the sexuality of the embryo. 

The changes in r1uestion chieffy concern the nucleus. This, which iu the 
primitive ovum is uniformly granular, aud has a rather ill-defined outline, 
becomes converted into a spherical vesicular body, with a slrnrply defined 
double-contoured wall. 'Vithin this wall the granules, iustead of being uni
formly diffused, become collected into a small darkly staiuiug knob attached 
to the wall at one spot, the rest of the vesicle being filled with a transparent 
colorless fluid. The granular knob soon gives out processes, and so becomes 
::tel late; and, h.v the processes branching and anastomosing, becomes con· 
vertecl into a delicate reticulum or network stretching all through the 
nucleus. The crossing points or nodes of the network are somewhat enlarged, 
and at one or sometimes two or more places become specially prominent, 
forming highly refracting bodies-the nucleoli. fo this way from the nucleus 
of the primitive ovum are derived the nucleus, or, as it is more commonly 
called, the germinal ·vesicle, and the nucleolus or germi1tal spot of the perma· 
neut ovum . 

Certain other changes which occur about the same time are probably less 
intimately concerned with the formation of the permanent ovum. The 
whole egg increases iu size; its protoplasm, which was previously clear, 
becomes granular; nnd round the outside of the ovum a. thin investing 
membra11e, the v itelli11c membrane or zona pellncidci, is formed. 

Certain exceptions to tbe nol'mal course of events as described above may 
occur in the development of the ova. Thus, in many animals, as the rabbit, 
and very probably in the human O\'ary as well, some of the primitive ova, 
instead of becoming directly converted into permanent ova, nmy fuse up 
together so as to form multiuuclear masses of protoplasm. Of' the nuclei, 
which nt first increase in number, some ultimately di8nppear, while others 
become converted into the nuclei of permanent O\'a, into which the whole 
ma~s berorues fiuallv di,·ided. 

The Graafian Foilicle.-Each O\•um, as we ha,•e seen, becomes closely sur
rounded by a follicle or capsule formed of asiogle layer of cells; these follicular 
epithelial cells being, like the ovum itself, derived from the original germinal 
epithelium.1 It may happen that two or e\·en more ova may be enclosed in a 
single follicle, but this is exceptional, and when it does occur is usually only 
temporary; the connective-ti~sue stroma, Inter on, growing in between the O\' a 
and so separating them from one ::mother. As a rule, each ovum has its own 
investment of epithelial cells, forming the commencement of what is known as 
the Graafinu follicle. The follicular epithelium forms nt first a single layer 
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of short columnar cells, with an anrnge length of 0.008 mm., and of very 
granular appearance, applied nry closely to the ovum which they surr?und. 
_\s the ovum begins to grow rapidly directly after the follicle is established, 
and as any nutrient matter reaching the ovum can only do so by first pa~s
iug through the follicular epithelial cells, it is clear thut these eel.ls mu.st 
play a very important part in the nutrition of the ovum; and their mam 
function is probably that of transmitting food from the blood vessels of the 

stroma to the ov um, ~nd very, possibly elahorating that food to a. certain 
extent as they pnss 1t on. fh e granular app<'nrnnce acquired by the 
protoplas~ of the ovum, after establ.ishm~nt of the follicle, is due to the 
accumulation of food matter passed rnto 1t from these in vesting epithel ial 
c~lls. 

in~;~1:s!~11i~ui~fck~~~:~1:~~1 c~J~s ~~i1l;1~:;'b~nrl~~~:~~lea~ar;d }~rr;J~~I~ 
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layer several cells thick, the so-called membtmw g1wrnlosa; at the same time 
the connective tissue immediately outside the follicle becomes modified so :ts 
to form a special outer investment, the tunica propria of the Graafian fol
licle, in which the bloo<lvessels are very strongly developed. 

In the membrana granulosa the layer of cells immediately surrounding the 
ovum preserves its columnar character; while the remaining cells, which 
are usually smaller, are spherical or oval in shape. 

Both the follicle and the ovum continue to increase in size, but the fol
licle grows far more rapidly than the ovum; in consequence of this a cavity, 
somewhat crescentic in shape, appears in the midst of the membmna granu
losa; this follicular cavity, which is filled by a transparent fluid, the liquor 
folliculi, grows very rapidly, and the whole follicle soon acquires the shape 
and structure shown in Fig. 3. 

In this figure, which represents a section through the ovary of a bitch, 
various stages in the development of the Graafian follicle are shown. The 
fully formed follicle, d, on the left side of the figure, is oval in shape i its 
wall::; consist of an outer vascular investment of connective tissue derived 
from the stroma of the ovary, an<l divisible, according to some authorities, 
into a rather ill-defined outer layer, the lunicafibrosafolliculi, and an i11ner 
well-marked layer of fine connective tissue with an abundant plexus of 
capillary blooclvesseh:, the tttniett ptopria folliculi. Within this latter is the 
membrana granulo11a, a thick layer of granular spherical (or, from mutual 
pressure, polygonal) cells. At one part the membrana grmwlosct is much 
thickened, forming a roundish mass projecting into the cavity of the follicle; 
embedded in the middle of this roundidh mass, or discus proligaw~, is the 
ovuru, the layer of cells imme<liately surrounding it being distinctly columnar. 
The cavity of the f,,Jlicle is filled by the watery liquorfolliculi. 

We have already seen that in the earlier phases of development of the 
ova the younger stages are found nearest to the surface of the ovary, and 
the older ones in the deeper portions, and Fig. 3 shows that the same holds 
good with regard to the later phases. The younger Graalian follicles, those 
in which the ovum is merely surrounded by a single layer of epithelial cells, 
are situated not far from the surface of the ovary i the older follicles are 
rather more deeply placed, and the oldest and most mature ones are the 
deepest of all. 

The discus ptoligerus, with its contained ovum, occupies no definite posi
tion in the Graafian follicle; formerly it was supposed always to lie on that 
side of the foll icle which is nearest the surface of the ovary; but it is now 
known that this is not the case, and tbat the ovum is quite as often attached 
to the wall of the follicle furthest from the surface as to any other point. 

The Graafian follicles do not stop at the stage figured and described above; 
they go on increasing in size, aucl as their growth is now mainly towards the 
surface of the ovary, their outer walls ultimately become situated close 
beneath this surface, or may even push the superficial layer of epithelium 
and connective tissue of the ovary before them, and so form slight external 
projections. 

At the most prominent part of the ripe follicle is n small spot, the hilwn 
fo/liculi, distinguished from the rest of the follicle by being devoid of blood
vessels. At this pince, shortly after the follicle bas attained its full dimen
sions-i. e., n. diameter of 1.25 to -l mm. in the human ovary-rupture of the 
fol1icular wal1 occurs, and the ovum, together with the liquor folliculi, is 
discharged on the surface of the ovary. This rupture is due apparently to 
two causes; first, to extensive fatty degeneration of the cells composing 
the wnll of the follicle i and, secondly, to the growth of folds of the membranri 
granulo.'fa and tunica propriti into the cavity of the follicle; thereby, owing 
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to the liquid fil1ing that cavity, causing incrensed pressure from within. The 
growth of these fo lds we shall refer to again immediately. . 

The Ripe Ovarian Egg.-The ripe human ovum is a spher1c~l ~ody ~).2 
mm. in diameter, consisting of a granular ma!-:S of protoplasm, w1~hm winch 
is the nucleus or germinal vesicle, which has a diameter of 0.Q.!.J ~nm. an<l 
contains, besides the reticulum already noticed, a nucleolus or germrnal spot 
0.007 mm. in diameter. The ovum is iuvesLed by an elastic transparent mem-
brane, the zona pellucida, about 0.01 mm. thiclc . . 

The strncture of the ripe mammalian ovum is well shown m Fig. 4, repre
senting an ovum of a rabbit. 

At the upper part of the figure some of the columnar ce_lls of the 111e1n
bmna grmiulosa are still adhe:-ing to the o\·um. The investmg memhrane, 
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or zo~a 1~e11ucida, is seen to consist of t';o lay~rs-a very thin outer layer, 
~he v1tellme membrane; and a ""!uch thicker mner layer perforated by an 
unmense number of very fine radial pores, and hence called zona radiata. 

Corpus Luteum.-Aller the escape of the ovum important changes occur 
in the Graafian follicle, leading to the formation of the body known as the 
corpus lutewn, which occupies and fills up the ravity of the fol1icle. Before 
the discharge of the ovum the wall of the follicle was mentioned above as 
being thrown into folds. which project into and so diminish the size of the 
cavity ?f the follicle. .These f'(~lds, which! by increasing the pressure within 
the follicle, probably aid the clischarge of the ovum, consist of both the fol
licular epithelium or membrana granuloM1, and the connective-tissue tunica 
propria of the follicle; they are very vascular, aud after the discharge of the 
ovum increase rapidly both in number and size, forming ultimately a number 
of converging processes completely filling up the cavity of the foflicle. 
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The subtiequcnt changes undergone by the cmpus lutcwn ditter consider
ably, according to whether the ovum which has been di~charged from the 
follicle is fortilized 1 and develo!f up into an embryo, or on the other hand b 
not fertilized, and so dies without mHlergoing any further development. In 
the latter case the corpux luteum spurium, as it is then called, attains its full 
size in ten or twelve days afler the dh:charge of the ovum, and then com
mences to shrink gradually, disappearing- completely in a fow weeks. 

If, however, the ovum that has esca1>ed from the follicle becomes fertilized, 
and give::; ri!'e to an embryo, the corp11s lutewn, which is then ~poken of as 
corpi11j ltdewn l'enon, cloes not reach its full development until two or three 
months afler rupture of the follicle; it persists throughout the greater part, 
or even the whole, of the period of gestation, towards the close of which it 
contracts to a sn1all white stellate cicatrix-the corpus albicans,-which may 
persist for four 01· five months after delivery. 'Ve have seen a distinct cavity 
persisting after labor at term. A fully developed corp11s lutewn ve1·wn or 
corpu.'j lutewn of pregnancy, is a firm body, larger in size than the original 
follicle, aml attaining one-fourth or even one-third of the si1.e of the entire 
ovary. It consists of a central red ( in later stages gray) mass of vascular 
connective tissue, like mucous tissue, in which are large cells containing 
hrematoidin crystnls1 and a peripheral intensely yellow zone, derived from 
the converging folds of the wall of the capsule described at an earlier stage 
(i•ide Fii:r. 4G). 

The presence of a COipltS lulewn ~·eJ·wn in one of the O\·aries is a matter of 
some considerable med1co-legal importance, inasmuch as it has been ap
pealed to as poi;itive evidence of pregnancy having occurred; but the best 
authorities now agree that there is no infallible sign or character by \\ hich 
the cotpW?. luteum. of pregnancy can be distinguished from that of the non-fer
tilized ovum. The differences are chiefly those of size and length of dura
tion, and cannot be relied on in determining disputed cases. The terms 
true and .false, ns applied to the two kinds of corpora lulea, appear, indeed, to 
be altogether erroneous, us the two structures are essentially simila.r, and in 
many cases indistinguishable from one another. 

Ovulation.-From about the time of puberty, and throughout the whole 
of the childbearing period of life, thd gradual maturation of the Graafian 
follicles, ending in rupture of the follicles and di:scharge of the ova, is con
tinually going on; and in the healthy woman this discharge of' ova occurs, 
not in au indefinite manner, but at regular intervals corresponding to the 
menstrual periods, one or more ova being set free about the time of each 
period. 

This periodical maturation and discharge of ova is commonly spoken of 
as ovulation. It goes on perfectly independently of sexual intercourse, or 
of any kind of influence from the male; but it is vE>ry possible that, as held 
by mfiny writers, the discharge of the ova, though iu no way dependent on 
tile act of copulation, may yet be hastened by it. 

SU:\L\IARY. 

It will be convenient here to recapitulate briefly the leading features in 
the development of the human ovum . 

The ovaries appear, in embryos of about the fifth week, as two ridge-like 
thickenings of the epithE'lium liniag the body-cavity, situated close to the 
inner sides of the Wolffian bodies. The epithelium rapidly thickens; its 
deeper parts brcome divided into nests by outgrowths of the underlying con
nective tissue. :-:ome of the epithelial cells very early become distinguished 
by their greatE'r size from their fellows: these are the primitive ova. Later 
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on, at a time not determined with certainty, hut probably t(n~ards the end of 
the second month, these primiti\·e ova begi n to be converted JD~o ~ermanent 
ova1 the change consisting in an increase i~ size, and in certam important 
modifications in the structure of the nucleu !': . The permanent ova become 
enclosed in follicles formed by those epithelial cells which have not them
selves become ova. The follicular epithelium serves to feed the enclosed ova, 
which grow rapidly; the permanent ovum when first formed having a diam
eter of about 0.012 mm., while the ripe ovum measures 0.2 mm. 

Throughout the whole of fcetal life there is a rapirl development of ova 
going on . At the time of birth each ovary of a female child has been esti
mated to contain at least 35,000 permanent ova. The formation of new ova 
continues for a sbort time after birth, but apparently ceases about tbe end of 
the second year, owing to the formation of the tunica albuginea, which cuts 
off the germinal epithelium from the deeper parts of the ovary. 

T hroughout the whole of the childbearing period of life there is a period
ical ripening of the Graafian follicles and discharge of their contained ova 
by rupture, the times of discharge of ova corresponding to the menstrual 
periods. The rnptured follicles become filled by the structures known as 
co1·pom llltea, which disappear early if the escaped ovum be not fertilized, 
but undergo further development and persist throughout the whole period 
of pregnancy if the ovum be fertilized and develop into an embryo. 
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TllE Fl-:~IALl: GE">ERA'l'I\·~: OU(i.\:Sl"-TllE EXTl:lcs·.\J. OllOAS~ OF GE:SERATIO:S-1'UE 

!:STERN.AL ORGANS O~' O~:Nl!:lt.\TIO:S-TllE l!EN:;'l'RUAL PROCE:<S1 A:SD IT" AT· 

T~::-.'DA:ST PUE:SO'-tt::SA 

IT is usual to divide the female generative organs for descriptive purposes 
into two groups: (1) The external organs of generation-i. e., the labia, 
uymphro, clitoris, and other parts included in the vulva, together with the 
mans veneris; and (2) the internal organs-the ovaries, Fa11opian tubei:i, 
uterus, and vagina. 

I. The External Organs of Generation. 
The Vulva.-The term vulv<i or pudendum is applied to the whole of the 

parts that are visible externally: these are the mons veneris, the labia, the 
uyrnphre, the cl itoris, and the hymen. These parts nre chiefly concerned in 
copulation . 'Vith the perineum they perform a subordinate function in 
parturition. 
Tm~ :MoNs VENEHIS (Fig.;)) is a slightly rounded eminence in front of 

the pubic symphysis, cnusecl by an accumulation of very dense connective 
tissue and fat beneath the skin. From the lime of puberty it is covered with 
hair. 

LABIA PuDENDI.-The labia (Fig. 5), called also labia majora or labia 
exterua, to distinguish them from the nymphre, are two rounded folds of 
integument, forming the lateral boundaries of the vulva, and extending from 
the mous veneris in front to the perineum behind. Between them is nu 
ellipti cal space. the rima, within which is the entrance to the vagina. The 
anterior eucls of the two labia unite together behind the mans veneris to 
form the anterior commissure i and the hinder ends are sometimes described 
as uniting in a simi lar manner to form a posterior commissure; this latter1 

however, is indistinguishable from the perineum. The hinder ends of the 
two labia nre also connected together by a thin transverse fol<l-thejourcliette, 
or frcmulmn pudendi-situated, in the ordinary erect posture, just above the 
11 posterior commissure," and separated from it by a transverse groove-the 
fominavicularis. The fourchette, which is very thin, is commonly torn during 
parturition in primiparro, if it has escaped obliteration in sexual intercourse. 

The labia nre CO\'ered on their outer surfaces with skin which bears hni r, 
nnd on their inner surfaces with mucous membrane. At their bases are the 
conslriclorcs i•aginre muscles. The two labia are normally in contact with 
one another, but shrink somewhat with age anri so expose the other parts of 
the vulva. 

T11E PERI~EL'M extends from the nous to the posterior commissure, which 
latter is merely its anterior border; it is usually about an inch and a half 
in length, but undergoes considerable distention during labor. 

Tm;: XYMPILl~ (Fig. 5), called also labia 1ninora and labia interna, are a 
pair of narrow folds of mucous membrane lying ::dong the inner sides of the 
labin nrnjorn. In front the two nymphre are linked together across the 
middle Jfne, both above au<l below the clitori&; forming the prct!putimn 
clitoridi.'f and frmmm clitoridi.~ respectively. Posteriorly they gradually 
diminish in width, and end oppo1=ite the middle of the vaginal orifice. 
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Beneath the prepuce and along the outer surfaces of lhe nymphtt:! are seba· 

ceT11~t(~~~~~~~e~~~.aE) ui1~c~u~~~ai1"~1~~!~~~~~ sb~~:~a~~~~espon?ing to ~he 
penis of' the male, and about an inch an<l a half' in length, s1tu_a.ted im· 
mediately behind the anterior commissure. The greater part of its I_ength 
is hidden by Lhe folds of mucous membrane just dc.;;cribed, but the slightly 

FIG.:» 

dilated extremity, the glans clitoridi8, projects freely from between the 
prepuce nud the fnmum clitoridis. The clitoris consists of two c01·pora 
cm•emosci uuitc<l together along the median line; these d iverge at the hase 
to form the two crura, which are attached to the rami of the pubes and iscbia. 

The bu.lb of the male urethra is repr~sente<l by the btilbi vestibuli (Fig. G), 
a pair of oval masses placed at the sides of the vngma, and consisting of 
dense networks of veins: from the anterior end of' each of these masses a 
small plexus of blood.vessels i~ co~ti~ued fo~ward to the ghu~s clitori<lis; and 
this plexus, the J}(trS tntermedia of l\.obelt. is regarded by him ai:; equivalent 
on each side to one-half' of the corpw1 spongio:-Jwn of the male. It is erecti le. 
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YL~TUll'LE.-The term vestibule (Figs .. ) and U) is usually applied to the 
triangular patch of mucous membrane situated in front of the vagina and 
between the two nymph:\!. I1s apex is formed by the clitoris, its sides by 
the inner edges of the nyrnpbte, and itl5 base by a horizontal line drawn 
acrPss the anterior edge of the vagina: the most important structure in it is 
the meat11.'l 1.0·inruiu8, or orifice of the urethra (Fig. 5), situated nt the base 
of the vestibule in the median line, less than an inch behind the clitoris. 
Two guides lend tu it-(1) from behind, hy tracing the anterior wall of the 
vagina forwards until the finger reaches its termination in a. small tubercle 
-in this tubercle is the meatus; (2) tracing backwards from the clitoris 
between the uymplw~. the finger equally reaches the tubercle. Iu the mucous 
membrane of the ve~tibule, as well as along the inner surfaces of the 
nymphre, are numerous mucous foll icles. 

Fie: 6 

1'11c ~:nun11: 1'1~•rr~ OF n11: Lvn:11,11, (;f~'t:1n11n; Own,.~. 
(i;'rom 'l'\11..-u·n.) 

n, 11. Hulloi n·"tilmli. !", 11, nigl1t and \loft lrn\lc~ of the con,trktur rnginro m111;ele, 

Tern Unn:N.-The orifice of the vagina is in the virgin partially closed 
by a thin membranous duplication of the mucous membrane, \\hich forms a 
kin<l of diaphragm-the hymen-pierced by an oval aperture, which is 
usually uearer to the anterior than to the posterior end. [Budin (1879) 
disputes the correctness of' this, the common Ues".!ription of the hymen. Ile 
contends that dissection shO\\S that the walls of the vagina. are quite isolable 
and terminate in front by a. perforated hemispherical part which is the 
prolongation of the column:c of the vaginal mu com; membrane which clothes 
the internal surface and which reaches to the orifice of the hymen. Ilisto
logical examination aids in proving that the hymen is nothing more than the 
anterior extremity of the \'Hgina cO\·ered outside by the mucous membraue 
of the vulva.-R. B.] The hymen is i:;uhjecL to considerable individual vari
ations: it is not unfrequently absent in front, in which case it takes the form 
of a. seruiluuar fold, with the concavity directed forwards; it may be perfor
ated by more than one aperture, and may nlso be reduced to a mere fringe. 
In rare cases it is stronger than usual, uud completely closes tbe vagina, 
giving rise to the condition known as imperforate hymen. 

The hymen is nearly always lacerated, either radially or concentrically, 
by sexual connectinu, and at the birth of the first child becomes obliterated, 
or else reduced to a series of :)mall fleshy projection8-the caruneulce myrti-
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formes-usually more abundant round the posterior margin of the vaginal 

apT~~~r~lands of Barlholin or of Duverney, which correspond to Cowper's 
glands in the male, are two small bodies about the size of peas ~laced at the 
sides of the vagina. E1ch gland has a duct of some length, which op~ns on 
the inner surface of the nympha outside the hymen, and about opposite the 
middle of the vaginal orifice. They freely secrete a viscid mucus under ex
citement and in labor. 

All the parts of the vulva are abundantly supplied with bloodve8set.. The 
superficial pudenda I arteries supply the outermost parts, while the deeper parts 
receive their blood from the internal pudic arteries. The venous ple~us~s ?f 
the bu I bi vestibuli, partes in termed ire, corpora cavernosa .. , aud glans cl1tor1d1s, 
give these parts the character of erectile tissue. 

The vufoat orifice, through which the child emerges into the outer world, 
is bounded at the sides by the labia majora, behind by the fourchette, and 
in front by the vestibule, which becomes folded on itaelf' at the time. Lacer
ation of any one of these parts may occur iu the act of parturition. Lacera
tion of the vestibule is chiefly dangerous frl)m the close proximity of the very 
vascular structures just noticed, and the consequent liability to profuse hemor
rhage. 

Tm:: FEMALE URETIIRA.-Though not forming, strictly speaking, part of 
the female generative ore-ans, it is convenient to insert here a short account 
of the female urethra, on account of its intimate connection with these organs. 

From the meatus urinarius, whose position has been described above, the 
urethra passes upwards behind the symph_vsis pubis as a short tube about 3 
cm. in length, aud 7 mm. in diameter, but capable of considerable distention. 
The urethra, as shown in Fig. 7, is slightly curved, the concavity of the curve 
being directed forwards. 

II. The Internal Organs of Generation. 
The Vagina is the tubular passage leading from the uterus to the vulva. 

It is situated, as shown in Fig. 7, between the bladder nud urethra in front 
and the rectum behind, being firmly connected with the former, but only 
loosely with the latter, and is enclosed laterally by the levatores ani muscles. 

It is curved as shown in the figure, the concavity being directed forwards, 
and the anterior wall, which is about 10 cm. long, being 2 cm. or more 
shorter than the posterior wall. The upper part of the posterior wall, as 
shown in Fig. 7, is covered directly by the peritoneum, which descends 
between the vagina and rectum to form a cul·<le-sac, usually spoken of as 
the pouch of Douglas. The widest part of the vagina is at the fund us; behind 
the insertion of the uterus is a more expanded part called the 11pper or pos
terior poucl~ or cuf.de-sa~ of the vagina .. In normal conditions the pouch is 
small, and its walls are Ill contact; but Ill women who have borne children 
or who have been the subjects of sexual intercourse, or of retroversion o; 
retroflexion of the uterus, this pouch becomes greatly enlarged. The vagina 
?arrows towards th~ vulva, ~\·here it is co~stricted by tl~e vulvar sphincter; 
m the normal state its anterior and posterior walls are m contact with one 
another so as to obliterate the cavity. On the inner surface of the vaofoa 
both on the anterior an? posteri?r wall~, slightly elevated ridges, the colt~nn~ 
rugarwn, run upwards ID the nuddle hue, and from these lateral ridges or 
rugre run off at right angles: both columns and rug:c are more distinct at 
the lower end of the vagina, and in those who have not borne children 

The walls of the vagina consist of three coats: (1) an inner mucous ~oat . 
(2) a middle muscular; (3) au outer fibrous. ' 

1. The m:ucotts coed is covered ?Yau epithelial layer, which is squamous. 
It was long thought that the vaginal mucous membrane was rich in mucous 



follicle~, Lut nnatomir-ts now agree that it is destitute of glands. This mucous 
membrane, if exposed to the external air . Yery quickly takes on the char
acters and appearance of the external skin, becoruing dry, and in black 
women pigmented, like the external genitals. ._\t the upper end of the 
vagina the mucous membrane is reflected round the neck of the uterus, 
which 1 Fig. 7) projects some di~tance into the \'aginn. The part of the 
uterine neck thus projecting is distinguished as the 'l'aghwl portion . 

.FIG.7. 

TUE r..-1111: Ca:<.l.11.Hll.t OnG.\'.'IS, _\S ~u.:-. I!< Ll>!;r;1nl'l,;AJ. ,.:i:-iH'.\J_ ~l•flO]\. 

(J'romT_\n:<.11.11,aflo<r!'.lrl'l'.L) 

1. Hotly or utcrn•. :.!. t',nity ofl><..JJ. 
vai;rina. 7. Ya1dunl vriftn• b. Ula•ltler. 
recrnm. 13, Anus lL lkcltM'Agi11nl 
Yllginnl cul-<lc·WC 11:!. l:')lllJ•hy~i~ J•Uhis. 

2. The middle cont consists mainly of non-striated muscle, arranged, 
though not very distinctly, in internal circular nnd external longitudinal 
layers. These fibres are iuserted in front into the ischio-pubic rami, and are 
continuous above with the fibres of the middle layer of the uterus. 

3. Outside the muscles is a layer of loose ereclile tissue, into which elastic 
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fibres enter largely. This structure accounts for the great distensibility of 
the \·agina, and the readiness with which it recovers it;; contracted state. 

The vulval orifice of the vagina is surrounded by striated muscular fibres, 
forming the 8pltincle» vaginre muscle. . 

The vagina is very vascular, its blood being derived from _tl~e vaginal, 
internal pudic, vesical, and uterine branches of the internal 1hn~ arter~'· 
The veins are numerous and large; they form several plexuses, ta~1og their 
points of departure from the bulb and continuous with the veins of the 
uterus. They empty themselves into the venous plexuses at the sides of the 
vagina and terminate in the hypogastric \·eins. The lymphatic vessels run 
to the lateral glands of' the pelvic cavity. Those of the inferior fourth of 
the vagina, however, unite with those of the vulva, and run with them to 
the inguinal glands. The nerves come from the _h~·pogastric plexuses. 

The Uterus is a hollow muscular organ lyiug (Fig. 7) between the bladder 
and the rectum, and inserted somewhat obliquely into the top of the vagina, 
with which its cavity communicates. 

The uterus is of the shape of a somewhat flattened pear, measuring about 
7 cm. in length, 5 cm. in width from side to side, and 2.5 cm. in thick· 
ness from before backwards. It is divided into an upper part or body, the 
rounded extremity of which is termed the funrlu.8, and a lower part, or cervix: 
the boundary between the two being indicated by a sl ight external constric· 
tion 1 but being far more strongly marked internally both by an internal 

Fw.S F10.9. 
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constriction-the 08 '1.tleri intemum.-and by a very sudden alteration in the 
character of the lining membrane. These two parts may conveniently be 
dealt with separately. 
~he cervix is a~m~t. 2.5 ?m. in lengt~: it~ wal}s (Fig. 8) are thick, and its 

cavity somewhat fusiform m shape, bemg wider Ill the middle and narrowed 
towards both ends. The cavity opens below by the 08 ttlcri extern.um or 08 
tin.ere into the vagina, au<l above by the 08 ttle1·i inlernwn, which is smaller 
than the O.'j exlernrnn, into the upper portion or body of the uterus. 

The lower Ol' vaginal portion of the cervix projects, as shown in Fig. 7, 
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into the vagina: owing to the oblique character of its insertion, the anterior 
lip of the os externum, though the shorter one, reaches lower down the 
vagina than the longer posterior lip. It is of great practical importance to 
reaEze thoroughly thid oblictue insertion of' the ce1Tix uteri into the vagiua, 
became owing to it the os uteri appear:::, on digital examination1 to be in the 
anterior wall of the vagina, and not at its summit. Theos uteri itself is a 
small tram; verse slit, whose margins are in the healthy state perfoctly smooth. 

The mucous membrane lining the cervix, which is continuous at the os 
externum with that of the vagina, is very firm, an<l is marked 011 its anterior 
and posterior su rfaces by rne<lian longitudinal ridges, from which lateral 
ridges, or rugrt:, run obliquely upwards t>D earh side; the median ridge1 with 
its divergmg rugtc, receiving the name arbor vitre 1duinus (Figs. 8 and 9). 
The anterior arbor vitte is usually more strongly marked than that uf the 
posterior ,,·all. 

The epithelium of the cervical mucous membrane is col umnar aud ciliated, 
the cells becoming flattened and losing their cilia, towards the os ,·.rternmn. 
Between the ruga:: uf the arbor vitte are numerous simple fol licular glands 
which secrete a viscid, transparent, alkaline mucus, which becomes increased 
in quantity during pregnancy, forming a plug completely blocking up the 
cavity of the cervix. Besides these glands there are, in the lower part of 
the cervix, numerous vascular papillre. 

The substance of the wall of the cervix comdsts ch iefly of' non-striated 
muscle, divisible into an internal layer, in which the muscle-fibres are 
arrnnged transversely or slightly obliquely, and which is thickened at both 
the os externum and os intern um to form the so-called sphincters of these 
orifices; and an external layer, which is thinner, and in which the fibres ruu 
longitudinally. 

The peritoneum (l·"ig. 7) covers the whole of the posterior surface of the 
cervix, excepting, of course, the part that pNjects into the vngina, but on 
the anterior surface it covers merely the uppermost part, being reflected off 
about the level of the os internum, below which point the proper tissue of 
the vagina is directly continuous with the wall of the bladder. The anterior 
surface of the uterus is flat; the posterior wall is convex, in harmony with 
the coucavity of the sacrum. 

The body of the uterus is shown in Eagittal section in Fig. 7-i. e., the 
plane of section is the med ian vertical plane of the whole body; while in 
Fig. 8 it is shown bisected longitudinally, so as to show the internal cavity. 
This ca\'ity is seen to be triangular from side to side, and flattened from 
before back wards; its anterior and posterior walls being in the unirnpreg
nate<l condition in contact, or almost l50, with one another. It communicates 
below by the os ioternum with the cavity of the cervix, nn<l above on either 
side with the cavities of the Fallopian tubes or oviducts. 

The mucous membrane lining the body of the uterus is, when the uterus 
is at rest, smooth, and of a soft spongy consistence and pale red color; it is 
separated at the us internum by a very ~harp line of demarcation from the 
mucous membrane of the cervix. 

The structure of the mucous membrane of the uterus has been the subject 
of much dispute . 

• \.ccord ing to Ercolnni, the lining membrane of the body of the uterus 
coo!-iiSts of n single layer of' ciliated epithelial cells resting on an extremely 
delicate basement membrane. Io this epithel ium are a number of small 
holes, the orifices of the utricular glands, whid1 are simple tubular glands 
line<l by a ciliated epilhelium, continuous with that of the uterine cavity, 
and ha Ying an average length of about 1 mru. These glands may branch at 
their outer ctccnl ends, but us a rule do not do so while the uterus is in a 

J 
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quiescent state. Betweeu the glands are irregularly arranged muscular 
fibres with connective-tissue cells of various forms and sizes. The whole 
stratum, made up of the glands and the intervening connecli\·e an<l mus
cular elements, is spoken of by Ercolaai as the musculo·glaudular layer of 
the wall of the uterus; it has a total thickness of' from 1 mm. to 1.8 m~n. , 
thinning as it approaches the os intern um an<l the apertures of the Fallopian 
tubes. 

By most writers the epithelium and basement membrane on which it re~ts, 
together with the musculo-glandular layer, are together spoken of as form mg 
the mucous membrane of the uterus. Ercolani, however, objects to the use 
of the term mucous membrane at all as applied to this lining membrane of 

.F10. 10. 

the uterus, since there is no prope.r ?orrnective-tissuc layer, and consequently 
no sharp boundary between the lmmg membrane and tbe deeper muscular 
layers. 

The utricu lar glands are very numerous; they are placed vertically to the 
inner sur~ace ?f the uterus, and ar? either . straight or more or less convo
luted; their bltnd ends are usually slightly dilated i they secrete a transparent 
glutinous, alkaline fluid. ' 
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During both menstruation ttod pregnancy the lining epithelium and the 
musculo·g-lan<lular layer undergo very rapi<l and \·ery extensi\·e changes, 
which will be more fully de!':cribed further on. These consist chiefly in a 
very great increuoe in thickness of the whole layer, and in a great inCrease 
in complexity of the glancls, together with hyperplasia anti hypertrophy of 
the cellular dements, and the formation of a tliick layer of rounded cells 
on the inner surface of the epithelium. 

The greater part of the thickness of the wall of the body of the uterus 
consists of non-otriated muscular fibres. Ia the unimpregna.ted uterus it is 
very difficult., or even impossible, to make out any ddinite arrangement of 
these fibres in layers; but in the pregnant uterus the muscle-fibres not only 
undergo great increase in number and in the size of the individual fibre 
cells, but also exhibit a more or less definite arrangement. The uterus as 
m01liHed by gc::1tation will be described further on . 

LW.\MEN1':-:i 01:· nrn UrERUti.-The peritoneum (Fig. 7) covers and is 
cloi:;ely connected with the anterior and posterior surfaces of the uteru!", but 
at each side is pruduccd laterally as a double fold-the b!'oad ligament 
(Ftg. 10 11 which is connected with the side of the pelvic ca\·ity. The peri
toueum forms, in fact, a double fold, stretching across the pelvic ca\·ity 
between the bladder and rectum, and having between its two layers the 
uterus in the median line, and on either side ( Fig. 10) the Fallopian tube, 
the O\'Ury, and, be . .;idea blood vessels and nerve~, muscular fibres and certain 
other structure~ which have now to be noticed. 

The most important of these are the round ligaments (Fig. 10, R), a pair 
of flattcnell cords, corresponding to the spermatic cords in tbe male, which 
arise from the upper a.ngles of the uterus just in front of the openings of the 
F,dlopiau tubes, aud run downwards and forwards at the si<les of the bladder 
to the internal inguinal rings, which they cuter. P.i.ssiug down the inguinal 
canals they reach the forepart of the pubic symphysis, where they end by 
becoming uuited with the tough connecti\·e tissue of the mons veneris. The 
tubular investment of peritoneum ensheathing each round ligament in the 
inguiuu.l canal is called the canal of Nuck, and usually becomes ohlitemted 
in the adult, though it may persist and give rise to hernia of the ovary. 
The round l ignme11t consists of con nective tissue and blooclvessels, and a lso 
contains muscu lar fibres prolonged from the outer muscular layer of the 
uterus. 

Other structures lying between the two layers of the broad ligament are 
the ligronents of the ornries, a pair of dense fibrous cords (Fig. 10, M) con· 
necting the ovaries with the upper angles of the uterus, which they join just 
behind and below the Fidlopi:i.n tubes. There is also a sheet-like expansion 
of muscular fibres spread out in the broad ligament, continuous with the 
external muscular irl\'estrncnt of the uterus. 

A pair of small folds of peritoneum, the vesico·uterine ligumenls, run from 
the sicle of the uterus to the bladder, and bound latornlly the pouch between 
bladder and uterus (Fig. 7)i and a similar pair of folds, though somewhat 
more conspicuous, the recto-uterine lig1.1.ments1 running from the back of the 
uterus to the rectum, form the lateral boundaries of the space of D .. mglas. 

These so-called ligaments of the uterus hardly deserve their name1 for 
they have very little influence in keeping the uterus in its place, ancl allow 
it to move freely to a considerable extent and in any direction. 
BLoonvcs~J~LS 01" nrn UrERUs.-The arter ies supplyiug the uterus are 

fo ur in number-viz., the two uterine and the two O\rariau. The uter ine 
a rter ies are branches of' the internal il iacs, which, after passing down the 
neck of the uterus, ascend between the layers of the broad ligament along 
the sides of the uterus, supplying it with branches, and anastomosing near 
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their termination:::; with branches from the O\'Rrinn arteries. These latter, 
corresponding to spermatic arterieis of the male, arise from ~he aorta ?- little 
way below the renal llfterie:s, and on reaching the margin of th~ pel \'IS turn 
inwards between the layer:::i of the broa<l ligament and, after send1n.g branc~es 
to the ovarit'S and Fallopian tubes, join, as stated above, the utenne arteries 
near their termination. 

The arteries are remarkable for their extremely tortuous course and their 
frequent ana~turuol!e:-:. The former feature has bten suppm:,~d to. be a pro· 
vision to prevent stretching of the arteries during the great d1stent1on of the 
uterus in preguaney; hut iuasmuch as the arteries become mor~ tortuous 
during pregnaucy, thi~ ('an hardly be the true cause. The arteries of the 
two ~idts anastomoRe freely, and the smaller branches form a fine network 
snrrounrling the utricular glands. . 

The Ycins correRpon<l to the arteries; they arc Chiefly cha!'acter1zcd by 
haying no valve~ and by their large size, forming irregular \"Cnous plexuses. 
In the gravid uterus, and especially in tbe placenta, the veins undergo very 
marked and special dilatations, as will be noticed more fully later on . Owing 
to their large size they are peculiarly liable to stagnation of the circulation, 
and hence to the formation of phleboliths. The veins are most abundant in 
the middle or intermediate muscular layer. 

The nerves of the uterus are derived from the hypogRstric and spermatic 
plexusc::;, nnd, according to some writers, from the third and fourth sacral 
nen·es, though this is denied by Dr. ~now-Beck and others. They reach 
the uterus by the broad ligament, and are said to be more abundant in the 
cervix than in the body of the uterus. During pregnancy the individual 
nerve-fibres, like the muscle·fibres, increase greatly in size. 

Tbe lymphatics, like all the other tissues of the uterus, undergo great 
increase in size during pregnancy, when they form large plexuses imme· 
diately beneath the peritoneum. Their distribution in the deeper parts of 
the uterus is only very imperfectly known . 

Besides the clrnnges in size and structure that occur durin£? menstruation 
and pregnancy, the uterus also varies at different periods of life. In the 
infant the cervix is larger than the body, and the cavity is very narrow. 
At the time of puberty the uterus has acquired its definite pyrifonn shape, 
but the cavity has undl?rgone but little alteration in shape; the arbor vitre 
is very distinct. In women who have not home children the shape of the 
cavity undergoes but little change, but after pregnancy it acquires and 
retains the triangular shape shown in Fig. 9. The os externum also, after 
pregnancy, remains wider than before, and its margins are often puckered. 

~fter t.he close of the childbearing period of life the uterus gradually 
shr111ks; its coats become firmer and le.ss vaseular; and the rervix and bodv 
become les::i ~hurply marked off from one another. -

The principal congrnital nutlfomwtions to which the uterns i~ liable con· 
sist ~n a more or l~:o::i complete <li,·ision of its cavity into two halves by a 
median se1~t~m, ,~·Inch 1~1ay even ~xtc.nd the whole IC'ugth of Lhe vngiua . 
These con<l1t10ns hnc! t!1e1r e~planat1.oi:i m the !"a~t that the vagina and uterus 
are formed by the 1u~10n of two ongmally d1st111ct and independent tubes 
the upper pa~ts of which remain SCJ?arate from on.e. another throughout )if~ 
as the Fallop1~n tul~C'8; ~ncl the v~r10us abnormali~1es that occur are chiefly 
due to the fusion berng, m exceptional cases, only 111completely <'fleeted the 
two tubes remaining distinct from on~ anotlH'r in pla.res where they norn::ally 
fuse together t~ fo1:m . oue. Accord111g to t.he varymg extent to which the 

~;O at~be~il::'~~~~l~!1\S~J l:~~t~J:: ;~~'~ y lll~;;~e \\~ trlt n:J~ n~\:r~:g~tjl:j~}e~~ i~tl~~r:~~I !~ 
extreme cases, two uteri and two vagrnrc. 
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The Fallopian Tubes or Ovidncts.-These, as we have just seen, are the 
upper and persistently separate parts of the two tubes by the fusion of whose 
lower ends the uterus and vagina are formed. E .tch Fallopian tube forms 
a thickened cord about 8 to 10 cm. in length, running along the upper or 
free border of the broad ligament, and lying between the two layers of peri
toneum forming that ligament (Fig. 11). These cords are narrow at their 

Fi o.11. 

'1'11£ OV.\ftY .l"I' F111 ... Pl \)i Tn1r.; nu; 1 .. \'1'1't:1t Df.r1'•; (>Pt::s~:D LO);Ul'fCIH~'.\l.J.l' Al.0'>{; Jn; wm11.•: u:NGl'H. 

(Fru111T1rt'>lt:H,nfterS.1Prn.) 

.J. F<1llopia11 tube. 5. l'imhrin1c(\ niwrtun•of Fnllo· 
J,ongi tudilml fiohJ, of lining nwmlmrneofFullopian 

inner ends, where they are attached to the upper angles of the uterus; .but 
as they pass outwards increase in size, and, pursuing a somewhat undulating 
course. bend backwards aud outwards, and end in expanded trumpet-shaped 
mouths, which are turned downwards towards the ovaries, and whose mar
gins are produced into a numbel' of fimb riated processes, in conuection with 
which l1y<latid dilatations frequently occur. One of the fimbr·ire, rather 
larger than the rest, is attached to the outer end of the corresponding ovary. 
A slight groove running along' this process leads to the ostiiim abdom:inale, 
or abdominal opening of the Fallopian tube, through which the ova, after 
the discharge from the surface of the ovary, enter the tube. 

The cavity of the Fallopian tube beyond the external opening at first 
dilates somewhat, but towards the uterus contracts very considerably, its 
opening into the uterus-the ostium 'l.lte1·i11:u:m-being so small as only to 
admit the passage of a small bristle. 

The Fallopian tube is lined throughout its whole length by a columnar 
ciliated epithelium, the cilia working towards the uterus, and probably being 
the principal means by which the ova are caused to pass along the tube to 
the uterine ca\•ity. The lining membrane, which at the external opening of 
the tube is continuous with the peritoneum of the body-cavity and at the 
internal opening with the uterine mucous membrane, is raised into a number 
of 1ongit.udinal ridges (Fig. 11, 7), which are best developed in the wider 
outer half of the tube, and which give this portion a stellate appearance in 
transverse section. Contrary to what was formerly asserted, there appear to 
be no glands iu the Fallopian tubes. 

Outside the mucous membrane is the muscular tissue, arranged as an inner 
circular and an outer weaker longitudinal layer, continuous respecLively with 
the iuterna.1 and external muscular layers of the uterus. Outside the mus-
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cular layer is a ''ery vasrular connective-tissue layer; and outside this, the 
peritoneum of the- broud ligament. . 

The Ovaries.-The O\'aries (Fig. 10) are a couple of fiattened oval bodies 
about 4 cm. in length, 2 cm. wide, and 1.2.3 cm. thick. They are. attached 
along their anterior borders to the back of the broad ligament, which forms 
a special peritoneal investment round them. Along the line of attach.ruent 
or hilum, blood vessels aad nen·es enter from the broad ligament. The rnner 
end of' each ovary is connected ,\ith the upper angle of the uterus by the 
ovarian ligament; the outer end with the mouth of the Fallopian tube by 
the elongated and grooved fimbria referred to above. 

Each ovum consists of a conoecti,·e-tissue stroma containing blood vessels, 
nerves, aucl a few muscular fibres, and ill\·ested by an epithelial layer form:d 
by the peritoneum. In the epithelial layer and iu the stroma are ova 10 

various stagrs of' developmeut, the structure and mode of formation of which 
have already been described in the previous chapter. 

P,uwvAHHDc, OR OiwAN OF RosE~:-.1i;LLER.-Attached to the upper and 
outer corner of each ovary, and lying betwePn the layers of the broad liga
ment, is the parot•arimn (Fig. 12), a group of con\•oluted tubules, conYerging 

:Fm 12. 

\un,T01.1111, P.1r.<fl".1nir,r, 1:-.r> r.1L1.ur11:-. T1u1 

Fro.u1 Qt· .11:-.·~ .lm1tomy.) 

below, and eotrnC'cted together aboYe hy a longitudinal duct, whieh ends on the 
outer ~ide of the parnvarium ns a !-.lightly dilated bulb, and which on the 
inner $ide, e, can b~ traced for a short •fo•tanC'e towards the uterus. These 
structures wil.l be rcfi...rrC'd to ~gai_~ whe1! dealing with the devPlopment of 
the reprmluct1ve orgnm;: hrre 1t "ill suffice to ~ay that thry ha,·e 110 func
tionnl rel:Hion to th~ ~emaJ~ f!Cnernti,·e org-:rn~. and that 'the pnrovarium 
correspond~ to the C'p1tlidym1:-- 111 the male, nnd JI:;; dut·t to the ,-3 ~ deferens 
Th~ o~·arics and Fallopia? tu hes a~·e supplied by t!1e ovarian arterirs, an.cl 

also .m<hrectl.Y by the utenn~ arterws, throu!?h their anastnmost's with the 
ovarrnn nrtcnes already <l(':--cr1be<l. In except1onnl Cn!-les the::;c nuastomotic 

~~=;~~J:c~r1~~~1'eR~e so lnrge that the mnin supply of the ovaries is through the 

t? '[i~~e ovvc:~~~; ~0~1i:~ru~~t~~e t~:1~1~;t:ii;~;1~111~/~~~:·i~0n t!~fe~~~~~,~.~~~~~1~~~~~~~ 
mcntes with the utrnne venous plexus. 
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TUE 31EXSTRU AL Pl\OCESS. 

Definition.-)fenstruation is commonly taken to consist in the periodical 
discharge of blood from the uterus. This, the most conspicuous objective 
phenomenon, is, however, only one act in a complicated process, of which the 
genital system is the focus, but upon which the entire organism is at work . 

The menstrual flux is also known by the appellation calmnenia rnoci, at the 
time, W/ll, month) exprcs:-;ive of the period icity of the flow. \Vumen have 
various popular names for it, mostly metaphorical and conventional. 

The phenomena coustituting and attending menstruation are local-that 
is, especially itffocting the ovario-uterine system j-an<l constitutional or renwte. 

The first in order are those observed in the ovary. In this organ resides 
the 7Jrimum mobile of the process. 

The Changes in the Ovary consist in the maturation of an ovum, the 
bursting of the Graafian follicle and its subsequent retrogress ion. This in· 
valves active hypermmia of the organ and of the entire vuscular system of 
the pelvis. Hichet has shown that the venous system in the broad ligaments 
is enormou5ly distended, so as to form bump~ or swellings appreciable on 
vaginal touch. These may form a soft and fluctuating tumor, which disap
pears rn a fow days after the menstrual flux. \Ve have known thi~ venous 
swelling mistaken for enlarged ovary. The ovary itself is greatly enlarged; 
and the Fallopian tubes, especially their fimbri::c, become intensely gorged 
and swollen. 

Case:; in which a periodical flux not distinguishaLle from menstruation 
has been observed after removal of both ovaries are indeed not wanting. 
Thq may be explained to some extent as follows: 1. In some cases a 
remnant of ovarian structure has escaped amputation ( 'Valdeyer, Spencer 
' Veils). 2. The habit of meustrual flux, once acquired under the dominion 
of the ovaries, may be kept up after the removal of the organs. The system, 
accustomed to periodical accumulations of blood and its evacuation, readily 
pursues the old practice. The vascu lar tension so induced must be relieved, 
and the normal point of d ischarge is the uterine mucous membrane. Often, 
however, especial ly at and after t he climacteric, it is some other portion of 
the mucous tract; and it is certain that beyond the ovaries there is a law of 
periodicity un iversal in its operation. 

Before the first menstrual flow it is exceptional to find cicatrices on the 
surli.ice of the ovary. These cicatrices are the marks of the escape of ova. 
A smooth ovary implies that menstruation nnd pregnancy have nut taken 
place. 

Changes in the Uterine Mucous Membrane Accompanying Menstrua
t ion.-These changes consist in congestion and tumefactiun of the inner wall 
of the uterus, atteclin,:r both the musculo-glan<lular layer and the Jining 
epithelial membrane. The musculo-glan<lular layer swells up cnnsidembly, 
becoming softer and more \'ascular than before while the utricular glands 
increase ~reatly in length and become cou\·oluted. The whole layer increases 
from nhout 1..3 mm. to3 mm. iu thickness, while the glands increase in diam
eter from 0.08 to 0.1~ mm. 

The epithelium lining the uterus, which we have seen is continuous with 
that lining the utricular glands, undergoes still greater changes; becoming 
converted into what is known as the catnmenial or menstrual decidun, a 
thick cellular layer truver8ed by irregular channels leading from the 
utricular glands to the cavity of the uterns, and also containing aµ abun
dant capillary network. 

It wus fonUerly considered that the catarnenial <lecidun was due to swell· 



5t) 1'HE F'EMALE GENERATIVE ORGANS . 

ing of the mu~culo·glandular Jnyer as well as the uterine epithelium, an? 
that the channel:; traversing it were the modified utricular glands. Erco.lan t, 
however, who has recently dernted much attentinn to the study of . the 

?sed~~1 ~1~~~~~ ~~~~~~;;~t~~aS1~n 1~;)cildof~~~fi1:;~~~~~ ~~8a81~~;~·:r t~~~~~:1: ~~~~~~~ 
from and i-cplaciug the llterine epithelium. Ile has further _shown .that_ the 
channels are <lue in the first instance to the fact that as there is no epithelium 

~r,~;e:,h: u~ 1~~~ ~stl~~r t~1~e ~lf~;~~~;~~s k~~~ :l~;·:~~!~,0~1h~a :0~1~~ n ~J~clu ~a~~a~~e~f 
the secreted fluid into the uterus. The development of the dec1dua. is so 
great and rapid that it surpasses the ordinary capacity of the cavity. of the 
uterus. It is therefore thrown into lobes or folds, somewhat resemhlmg the 
cerebral convDlutions. (Ree Fig. 13.) 

Fw. 13 

l'n1tu~ 1.1111 01•r' Tu ~JWW 'fl!J: lhTrRTll0\'11\ "'" 1'Uf 'lli'('\" )11:,~nH \Tl"' 
L \ft1·rT111,1rn.) 

11. lllw:,,,..urt hl·l,.Hl.l,\t ry tu~i·I <. Tl1ioknt•.,oftht>ee<"tionofth1•mu("011& 
1· •· )lun.,..._ tlimiui•binl!in thi•·km,,at u~ inkrnum :1.ml OJl('llillf!';"<'r }';1llopia.n 

Havin~ attained a ccrtai_n development, t~e menstrual decidua stops, and 
th~u be!?ms to retrograde, its cells undergomg fatty degeneration. It is at 
this period that the menstrual hemorrhage occurs, and it is very probable 
t~at the hemorrhage is directly connected wi~h the process of fatty degenera
t10n1 although the exact nature of the connect1on has not yet been ascertained . 

After thehe.morr.hage thedi~integration of the decidua continues, and finally 
the whole dec1dua 1s cast out m fragments, or more rarely as one sinO'le piece 
In the latt~r ca~e, observ~d in dysmeuorrhn'~ nlCmbr~nacea, the clecidua wili 

~:l:~a~:~,o~Ptl;1:r~~1~f; ~\'.~:~~~go~!~: ~1t::~1s~fac~l}:o~e;,:~en~i~~~;.l~~~ei~(r~~~~~ 
glands, au<l is usually completely reformed by the ninth or tenth day after 



MENSTHUATlOX. 57 

men:struation. By the eighteenth <lay a new decidun. has commenced to 
form, and the whole prore~,; ls then repeated over again. 

Connection between Menstruation and Ovulation.-That there is some 
connection between these two proce&ses is ob,·ious from what hns been said 
above. They are both periodically recurring pro<'e~se~. an<l the periods of 
the two corret!pond clo~ely; they both commence about the time of puberty, 
and la~t throughout the whole childbearing period of We. 'Vhen, however, 
we try to investigate more clo~ely the 11ature nf this connection, we meet with 
11ifficulties which ha\'C not yet been satisfactorily surmounted. 

The principal faets we have to guide us are the following: 
It has been ascertained by direct ob~ervation that one or both ovaries swell 

and become tender e,·ery three or four weeks. According to Oldham, they 
enlarge for about four days, remain stationary for about three days, and 
then gradually subside. It has also been ascertained that the enlargement 
commences as a rule shorlly before the menstrual period, that it attains its 
maximum about the time of this period, and subsides after the menstrual 
hemorrhage (Robert Barnes and Faucourt Baruci').1 

As the o\·ary is known to become congested just before the rupture of a 
Graafian follicle and the dil'charge of an ovum, it woul<l appear a fair in
ference that this discharge occurs about the 1mme time as, or shortly before, 
the menstrual flux-i. e., that ovulation and menstruation occur simultane
ously. However, although this may be, and probably is, the rule, yet it is 
far from being an i11variable one. Thus KOlliker, on examining the ovaries 
of!<even women who harl died directly after menstruating, found that in two 
of the cnses there was no fresh corpus luteum in either ovary-i. e., that no 
ovum had been di:)charged at the time of menstruation; and Coste bas cited 
similar cases. 

If, on the other hand, we consider the proce!:'s of menstruation more care
fulh•, we are at once struck with the fact that the menstrual flux is not the 
perfecting of a process already commenced, but marks the commencement of 
retrograde development, the undoing of a process which 11as already reached 
and passed its full completion. The formative or constructi,•e process, so far 
as the uterus is concerned, consists in the gradual building up of the clecidun; 
an<l the menstrual flow marks the commencement of the destructive process 
by .. which that decidun. is broken up and discharged. 

Hence, if we wish to determine the nature of the bond between the peri
odical discharge of the ova and the periodical changes occurring in the 
lining membrane of the uterus, it is clear that we must consider, not so much 
the menstrual flux, the destructive process, as the coustructh·e processes 
involved in the formation of the decidua. 

"'There is now hardly any doubt that the formation of the decidua is to be 
regarded as a preparation of the uterus for the reception of an ovum; and 
since rnenstruutiou usually ceases as soon as a dPveloping ovum reaches the 
uterus, it is highly probable that the menstrual How-i. e., the breaking up 
of the clecidua-is simply due to the failure uf an ovum to arrive. 

'Ve may, therefore, view the uterus as continually getting it:-;e)f ready, by 
the development of a clecidua, for the reception of an ovum; if no ovum 
arrives, the deciclun. after a time breaks up and is discharged, accompanied 
by a certain amount of blood, as the menstrual flux; if, however, a develop
ing ovum enters the uterus, the clecidua is not broken up, but persists, and 
menstruation does uot occur ugain until after the birth of the child to which 
thnt ovum gives risP. 

1 ::;ce lfoherl Uarncs's 'lernoir un Hernia of the Ornry, Amer. Journ. of Obstetrics, 
Jnn. l~f.i:! 



58 THE FEMALE GENERATIVE OHGANS. 

'Ve have seen above that the discharge of the ovum from the ovary prob
ably occurs, as a rule, at or about the same time as the menstrual flow. Now, 
in order to reach the uterus the ovum has still to pass along the wh?le length 
of the Fallopian tube, and we shall see in a future chapter that _tln.s passage 
probably takes at least eight days to be completed. From .this It fo_ll°'~s 
that the decidua with which the on1m will ultimately come mto relation is 
not that which is broken up and discharged at the ti_me the ovum_ was set 
free from its Graafian follicle, but the next succeed mg one i or, lll ?ther 
words, that the decidua which is discharged, as the menstrual flow, su:nul
taneously with the setting free of an ovum by rupture of a Graa_fian follicle, 
is not the deciclua belonging, as it were, to that ovum, but the dec.1~ua ?eloo~
ing to the µreviously discharged ovum, which clecidua, after wU1_t111g ~n vam 
for the arrival of the ovum, has undergone disintegration, and is berng got 
rid ot: to allow the formation of a new one. 

If this view is correct, it follows thn.t there is no necessary connection 
between ovulut..ion o.nd the occurrence of the menstrual flow, a point which 
explains the cases quoted by KO!liker, G.1ste, and otht-rs, in which there was 
no discharge of' ova at the time of menstruation. If, on the other hand, we 
seek to determine why the two processes usually occur at or about the same 
time, the answer may perhaps be found in the consideration that there is at 
the time of ovulation very considerable congestion of the ovaries and Fallo
pian tubes; and this, owing to the close connection of the ovarian and 
uterine arteries, must almost necessarily cause congestion of the uterus; and 
this sudden determination of blood to the very thin-walled vessels of the 
decidua is not improbably the primary cause of the mensti-ual hemorrhage. 

Periodicity of Menstruation and Ovulation.-Why the ova should come 
to maturity and be <lischarged at tolerably uniform intervals is by no means 
clear. Among many animals a condition of sexual excitability with con
gestion of the external genitalia, known as the rut, occurs at a certain definite 
time of the year for each species, the time being such that if copulation occur 
during the rutting season, parturition (i.e., the birth of the young) will occur 
at a season when food is abundant. Hensen has shown that if copulation be 
hiodered during the rutting season, the excitability subsides in a few <lays, 
but is repeated at intervals of fourteen days in the case of the sheep, fifteen 
to eighteen in the sow, and four weeks in cows and mares ; and this arti
ficially induced coudit..ion, though it does not throw much light on the origin 
of the proce.:;scs as seen in women, yet bears a singularly close resemblance 
to these latter. 

Source of the Menstrual Blood.-In the living u.nd dead it has been seen 
oozing from the inner surface of the body of the uterus; in the dead from 
the inner surface of the Fallopian tube (Letheby; Robert Barnes). In 
normal conditions no bloocl escapes on the surface of the canal of the cen·ix 
o!· fro11;1 the vaginal. portion .. But in_ cases of morbid congestion, more espe
cially 1f the epithelial la~·er IS defective, blood may e::;cape from this surface. 

An excellent obsen•atwn made by George Ilarley1 ii; so precise as illus
trating this and other points that it is transcribed in detail: "A married 
womau, tel. 23, drownetl herself when menstruation was impending. The 
uterns was congested and enlarged to about one-half more than its usual 
size. On sect~on th~ ~terine _ti.:;i;ue was rosy, _and the open mouths of its 
bloodvessels \\ere d1i;tmctly \'1s1ble. The vagrna was soniewhat congested 
externally, hut of t..he normal color internally. The mouth ()f the womb was 
filled with a white teno.cious mucus, while the mucous membrane of the 
interior was hypertrophied throughout its whole extent, of a pink color, 

1 P11thologil'ul Tmn!",, vol. xii. 
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which gradually increased in depth towards the fundus, at which it attained 
a da~k livi(] color, and was co,·ered with a quantity of blood. The blood 
was m greatest quantity at the mouths of the Fallopian tubes, but neither 
the congested nor hemorrhagic state of the mucous membrane extended 
beyond the openings of the tubes. Their interior was quite white allCI clean 
at the uterine extremity, but highly congested and filled with a milky fluid 
towards the fimbriate<l end. This mucous secretion was loaded with ciliated 
and other epithelium. The ornries were enlarged, especially the left one, 
which contained a Graafian vesicle 0.75 mm. in diameter, ready to burst, and 
which actually bun:it whilst being handled . The vesicle contained a clear 
straw·colored serum, with a few flakes of the membrnna granulosa floating 
in it. On the interior of the vesicle were numerous vessels, which gaye to it 
a highly congested appearance." 

Characters of the Menstrual Fluid.-It is essentia lly an ernption of blood. 
It is usually of viscous consistence, especially at the outset and decline. 
~Cucus is mingled in various proportion. Indeerl, the uterine glands frc· 
quent ly pour out a quantity of mucus before the bloocl·element appears, and 
mucous discharge is often continued for some clays nfter the blood has dis· 
anpeared. Thb mucus is alleged to have at times irritating properties, 
enough to <li!:>tress the subject, and to cause blenorrhc:ca in the man. At the 
beginning the fluid is lightly tinged; at the middle it is deep reel, almost 
pure blood; at the em.I it becomes paler. In chlorotic women the fluid is 
pale or greenish, owiDg to the scarcity of blood-gluhules; the" menstruatio 
alba." of old authors. The fluid has a peculiar odor, \'arying in diff~rent 
subjects. It is attributed by Virchow to fatty acids. To this odor various 
evil properties are vul~arly ascribed-not, perhaps, absolutely without rea· 
son. Certain it is that in some cases of dysmenorrho:-a from ob!:'truction there 
is absorption from the uterus; the breath and skin, serving as cmunctories, 
reveal the presence of the offensive material in the blood. 

M1cROs<..:orrcAL AND C1m;i.nC.\L CrrARACTERS 01~ ~fEXSTHUAL FLCID.
Blood·gl0hules1 white globules, and pavement epithelial cells, more or less 
granular, float in a sierous fluid mixed with the secretions of the uterus and 
vagina. 

Un<ler orcl inn ry cirrumstnnces menstrual b lood does not coagulate. 'Vhitr
head explained th is by showing that the vaginal mucus hns an acid reaction, 
and that contact of the blood with this acid prevt!nted its coagulation . 
Donne says that menstrual blood is acid, containing phosphoric nncl lactic 
acids. ~Caudl, however, showed that the smallest quantity of mucus or pus 
stopped blood from coagulating. :Now, the menstrual fluid is blood mixed 
with mucu~. This accQunts for the fluidity. The flux is seen to be fluid as 
it emerges from the os extern um uteri-that is, before it encounters the ,·aginal 
mucus; and in cases of retention of menstrual fluid the treacly consi~tence 
is well known. If thr quantity of blood be in exce~s of the mucuo, coagula 
may form in ull'ro. This is oh~en·ecl in menorrhagia. 

The qurrntity loxt varies much . In health it may be estimated at 4 to G 
ounce:-;; but this may be greatly exceeded under all the conditiono of health. 
But it may he taken as a general foct that, if the quantity is not only exces· 
si\'e in a;nouut but discharged rapi!lly, preseutiug clots, and <lepressing 
the vital powers, there is disease, locnl or general, or some other disturbing 
force. 

The d11ralion of the flow hns some relation to the qunntity. A typical 
menstruation lasts three, four, or five days. In some women it lnsts n week. 
If protrnrted beyond this a morbid factor must be so11ght. The passing 
away should be gradual. If' suddenly stopped, some nccident, as cold, emu· 
tion, or di~ea:-;e, may be suspected. 
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Tlie age lti whi('h memfr1wtionjir.~t appeur,i, i:-:; usually that nt whi.ch pnb~rly 
is attained. This epoch is marked by the entrance of the O\•ary ~n.to active 
function. The universal law of periodicitv now a.cLq upon courlillons pre
pared to respond. The dt!termining cond~tioms are-1. Th? e1?ergy ~f the 
sexual ~enge; 2. Latitude and mean temperature of the hab1tat10n i Educa-

tiof.' ~~~.~~:~~~~;-;a::;~~~~.-\~: ~~~~~GY.-In some individuals the tendency 
to early sexual development is strongly marked. The ovaries mature and 
discharge O\•a Yery early i the ovaries are large; the syst~m. ~enerally e:>.;
hibits evidence of precocity; hair grows early; sexual prochv1t1es are mani
fested. Rusewind i:mw a child, 27 mouths old, who had menstruated from the 
age of l 2 months i she exhibited the molimen hcmorrhagicum i her breasts 
and mous veneris were developed as in girls of 14 or 15. D'Outrepont and 
Cal'llS relate annlogous cases. Le Beau and Comarmond reliite others. The 

~~,~~fq~1; 1~r;~ib~~l1°~·"t~~c~~:!~<l{·~~l~,a~s0~~e~:fi~ret~~d~P~~:~~ f~1t1e~:!~1.g, f~ 
authenticity is placed beyond dispute. 011 August 8, 1871, Mr. Dodd de
livered F . .:\I. of a female child. This child began to menstruate at 12 
month~, not very regularly at first, but varying from four to six weeks' in
ten·als. The last two years (1878-!>, 18.~0) the menstruation was every 
three weeks. The last appearance was on June 22, 18AO, when she became 
pregnant. ~Ir. Dodd attended her in her labor on March 17, 1881. The 
child weighed 7 lbs. It died some time after in convulsions. The labor was 
not difficult. The hirsute growth on pubes and in axilh-c is profuse; the 
breasts a week after labor were large and gorged with milk. This child was 
thus pregnant before she was 9 years old. The duration of her gestation 
may be estimated at :!69 Uays. 

Other illustrati\'e cases are related (see "The Clinical History of the 
Diseases of \Vomen," by Robert Barnes, 2d ed., 1878). In S<'veral cases of 
premature menstruation exhaustion and death occurred (Clifford Allbutt, 
".Med.-Chir. Tran::;.," 1866). But this is not the rule. Kussmaul says pre
cocious mem•truatiou is sometimes the result of disease, especially of new 
growths in the ontry. 

2. b 1n.UENCe OF LATITUDE A~D Loxorn:nE. -Joul in divides the 
peoples subjected to his statistical analysis iuto three zones. The temperate 
zone, sitQn.tecl between lat. :33° and 54° north; the second, belonging to hot 
climates, between 33° and the equator; the third corresponds to the cold 
regions, and extends from lat. 5-! 0 to the pole. )femstruatiou sets in in the 
temperate latitudes towards the l;)th year; in the hot regions about the 
12th year; and in the cold about the 15th or lGth; but great variations 
occur in each region, some of which are explained by the other influences 
specified. 

bTLUENCE OF T1rnPEIL\.TURE.-Geuerally speakiug, heat promotes men
struation, co~d che~ks it .. Thus we know women who rne11stru1\te regularly, 
perhap:. profusely. Ill Indrn., and scarcely see anything in Enaland. Others 
we know who in Englan(l menstruale only in the summer. ei 

:3. IxFJ,UExci.-: OF EouCATJO~, OccuP.\TTO'.\', AXD DrnT.-The easier 
classes, whc~ live luxurio~sly, ~enera.lly menstruate early aucl freely, whilst 
those who live bard la~?nous lives !llenstrualc later. ( Virls coming from the 
country to the i;reat c1t1e:; ~o work rn sedentary occupations, hot rooms, and 
under new exc1tement8, nflen menstruate sooner. {Rtoltz, Drierre de Bois
mont, Leu<let, J3crnarll, Fitye, 1.Iayer.) 

-:l. T1rn hn.u~~CE OF HAC'E.-Certn.in ra~e~ preserve the menstrual type 
proper to them 111 the country of their or1g111, even when transplanted. 
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Jewesees, whatever their habitat, menstruate ge11era11y somewhat earlier 
than girls of Saxon origin. 

PERIODIC.:ITY.-The typical periodicity is e'\'ery twenty-eight days. In 
many women the reLuru is exact. In some, however, the iuterval from the 
commencement of one menstruation to the return of the next is less; but 
it rarely exceeds thirty days in health. The relation of menstrual perio
dicity to gestation and labor will be discussed herea1ter. (Bee" Gestation.'') 
The periodicity observed in menstruation and gestation is only one instance 
of the great geueral law of i:eriodicity which governs the tides, animal and 
vei:retable lif't. (Darwin, Wiltshire.) 

T.rrE CESSATION OF 'fITE-CATAJ\tENL\..-The cessation of the function marks 
the climacteric epoch. This is also called the rnenopause (µi111, mouth; rrai•1J1r, 
arrest). The agent which this occurs is even more difficult to fix than is 
that uf tlie beginning. It rarely occurs before the age of 45. But mauy 
women present tt periodical flow, 'vhich they persistently designate as men
struation, until the age of 50 or even more. In some of these it cannot be 
doubted that the menot.ruation is real and normal. In olhers, mixed up 
with the habitual fiow, there is as ceJ"tainly a nrnrbid factor at work. In 
some, ngaiu, menstruaLiou is arrested at from 35 to 40. J. Y. Simpson 
explained these by the theory of hyperinvolution. Intercurrent conditions 
of the ovaries and uterus may arrest ovulation. The ordinary involution 
after labor seems to pass the physiological bounds, and to proceed to positive 
atrophy, ushering in a pre1uature senility. We can attest the fact that 
women "ho have borne a child at 36 or 37 have never menstruated or con
ceived again. 

Negrier explains premature climacteric by original feeble ovarian develop
ment. Languid genital capacity is exhausted long before the normal period. 
In other cases disease involving disintegration of the ovaries, or disease of 
<listant organs, may be the cause. 

The argument drawn in favor of protractell menstruation from cases of 
pregnancy at advanced ages will be discussed under" Gestation." 

It is a popular belief that women who begin to menstruate early will 
early, and vice versa. This is not always true. It would even appear 
in some cases menstruation begins early and is continued late under 
influence of unusual ovarian energy. 

The history of the disorders of 111ensfruation properly belongs to gyn~cology. 
IL i:s fairly discusserl in R0bert Barnes's "Clinical History of the Diseases of 
"'\Vnmen." 

An important point may be considered here: !Vital is the sign1ficance of the 
arrest of m.ensfrurdion in women during the period of ?'eproduct1ve capacity! 
Is it due to disease? This we cannot here discuss, but the question should 
always be present to the clinician. Is it due to gestation? This will be 
discussed under H The Signs of Gestation." Menstruation is also arrested, 
commonly, during lactation. 

Constitutional Phenomena attending Menstruation. 

n!enstruatiou is immediately preceded by increased nervovs tension and 
mobility, manifosted in exalte~l psychical, emotional, ~nU _re~ex action. 

CloseJy fol lowing u pan the increase of nervous tension 1s increased vascular 
tension, manifested by turgescence of the capillary aud venous system. The 
vnsculnr tension fnlls quickly when the menstrual blood-flow sets in. 

Increase of nervous and vascular tension 1 implying a more active process 
of nutritio11, entails a rise of temperature. This rise, observed to the extent 
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of O .. Y F.
1 
under strictly physiological conditions, may rise to 1 F., or more, 

if any perimetric iuttammntory action is preseut. . 

~~·1~e~~ll{~~1~~it~>~!.~~~1e~~~~~~~1~i~;,~~1:::1ofx~;;,~~~~~u~~i~~~~-ike all ~xu-
datiuns of the gcnittli system, increa<e.s refie.c .~cnsibility. Thus are expla1!1ed 
certai n nervous phenomena, as shivering followed by sense of he3;t, yawning, 
heaviness of sleep, stiffness in the neck, lo~s of appetite, or bou.li_m1a, enter
algia, intestinal meteoris~n, palpitation, hoarseness, hiccup, vom1tmg, cramp, 
frequent desire to micturate, diarrhcea. These sy m1~to~1s, howev~r, more 
commonly in our experience are the consequences at difficult or impeded 
menstruation. 

TuE VAscur,.\.n HY~TEM UxnERGOES ExAr~T.EJJ TEN~ro:-.r.-The quantity 
of L>l ood is mcreased i the heart is st imulated to increased activity; this is 
proved by sphygmograph ic observations ( Marcy, Fa.oc?urt Barnes_, Mac
dooahl, 8tcphcnson); the pulse is more frequent; the cnp11lary or peripheral 
ve;;:::els are congested; the skin is more vascular; n:.uvi a.re deeper colored; 
hemorrhoids swel l, perhaps bleed; sometimes eruptions of blood escape ou 
the surface, but more frequently from a mucous membrane, as the conjunc
tiva, the nose, the luugs, the stomach or other part of the alimentary canal; 
or from the kidneys or bladder. These blood-effusions may attend the men
strual discharge, and are then called supplementary menstnutlion; or they 
may occur instead of the menstrual discharge, when they are called ·uica
riou-t or ectopic menstruation (Robert Barnes). There can not be a doubt 
that these ectopic bleedings are sometimes conservative in their operation, 
saving the subject from inte rnal effusions in the head, lungs, or peritoneum. 

Tui:: Esnn.i-: GL.\).'OVJ~AR SYSTE~l OF THE Booy UxoERGOE~ 8TD1ULA
TJOX.- The pulmonary mucous membrane, the glands of the alimentary 
canal, of the skin, all exhale or secrete more actively. But the breasts 
exhibit the clearest phenomena. They swell, become tender to touch, even 
painful, and, rarely, a little serous oozing may fl ow from the nipples. 

Pigmentation is also exci ted. This is mostly seen under the eyes, on the 
nipples, and ou the genitals. 

The relation of temperature, heart-beat, and urea to menstruation is thus 
expressed by Professor Stephenson, of Aberdeen :1 "l\Ienstrual life is asso
ciated with a well.marked trace of vital energy, which mauifests itself in the 
tC'mperature of the body, in the daily amount of excretion of urea, and, to a 
slighter extent, in the pulse-rate. The temperatu re is the most uniform and 
gradual in its rise aud fall. Ia the urea-curve the transition to clevati0n 
take:-1 place more quickly, even suddenly. " 

\Y11AT JS THE PnY:;IOLocacAL PuH1~o~i: O.F )lEX"i'rlUI.\.Trox?-The ulti
mat~ purpn~e is the preparation for coocept!on and gestal ion. A com pre
hensive review of the phenomena of civulation and menstruation in their 
seque~ce and correl:\.tilm reveals tl~e most strikin~ points of similitude with 
g~stat1_on . 'V c sec •.n the forma~ton of the dcculu a the preparation of a 
mdus m the uterus; m the reception of th~ .ext~uded ornm in the Fallopian 
tube and uterus, the progress to meet fert1lizat1on by contact with the male 
el~m~nt. Up to this point me~str:uation is th~ simulacrum of gestation-a 
~mnuc yr~gnancy .. 'Ve see again m the.bre~k111g up of the ovum, the east
rng off of the decidua; the hemorrhagic discharge and the subsid ence of 
nervous and v~scula1: tension, a repetitioi;i of the most str iking phenomena of 
labo.r., Thcr~ is a m1sse~ pregnancy, a s11nuh~ted l~bor (Hobert Barnes). 

If 1t 1,>e o h.1 ecte~ ~l1rnt it seems a contravent10n of the universtd law," Nil 
natura fru stra fac1t, that a woman should go on spending thirty years of 

1 On the '.\Icnstrual 1.Vave1 Amer. J ourn. of Obstet., 18A2. 



CHANGES ACCOMPANYING MENSTRUATION. 63 

her life in monthly preparations for pregnancy when she can rarely bring 
forth more than twelve children, it will be enough lo point out that a similar 
and infinitely greater waste of reproductive energy prevails throughout the 
entire animal and vegetable kingdoms. But is this expenditure rPally :.t 
wa:-;te? Future inquiry will almost certainly prove that this expenditure of 
excess of reproductive energy is a factor in maintaining the balance of vege
table and animal life. 

'1.'hc immediate puqJose of memlnwtion is to discharge the superfluous 
material and energy prepared for the missed pregnancy. In the later stage 
WP may have a similarity in the puerpery. The superfluous blood. is thrown 
off, absorption is more active. Audral and Gavarret :showed that the quan
tity of carbonic acid exhaled by the lungs rises until the age of 30 in men, 
but only until puberty in women; moreover, that in women it falls off as 
soon as menstruation is established, to increase again after the menopause. If 
for any cause the menstrual fluw is arrested for several mouths, as by preg
nnncy or lactation, the quantity of carbonic acid is increasc:d, as after 
the menopause. Lastly, old age, as in men, ent3ils the diminution of the 
phenomena of combustion. 



CHAPTER Ill. 

l\ll'la.oxATIOX A'.\'D ('()!\(' :PTIOX--GF.~EP.AI. _\C("OU'.\T 01" ~JA"\IAJ.I,\'.\ IH.V t:LOP,ft::-.'T 

li'i" the ovum itself', about the tirue of attai11ing maturity, certain clu~.n~e:s 
of great importance occur. Owing to the extreme diffic_ulty of ?b.tarnm~ 
material at the proper time and in suitable condition for rmcroscop1c mvest1-
gatiou, these changes have not yet been seen to occur in the human ovum; 
but inasmuch as they are now known to take place in nearly all the groups 
of invertebrate animals, an<l have also been described, though less com
pletely, in fi~h, amphibians, and mammals, there is hardly any room for 
doubting that they occur in man also. 

These changes, which appear to take place in mammals about the time of 
rupture of the Graafian follicle and escape of the ovum, are best known to 
us through the researches of Ed. \·an Beneden on the rabbit's ovum. The 
on1m fir:it contracts slightly, so that it no longer completely fills the zona 
pellucida \vide Fig. 1-1) . The germinal \•esicle, which had previously occu
pied a central or ouly slightly eccentric position, now travels to the surface 
of the ovum i the delicate membrane enclosing the germiual vesicle disap· 
pears, and the contents of the membrane-i. e., the nuclear reticulum and the 

Frn.14. 

ll.\l.llHJ·.~onVJ,l\"f' 11tn•1 nn: F.u.1.oPI.\'> TtHI' !'l\r1.11: 11 .. n:~ \l1T1i n11·11T.'>\llO'> 

1 rnim Qr It'~ .-l.wl.u1>1!J, after H1~c11"1T.) 

Xmu"r"u~ ~1>(>rn\alMo,"\ an!' ~M• 1 mh1·11d··tl in 1lw zo1m. Ju thl' "l''U'(' l .. tw~ 11 tlu· zona aml tlw y .. lk, r11 use•J 
1°.1· the~hriuk•u;ol' 111, l"U•·r 011-. 1u•·ut un irn1•r•·.;u111i .. 11, :1r,• --"t'll two pularho•liE" 

germinal spot-become modified so as to form what is called the nuclear 
body, which i:; situated within the ovum, but close to its surface. A little 
later, part of this nuclear body is ejected from the egg, and forms two small 
"polar bo<l~es" (Fig. 1-l l lyi?g _iu the space betweeu the zona pellucicla, and 
the TO\'Utn, formed l>y the shrrnk111g o~ the latter, as alrendy noticed. 

\an Beueden hel<! that the whole of the nuclear.body ~\'as bodily extruded 
from the egg i but from the anal~gy ?f other an11nal8 1t is in the highest 
degree probable that only a. portion is extnide<l, and that the remainder 
stayo within the egg, and, travelling towards its centre, forms what is called 
thcfemalepronucleus . 
. The upshot of this process is, practically, that the germinal vesicle moves 

from the centre to. th.e surf~ce of the egg, and that, after undergoing certain 
changes, part of 1t is bodily extruded from the egg while the remainder 
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stays within it. The change is an exceedingly important one, because it appears that after the polar bodies are extruded the ovum loses all power of 
fur~her ~e~elopm~nt. We have seen above that the ovum is a single cell, 
w~1ch ori~rnally formed part of the germinal epithelium, and that the gernunal vesicle and germinal spot bear the same relation to the whole ovum 
that th~ nucleus and nucleolus do to au ordinary epithelial cell. Now, in 
the ordmary process of multiplication of cells by division, the nuclei are 
known to play a very important part i when a cell is about to divide into two the nucleus divides first, so that we have a stage in which there is a 
single cell with two nuclei, and then, later on, the whole cell divides into 
two halves, each containing half of the original nucleus. From this it 
appears that the nucleus is the part of the cell specially concerned with the 
pr~>c~s.s of reproduction or multiplication, and the part in which that proce~s is 1111t1ated. 

The formation of the embryo from the ovum is, as we shall see imme
diately, essentially a process of cell multiplication by division, in which the 
nucleus of the ovum plays exactly the same part as the nucleus of an ordi
nary epithelial cell. An O\'Ulll with an entire germinal vesicle or nucleus 
must be supposed to have in itself the power of multiplication by fission, and so of producing an embryo, and, as we see in the case of many insects, 
such an ovum has actually this power; but after the extrusion of the polar 
bodies the ovum is left with an imperfect, an incomplete nucleus, and is no longer wpable of nmltiplicalion, tmless the portion of the nucleus that has been 
extruded is replaced. 

The above considerations will enable us to obtain a. clearer idea than would otherwise be possible of the nature and importance of the act of 
impregnation. 

Impregnation and Conception.-By impregnation, fertilization, or cou
ception, ii:! meant the net by which it is determined that the ovum having 
reached the stage just described does not stop nt it, but develops into an 
emhryo; the two former words being generally applied to the process as it affects the ovum itself directly, while conception is employed in a more 
general sense to iuclude the changes that occur in the maternal organs in 
consequence of the act of fertilizalion, as well as this act itself. 

FerLilization is effected by contact of the male reproductive elements or 
spermatozoa with the female element-the ovum. The human spermatozoa 
are filamentous bodies about 0.06 mm. long; each consists of a flattened oval 
head, and a long slender tail tapering gradually towards its free end i during lifo they possess the power of moving rapidly by vibrnling or lashing move
ments of the tail. During the act of copulation large numbers of sperma
to:wa floating in th~ viscid transparent seminal fluid a;e injected i1~to the 
vagina.; these pass mto t_he uterus an~ alon~ the Fallopian tubes unt.il the)'_ 
encounter the ovum, their transportation berng probably effected mamly, if 
not entirely, by their own inherent power of locomotion. 'Vhy the spermatozoa should thus work their way upwards bus been much debated; but 
when we consider the enormous number of spermatozoa discharged into the 
,·agina, and their active power of move•11e11t, it is almost inevitable that some of them should find their way up the uterus and into the Fallopian 
tube~. Ciliary aC'tion, to which the movement is sometimes ascribed, can 
hardly have anything to do with i~, for tbc muco~1s membrane of _the uter~s 
is suhject to such constantly recurnn~.changes owrng to menstrnatio.n, and Ill tbe Fallopiao tubes Lliemsel\·es the rdia work the wrong way to be of any use. 

Fertilization of Ovum.-On arri\'ing at. the ovum the ~permatozoa. bury 
themselves in the zona pellucida, and in Fig. 14 a uumber of them are shown 
in this po:iiLion. One of them goes further; its head penetrates into the 

" 
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ovum itself, and separates from the tail, which remains ou~sid_e aLHl ulli-

~t~-~~1a ~!~;;;~~~;~ n;!~h: ~~~~~I ,konno~~!n~~d~ 1~1~1~~;• ~;;.~~ ~~J::.~.s 1~fj~~~1;1~s1~u :i~ 
fomale pronuclei-the !alter, it will be remembered, bemg the porllon of the 
original germinal \'esiclc which has re~ninecl in lhe o\•um-1~ow grndual ly 
approach one another, and ultimately fuse to form the deflmte nucleus of 
the fertilized egg.1 

• 

After the formation of this definite nucleus the ovum regains the power 
of multiplication by fission, which it had previously lo~t ?Y the fo!·ma~i on of 
the polar hoclies i in other words, the net of impregnat1~m co~1s1sts l_n. the 
replacement by the head of the spermatozoon of that poruon ~I the or1g111al 

::·~~~1iS:c~ b~~ifil;, 1~:; 1~\~~11:~~.~~t~~ ~~~1;~;r~:!1~~~ t!~:c~~l\i~nb~~~i!~~r stage been 
It has beC'n stated that primitive ova. occur in the male as well a~ the 

female embryo, In the female they become converted, as already explamed, 
into the pern1rrnent ova.j and in the male they give rise by a series of chauges 
to the spermatnzoa; so that from these primitive ova the essential reproduc
tive elements of both sexes are der ived i the main <liffcrenee between them 
being, that while in the female each primitive ovum becomes a single per· 
mnncnt O\'Um, in the male each primitive ovum gives rise to a con~idernble 
number of ~permatozoa. 

'Ve thm; see that the male and female elements, the sperrnatoz<la and ova, 
are fundamentally very similar to one another; and if we reflect further · 
that the head of the spermatozoon is almost entirely made up of' its nucleus, 
deri\•e<l by repented division from the nucleu~ of the primitive ovum, we shall 
see that in the fusion of female and male pronurlei we have really the fusion 
of a portion of the nucleui. of a permanent ovum, which is iti;;elf derived from 
the nucleus of a primitive ovum, with the nucleus of a spermatozoon which 
is also derived by fission from and is therefore a part of a nucleus of a prim
itive ovum j-i. e., that the fusion is between two parts of very similar mor· 
phological value. 

If we inquire further ae to the ca.use of this process of impregnation. the 
answer is probably to be found in the great advantage as to vigor of the 
progeny which is known to accrue to both ani1nals and plants from cross
fertilization as contrasted with self.fertilization; it may even be, as sug
gested by Balfour, that the habit of forming polar bodies-i. e., of providing 
that development cannot possibly occur without impregnation, has been 
acquired and perpetuated for the express purpose of iusuriug that cross· 
fertilization should be the invariable rule. 

As to the number of spermatozoa nece:-::-;ary to insure fertilization, or nor
mally taking part in it, our knowledge i6 vC'ry imperfect. Prom observations 
on the lower animals it would appear that a 8ingle spermatozoon is sufficient, 
but that more than one may be concerned in the act. 

Another much disputed point is as to the locality at which impregnation 
is effoc~e'L It is ~rnturally. \'ery difficult, from lack· of evidence, to arrive at 
a defimt~ conclus1on, but from the analogy of other animals, and from such 
observatrnns as we po::;se:ss on the human species, it appears probable that the 
spermatozoa encounter the ovum and impregnate it as a rule in the upper 
third of the Fallopian tube . 
. Some writers have supposed that the on1m ma~ be impregnated while still 
111 the ovary, before rupture of the Graafin.u follicle hns occurred, and this 
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is possible, although the greater depth that the spermatozoa would have to 
penetrate in order to reach the ovum, and the great uncertainty of their 
coming in contact with the ovum at all, must reader impregnation in this 
situation, if it occurs at all, very exceptional. The cases of supposed ovarian 
pregnancy which have been cited in support of this view are, as will be noticed 
in a future chapter, by no means satisfactorily made out. 

VITALITY OF SPEHMATOZOA.-It is clear that if impregnation occurs in 
the upper third of the Fallopian tube, a certain interval must elapse between 
copulation and fertilization, during which the spermatozoa have to work their 
way from the vagina. into the uterus, and tneu along the Fallopiau tube until 
they encounter the ova. Concerning the length of this interval we have no 
certain information; it is probably subject to considerable variation in dif
ferent cases, for the varying condition of the lining membrane of the uterus 
cannot but in~luence materially the passage upward~ of the spermatozoa. 
The superior limit of this interval is probably determ1uecl by the length of 
tirne during whicli the spermatozoa retain their vitality and fortiliziug power, 
but here aga.in we are dealing with points on which our knowledge is very 
imperfect. 

The spermatozoa of many animals are known to retain their fertilizing 
power for very considerable periods. Thus in the case of domestic fowls the 
spermatozoa introduced iuto the oviduct of the hen retain their impregnating 
power for about eighteen days; in the bat the spermatozoa remain in the 
uterus and retain their power during the whole of the ' winter i and in the 
case of the queen bee the spermatozoa received from the drone, and stored 
up in the receptaculum seminis of the queen bee, have been known to retain 
their fertilizing power for as long as three years. 

Concerniug the human spermatozoa we know that, after reaching their 
full development, they may rnrnain for months in the testes before being dis
charged without losing their fertilizing power; and when we remember for 
how long a time spermatozoa in animals are known to retain their power 
after introduction into the female organs, it is, at any rate, probable that the 
human spermatozoa, remain alive and functionally active for some time after 
passing into the uterus and oviducts. 

Exact observations and determinations are not yet forthcoming; indeed, 
we have no observations whatever on the spermatozoa in the human oviduct. 
Spermatozoa have often been collected from the vagina, or even from the 
cervix uteri, and have been known to presen'e their mobility, and therefore 
presumably their fertilizing power a3 well, for five days, and in one case for 
seven and a Jrnlf days af'LCr their introduction into the vagina. 

We may therefore conclude that in all probability the human spermatozoa 
retain their vitality and functional power for at least a week after introduc
tion into the uterus, while the analogy of lower animals renders it very possi
ble that they may do so for a considerably longer period. 

VITALITY OF O\'mr.-Returning now to the ovum: if this be not impreg
nated it soon dies. The length of time during which tbe ovum retains its 
vitality and capability of impregnation is not known to us with any degree 
of certainty; indeed, no unfertilized human ovum has yet been seen outside 
the ovary. Some experiments of Bischoff on lower animals point to the con
clusion that in them death of the unfertilized ovum occurs in the lower part 
of the Fallopian tube before reaching the uterus; and if we assume the same 
to occur in woman, and also, as is done by the best authorities, that the human 
ovum takes at least eight days to travel down the J'allopian tube, we arrive 
at the conclusion that the human ovum probably retains its power of fertili
zation for about n week after it.s discharge from the ovary. 

Concerning both ova and spermatozoa these determinations are, however, 
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matters of mere speculation . All that we are justified iu a!lsertiog "'.ith 30.Y 
certainty is that (1) the human spermatozoa undoubtedly m:iy rctnm their 
vitality after entering the cervix uteri for at lea. .... t a week, while the analo~y 
of other animals renders it probable that this is b)'. no_ m~nns the supenor 
limit; ( 2 J that the human ova probably retain their vitality and power ~f 
being impregnated for some time after discharge from the ovary, but ulti-
mately lo:;e it, probably before reaching the uterus. . . 

Intimately connected with these questions are certain. other pon~ts of m~ch 
interest and practical importance. Thus, inasmuch as 11nprcgnatwn consists 
merely in contact of the spermatozoa with the ova, it is clearly! so far as t.he 
woman is concerned, a perfectly involuntary act; and hence tt becom~s m
telligihle how impregnation, as is known to be the case1 m~y be effect~d 
during a state of unconsciousness-either from deep slee1~ or from ~arcot1c 
poisoning-i. e., how a woman may become pregnant without havmg the 
slightest knowledge or suspicion of how or when she was rendered so. 

A further point in d ispute concerns the relation between the processe~ of 
impregnatiou on the one hand, and, on the other, ovulation and menstruation. 

Tlie discharge of ova from the ovary is a process which recurs periodically 
at iutervals of about a mouth; these ova only retain their power of being im
pregnated for a certain time, which is probably less than the interval between 
the succel"sive discharge of ova. IIence there must be certain periods during 
which there are ova ready to be fertilized, and certain times during which 
there arc nonc-i. e., impregnation can only be effected at certain recurring 
periods, and cannot occur in the intervals between these periods. Concern
ing the re~pective lengths of these periods we have no certain knowledge, 
but it is probable that the intervals when there are no ova capable of being 
fertilized are at least as long, if not longer, than those in which there are 
such ova. 

In other words, assuming, as we may do, that the discharge of ova from 
the ovary occurs at the time of the menstrual period, and that these ova 
retain their vitality for from ten to fourteen clays (a pure assumption), there 
would be an interval of two and a half to two weeks before the next men· 
strual period-~·. e.1 the next discharge of ova, ·during which interval there 
wou ld be no feriil izable ova in the oviduct and consequently during which 
impregnation could not occur. 

llowe,·er, if we consider the problem from the other side, the combined 
testimony of almost all authors who have of late years dealt with the subject 
shows conclusi,·ely that pregnancy may re~mlt from copulation effected at any 
time as regards the menstrual periods, but that the probability of its occur
ring varies much according to the period as regar<ls menstruation at which 
copulation is allowed. 

Concerning the most fa\•orable period for impregnation to be effected Dr. 
Montgomery !mys: "l\fy own obsen·ations lead me to the conc]u~ion that 
conception occurs, in the great majority of instances, within the first week 
afler the menstrual discharge," a statement which i:s abunclantlv confirmed 
by other writers. The experience of the Jewi~h nation is about ihe best evi
~lence avuilabl~. It is very strong. The women keep aloof from marital 
!1~te~course un~1l they have "taken the b~th "-i. e., just after menstruation. 
!heir calculatJons1 ba~ed upon the first m~ercourl'Se being fruitful, are gen
erally correct. Iu this case there can be little doubt tbat the ovum which 
is fertilized is .the one discharged at the time of the immediately precediug 
menstrual period, as such au ?vum would probably reach the uterus just as 

~:e anfi~:~l1~~bJl~1 ~~:~dsit~~~1 f~~1~~~n~~~r:e J~~~;~~~·~~1l:~n it, which would clearly 

Conception following copulation effected a sbort time-a week or ten days 
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-before the menstrual period, is probably to be explained as due to the 
!:ipermatozoa retaining their vitality until the occurrence of the period of 
discharge of the ovum, which they then fertilize. 

The above account is a\·owedly imperfect, and any description of these 
procel:ises must remain so until we obtain more satisfactory knowlellge than 
we possess at present on the following points: (1) The time normally taken 
by the spermatozoa to work their way up the uterus and Fallopian tube; 
(2) the duration of vitality of the ovum; (3) the duration of vitality of the 
spermatozoa. 

The one inference of importance which we may safely draw from the fact 
that conception may follow copulation effected at a11y time is, that no one of 
the varying conditions of the uterus during the different phases of menstrua
tion offers any insuperable obstacle to the passage of the spermatozoa into 

th~!':~~~1i~~~~~!i of Mammalian Development.-The earliest stages in 
the development of the fertilized human ovum have not yet been seen at 
all, and several of the later stages are only very imperfectly known . Inas
much as a general knowledge of these early and intermediate stages is 
absolutely _essential to the proper understanding of the structure of such 
early human embryos as have been described, a short general account of the 
leading features in the de\·elopmeut of mammalian animals will be useful 
here, while the <levelopment of the human embryo itself will be dealt with 
in the next chapter. 

SEUMEN1'ATIOX OF OvuM.-The changes that immediately follow impreg
nation are best known to us, through the researches of Bischoff and Van 
Beneden, as they occur in the rabbit. The ovum is fertilized in the upper 
part of the Fallopian tube, down which it travels slowly to the uterus, which 
it reaches in three clays. During its passage it is still invested by the zona 
radiata, and receives, in addition, from the walls of the tube an outer albu
minous envelope. The changes that are undergone by the ovum during its 
passage clown the Fallopian tube are commonly spoken of as the segmenta
tion of the ovum, and are of the following nature: 

A. fow hours after fertilization is effected the whole ovum div ides into two 
very nearly equal portions (ll'ig. 15, A) i a little later each of' the two divides 
again, and then each of the four; so that we get, in place of the original 
single sphere (Fig. 14), eight spherical bodies, of which four are slightly 
larger than the other f,Jt1r (Fig. 15, c). Each of the eight again cli,•iding, 
we get sixteen, of' which the eight larger ones~which we shall .speak of as 
epibla.st cells-become ananged round and partially enclose the eight smaller 
or hypohlast cells. Both sets of cells go on multiplying, and at about the 
end of the third day after impregnation, when the ovum pas::;es from the 
Fallopian tube into the uterus, it has the structure i:shown in Fig. 16, A. It 
is still spherical, O.OU mm. in diameter, and verj little, if at all, larger Lhan 
at the time of' escape from the Gnrnfian follicle; but instead of being one 
single cell, it con~ists of an outer layer of epiblast cells, almost completely 
surrounding a central mass of hy_roblast cells. . 

This phenomenon of segmentat10n, always the first process Ill the develop
ment of an egg, is clearly a process of cell multiplication by fissi~n; and _it 
is almost certain thnt the nucleus plays the same part here that it does m 
ordinary cell division-i. e., that before the whole ovum divides into two the 
nucleus divides firRt, and that at every subsequent division the nucleus 
dividrs before the cell itself, so that the nuclei of the cells shown in Fig. 16 
are dcrhred by 6::;:-;ion from that of' the fertilized ovum. 

If we cnn@ider that the ovum is a single cell, and that from that single 
cell the embryo, with its various tissues, epidermis, muscle, nerves, etc., 
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theml'!'elves all compo,-ed of cells, has to be derivt>d, we shall_ no~ be su~·pris~il 
to tinil that the very first thing the O\'ltm does in developrng J:-; to give r1~e 

F10.15. 

~~,ll~~~~1~:t~cl~t:~~~-p of cells-to convert itself from a unicellular to a multi-
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T111~ llL.\!-.TOHEJ::i.11c \~r:.-..1c1.c.-Having reached the uterus1 the epiblai-;t 
cells first grow over the hypoblast cells so as to enclose them completely, 
and then a narrow cavity, crescentic in section, appears between the epiblast 
an~I hypoblast ·Fig. Hi, n), extending nearly, but not quite1 all round. The 
ep1~lnst, and consequently the whole ovum, now grows very rapidly, and 
during the fourth day acquires the appearance shown in l''ig. 17. It is now 
a thin-walled spherical sac, about 0.28 mm. in diameter-the so-called blal!lo
dermic vesicle. Its wall con~ists of a thin layer of flattened epiblast cells. 
and attached to its inner surface at one part is a lenticular ma~s formed by 
the hypoblast cells. If the ovum be looked on froru above, this patch of 
hypoblast will give rise to an opaque circular spot-the e11iby1-ordc area. 

FIG. 17. 

(Frum B.111n1n,111"11·rEn. 11' Br\t:J•I:\ ,) 

The blastoc.lermic vesic le still continues to grow rapidly; the circular 
patch of hypoblast also grows all round its edge, and so extends further 
and further round the inside of the Yesicle i anti in the embryonic area a 
third la,ver of cC'lh;-the mesoblast-appears between the epiblast and hypn
blast. Th<' appC'arance of the blastodermic vesicle on the ::;eventh day is 
shown in Fig. lX. The central white spot is the embryonic area i this is 
now 8omewhut pear-shaped, and consists of all three layers of cells-epi
bla:;t, me,mbl:t1'l, and hypobl11~t. The re:'it of the upper half of the ve:sicle 
consil'lts oft wo layer:<, l'piblast and hypohla!-;t, the :slight constriction round 
the middle of' rhe ,-e~icle, seen in the rig:ht-hanil figure, marking the limit to 
whil'i1 the hypnhlui-;t has extended; and, finally, the lower half of the vesicle, 
below the cnnstril'lion, consists of epiblast alone. The whole vesicle is still 
invl'8led hy the zoiut p1l11U't'rla, \\hich is not !:'hown in the figure. 1 

• 
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pa~~~tt!1~~i1~~ti:; 1:t,~~~.~~~p~~ui~ntt!1;o:~:r~~;I~~~{ of ~fi~r~~bfya~!1t:: 
Fm. 18. 

DIAGR.\M)IAT1C \f)'.lh Ht 'TUI'. Bl-\l<TODERJIJC ,.l:.~l("I, t: Of'.\ lt.\IHJI"r OX THE !;£\'E:<."TJI IHI 

(1-'rom Dnroun, after}:D. , .. l.1t:s1:1.>1:.'1.) 

l:llll\RO'<IC Alll:A c>r .\ n_\)lll1T0 ~ 0\l)I or fUE M;\"E'<'"Tll DAY. 

{From .KQllili.r.ll.) 

area.; nod in front of this streak there is f?rmed, on the eighth day, a sha11 ow 
medmn groove-the medulla"!/ grooi•e (Fig. 19), bounded by two folds-the 
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medullary folds. This groove rapidly deepens; the two folds bounding it bend 
over towards one another, meet and fuse, thereby convening the groove into 
n closed tubular canal-the neural canal-which is the rudiment of the 
central 11ervous system, one of the very earliest systems to eppear in the 
embryo, and which becomes differentiated into the brain in front and spinal 
cord behind . Ji'rom the mode of its formation-at first an open groove-it is 
clearly liued by, and indeed formed from the epiblast, the most superficial 
of the three layers of the embryonic area. 

At the sides of this medullary or neural canal, about the ninth day, the 
mesoblnst becomes divided into a number of somewhat cubical masses ar· 
ranged in a linear series on either side of the middle line; the~e masses 
(Fig. 20) are the protovertebrre, and the transverse lines between them mark 
the division of' the body into segments or somites. 

F10. 20. 

'\'e thus see that the formation of the embryo commences in the embryonic 
nren of the blnstodermic vesicle; and, further, that if the vesicle be placed 
with the emhr~·onic area. upwards, as in the right-hand figul'0 of Fig. 18, then 
the dorsal surface of the embryo, indicated by the ceutrnl uen•ous system, 
will be directed upwards; and the ventral surface downwards-i. e., towards 
the cavity of the blastodermic vesicle. The bead end is indicated in Fig. 201 

by the tfilatntions of the neural canal forming the lobes of the brain, nud 
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notably by the two large lateral outgrowths from its front end which form 

th~~~~c~~\~,i~:s·U,m1LlCAL Yi::..;cCJ.E.-~ot only does the dcve~opment ot 
the embryo commence in the embryonic area, it is ab•? confin~cl tn 1t. ~b?ut 

}·~:m n ~~~hre~~·~)i 1~~ee ~~ ~~i~1::!ii~s v~~i~~e. m~f 1~~<1ci1~~t~f~t~o~ 1~~~ :~~~~~c~~~~ 
and is most marked at the anterior end of the embryo, where it receives the 
name of the bead-fold; it is more prominent at the pos~erior end or tail-.fold 
than at the s ides. Its effect, well shown in Fig. 22, 2, is gr~dual ~y to pt~ch 
off the embryonic portion from the rest of the blastodernuc ve~1cle, winch 
forms then a thin-walled sac filled with fluid, and con nected with the em
bryo by a stal k, which, at first short and wide (Fig. 22, :!), becomes, as the 
constriction deepens ( Fig. 22, -1-, 5), longer and uarrower. . . 

The portion of the blastodermic vesicle which is separated 111 this way 
from the embryonic portion, and takes no direct part in the formalion of the 
embryo, 1s spokeu of as the yolk-sac or umbilical vesicle, and the stalk con
necting it with the emb ryo may be called the yolk·Bialk. 

ALrMl<:NTARY C.\NAL.-From the mode of formatiou of this umbilical 
vesicle, and from an examination of Fig. 22, it is clear that there will be 
formed underneath the embryo a cavity closed in front and behind by the 
head and tail folds, but opening freely in the middle portion of its length 
through the yolk-stalk into the caYity of the umbilical vesicle-i. e., into 
the cavity of the orig inal blastodermic vesicle, of which it is really a portion. 
This cavity, which it is also clear from the figures is lined by the hypoblast, 
or lowermost of the three layers of the embryonic area, is the rudiment of 
the alimentary canal of the embryo. From the mode of its development it 
is clear that there is at first neither mouth nor anus, that the alimentary 
canal, indeed, has at this stage no communication whatever with the exte
rior. Its communication through the yolk-stalk with the cavity of the yolk
sac is at first (Fig. 22, 2) a very wide one, but as the constriction separating 
the embryo from the yolk-sac gets more and more marked, the yolk-stalk 
necessarily becomes narrower and narrower (cf Fig. 22. a, 4, 5), until ulti
mately its cavity becomes obliterated, and the alimentary canal becomes a 
completely closed tube. 

The mouth and anus develop at a comparatively jatc period as pittings-in 
of the su rface of the body, which gradually deepen until they meet with 
and open iuto the alimentary canal, which then first acquires its definite 
commuo icutions with t he exterior . The mouth openiug is formed before the 
anal one, which is usually uot completed until very late in development. In 
exceptional c•asc3 it nmy not be formed at the time of birth, thus g iving rise 
to congenital nc1·lusion of the rectum . 

The whole embryo nnw gro\\'S ra~idly., and about the. twelfth <lay acquirt'S 
the shape and appearance shown m F ig. 21, the ru<ltments of all the im
port.~mt orga~s hl'ing by thi:; time es~ab li shed. Tlie embryo is no longer 

;~;~1 f~1!\-~~~~r~I ~·~::~~~:c~nfi~~· 1!::~1t ;n~I 1~ec~f~;~~~P~~;i~!a8t~r~ul~r~:.i~~. f~<l:!f, 
1t 1s throughout the whole of development; m the neck a series of transver~e 
ridge::;, the t•i.~l·eml w·che.-:, ha\·e appeared, and between these are slits the 
visct:~·11l ~hj1.~. ~d1ich lead i.nto the alime~tary canal, and so place it in ~om
mu.mcauon w1t l~ the exte1:101" ~f the v isceral arches the most anter ior pair 
~Fig. 21, 1/t:t') lie a~ the,.!'Hl~s of the mouth and form the basis of the upper 
JUW; the sec1md p:ur (1' 1g. 21, m. cl) hound the mouth behin1l and g ive ri se 
to the lower ja.w i while the third pair (Fig. 21, h y) form ultimately part of 
he hyoideun apparatus. 

Rudiments of eyes (Fig. 21, op) and ears are present, as nre also both 
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1~nirl:i of limbs (Fig. "!.lJl, bl) in the form of simple buds, presenting a~ yet 
liltle or no trace of subdivision into segments. 

T1rn E:_\IBHYO'.'JU .ME)JURAX.ES.-, Ye have now to consider certnin struc
tures which, though not forming any aclual part of the embryo itself

1 
or 

only ?oi~g so to a very limited extent, yet play an exceedingly important 
part 111 its de\·elopment. Together with the formation of the~e embryonic 

FIG. 21. 

JI 

Fon·hml1. Id. ll iwlli111lt h.'f. l!Joi<l nr..JL i~.11. Jo'"unh \f'Dtriclo. mb, 
md. "\fnndihular nn:h. "J' t:y1'. tl1. Thalamenr,•phalon. um. l'ml>iliC'al 

mem bra nes on t he side of the ovum, it will be convenien t to consider certain 
changes which occu r in the uterus itself, a nd which are closely con nected 
wi th t he fo rmer. 

T1rn Dr.crnuA.-Previous to t he a rrival of the ovum t he l ining mem· 
brane of t he whole of t he uterus has become much swol len a nd very vascu lar , 
and has undergone other changes, \vhich will be more fully descr ibed here· 
after, leading to the formation of what is called thP. decidua, a membrane 
specin lly developed to receive the ovum. 'J'he ovum on entering the uterus 
comes in contn.ct wilh the decidtta at some spot, and adheres to it; the 
decicl1w soon grows up around the ovum, forming at first a low wall round 
it, and ult imately completely em·eloping it. The portion of the decidun 
which grows over the ovum in this way recei\·es the name decidua rejiua; 
the part with which the O\'Um first came in contact is the decid11rt. s11roti11a; 
and the part lining the rest of the uterus, the deridua i•aa; this latter is of 
no further u:-e, and ::oon disappears; it is apparently only developed because 
it is uncertain with what portion of the uteru~ the ovum will first come in 
contact, ancl comequently all parts must be rendy to receive it. 

The onun embedded in the der·id11a rejlrxa at first occupies but a smnll 
porlinn of the cavity of the uterus, hut owing to its rnpid growth it soon fills 
the g:reatcr part, and ultimately, in woman, the whole of the uterus, the 
dcridun rejll·.m coming in contact with the decidua 'tiera. A stage shortly 
before the occurrence of this event is shown for the human embryo in 
Fig. :l7. 

We now return to the ovum itself. At the stage represented in Fig. 22, 1, 
which is slightly older t han that in Fig. 18, the ovum or blnstodermic vesicle 
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is completely surrounded by the decidtta refiexa1 and has the following struc
ture. The whole ve::)icle is. invested in the zona pellucida, which gives off 
from its outer surface a number of little processes or villi tFig. 22), which 
~t into little deprc:lsions in the decidua refle."'·a. The blastoclermic vesicle 
tt~elf preim1ts in the embryonic area all three layers, epiblast, mesoblast1 and 
hypobln.at, and as shown in the figure the mesoblast hits extended a little 
way beyond the embryonic area, so that surrounding this area is a ring in 
which, as in the area itself1 all three layers are present. The rest of the 
vesicle consists of two layers, epiblnst (or ecto<lerm of Kolliker) and hypo
blast (entoderrn, KO!liker), the latter having now grown so as to line the 
whole of the vesicle l~f the earlier stage represented in Fig. 18, in which it 
has only extended nhout half-way round). 

f--in1rrING 01·' l\It:,..;onr,AST.-The mesoblast (meso<lerm1 KOlliker) con
tinues to spread by growth at its margin, and ultimately, like the hypoblast, 
exteuds completely round the vesicle. About the time of the first appear
ance of the constriction separating the embryo from the yolk-sac, the meso
blast splits into two layers. Owing to this splitting, which takes place in 
the marginal though not in the axial part of the embryonic area, as well as 
in the pnrt of the mesoblast outside the embryo, the portion of the blasto
dermic vesicle in which it occurs consists now of four instead of three 
layers-i. e., first, the epiblast; secondly, the upper or somatic layer of the 
mesoblast; thirdly, the lower or splanchnic layer of the mesoblast; and, 
fourthly, the hypoblnst. 

The upper or somatic layer of the mesoblast becomes very closely con
nected with the epihlast, t.he two together practically forming a single layer, 
which is spoken of' as the somatopleure. Similarly the lower or splauchnic 
Jayer of the mesoblast becomes intimately connected with the hypoblast1 

with which it forms what is practically a single layer-the splanclmopleure. 
Trm BonY-c .. wrrv.-In the embryo itself the somatopleure forms the 

lateral and ventral portions of the body wall, while the splanchnopleure 
forms the similar portions of the wall of the alimentary canal. The space 
between somatoplcure aud splanchuopleure-i. e., the actual split between the 
two lnyers of the me!;oblast-becomes the pleuroperitoneal or body-cavity of 
the embryo. These relations will become more evident from an inspection 
of Fig. 23. 

T1rn lbINION.-Outsidc the embryo the somatopleure rises up so as to 
form a low wall surrounding the embryonic area. This wall, which receives 
the name of amnion, rapidly increases in height (Fig. 2:2, 2), and the folds 
forming it arch over the back of the embryo so ns partially to co,·er it. A 
little later the folds meet one another along the middle line of the back, 
nod so completely cover the embryo (Fig. 22, 3). At this period we have 
an innel' layer of the amnion (Fig. 22, 3, am.' clo:sely im·esting the embryo, 
and au outer layer (Fig. 22, 3, sh) lying immediately heneatb the zo1rn pellu
cicla, and continuous below with the outer wall of the yolk-sac, ds. 

A little later still the two layers of the amnion coalesce along their line 
of meeting above the back of the embryo, anti the inner layer becomes com
pletely separated from the outer layer (Fig. 2:J). At the same time, owing 
to the splitting of the mesoblast extending all round the yolk-sac, the outer 
layer of the amnion becomes completely separated from the yolk-sac, and 
now forms a thin lining membrane closely applied to the inner surface of 
the zonapellucida. 

The condit ion of thinga at this stage is shown in Figs. 22, 4, and 23. The 
outer layer of the amnion, sh in Fig. 22, 4, and s z in }'ig. 23, lining the 
zona pellucida, sometitues receives the name fa/Be amnion, but i~ bettet· called 
the subzonal membrane; the inner layer a m

1 
which forms an investment over 
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the back of the embryo, but at some little distance from it, unc.1 wl~ich is 

~~fl11rl{~e f~~:~. \~:l 1111~~~~h~fe~~~~~~:~~ s~~k~11fc~f·1 ;~ 1·t~~n;,~,~~ 1;11~t~11/~~l~~~t~~1~~~~ 
"' {~ e"'.i:'1":.:~;;i,er be evident from the figures that the space between the t~o 
Ju.rer:s of the amnion 1· in Fig. 2:.?, 4, being part of the sp~cc formed by t e 
:!>J)littiog of the mesoblast, is continuous with the bo_d y-cav1ty of ~he embr>•o. 

It is CUl:itomary to speak of the space b~tween the rnner layer of the ama~1ou 
and the embryo, AC in }'ig. 23, which 1:s really unt between the l11yer:::; of 
th<' amnion at all, a:-> tbe a11wionic cavity. 

llt\r;1: _1,1 01 1ur 1'11.1_11. '1n111n1,t: <ff 1 \!1\1,t\I 

(From ll11.1·u(11,ufler"l'tn,.:n.) 

TnE ALT,.\NTOr'"'.-During the growth of the amnion a small hollow bud 
grow::< out from tbe Ycntral surface of the alimentary canal dose to its pos
terior extremity. This is known as the allm1tois (Fig. 22

1 
3 ). As it is an 

~~~~~~~~~ o~a~!~ ~~~~l~~~}r~p~:~~~·Di~~l:·~~~s~~-u;~ ~~n:~s~~~:re 1~;?:: f~~~~~ 
by the splancl\nic layer of the mesoblast1 and an inner lining of hypoblast. 

The allantois hangs down at first into the body-cavity; it grows rapidly, 
and soon passes out beyond the embryo into the s(>ace between the two layers 
of the amnion, whi_ch sr:ice we have alreacl_y seen to be directly continuous 
with the b?dy-cav1ty of the embryo (cf. Figs. 22, 4, aod 23). Continuing 
its growth, 1t comes m. con tac~ 'y1th the su.bzonal membrane, and then spreads 
out so as to form an mner limng to this membrane, which, growing at its 
edge, ultimately extends round the whole or greater part of the ovum (cf. 
Figs. 22, 5, and 23). 
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Tm:: C'11onmx.·-The outer wall of the O\~um now ronsi:;ts of three layers
viz., the :m"t /J1 llueitlrt on lhe oubide; inside that, the suhzunal membrane or 
iid:-<e amnion; nncl inside lhnt again, lhe allantuis. The~e three layers, 
originally distinct, eoon become fused completely with one another, and are 
!Oipoken of collectively nR the chorion. 

Tur Y.\-.(TL\H S1·:--n::-i1 01- TJIE E:-irnRYO.-Bloodvessels are developed 
in the c111hryo :it a very early perio<l. The heart appears in an embryo of 
about the nl!e repre:-<entcd iu Fig. 2:2, 2-£. r.,shortly after the commencement 
fit' the rnnstrictinn oepnrating the embryo from the Yolk-sac, as a pair of tubes 
one on (•ither side of the body; the~e ~oou rneet one auothl'r and fuse under
neath the thrnnt to form a sii1~le tubular heart, in connection with which are 
vc~scls den· loped in the mesoblast both of' the embryo null of the yolk·sac. 

Cmt:l'L.\'rwx OF THE You~·SAc.-The heart very soon commeuccs heat
ing: iL drives the blood forwards thrnugh a series of aortic arches on either 
si<le, whereof one is situated in each of the visceral arches already described; 
frnm tlie8e some of the hlood goes forwards tu the head, but the greater part 
is ~eut back to the hinder part of the body along a couple of arteries, the 
dor:ml aort~c. which ~ubsequeutly unite together to form the !Single dorsal 
aorta of the adult. From the dorm! aort~c vitelline arteries take the blood 
to a network of vc:-;sels ,Jevclope<l in the mesobla;;t of the yolk-sac, and frvm 
these it is returned to the po~terior end of the heart by vitelline veins. 

C1n.n·r..\TIOX IX ALJ.AXTors.-The allantoi~ i~ from it:-; earlie:;t appearance 
very vascular, and its bloodve:< . .,els increase very rapidly in ::-ize as it develops. 
Two Vl'l'Y large branches from the posterior end of the donml aorta, the allan
tnic or umhiliC'al arteries, carry bloocl to it from the embryo, nnd a couple of 
umbilical veins return it back agni11 to the heart of the embryo. 

T111:: PL.\C'E~TA.-.t\.t the stage represented iu Fig. 22, -l, it will be remem
here<l th:it the whole onim is embedded in the deciclua rtJlr:ra f~1rme<l by the 
mucous membrane of lhe uterus of the mother. The outer will I of the ovum 
or blastodcrmic vesicle is formed by the zom1 pelhtcir/,, and the ~ubzonal 
membrane, and its outer surface is studded 'rith small JH·oc<'s:)eS or villi 
(Fig. 2:!, -~. ~z) which fit into corresponding depressions or pits in the decidua 
rejlc.ra, and so serve to connect the two structures moderately firmly together. 

As the nllnutois develops theRe villi become larger and often branch, and 
when the chorion is estnblished by the allantois reaching the suhzonal mem
bruue and spreuding out so as to form an inner lining to it, vascular processes 
from the nllantois pc•netrate into lhe villi (Fig. 22, 5 ). At the ~arne time the 
maternal vcs~cl~ in the decirfoa 1·f'jf.exo. surrounding the ovum become \'ery 
greatly developed. In this \\ ay it comes to pass that the prolo11gations of 
the blood vessels of the embno contained in the villi uf the chorion come into 
yery clo~e pi·oximity with the bloodvessels of the mother contained in the 
deciditrt rtjh.m-i. c., the mucous membrane of the uterus; and the two sets 
nt' structum:i, fiptni and maternal, that are thus brought into close relation 
with oue another, together make up what is cnllecl the plr1r111lu. 

There is nt'\'Cr direct continuity between the fu•tal and maternal vessels, 
yet the two lie 80 close together ~side by side that an exchan~e of contents 
ran take pince through the walls of the bloodve~sels; and in this way the 
fretal blood rccei\'eS nutrient matter from the blood of the mother, and sends 
it by the umbilical veins to the embryo to serve for it~ nutrition and growth; 
while, on the other hand, the excess of effete matter in the blood of the footus 
passess into that of the mother and is so got rid o[ 

The fr"('tus villi are at fir5t (Fig. 221 .J) uniformly distributed all over the 
chorion i but1 after a time (Fig . ..J:.J), they become in the human species much 
smaller in the region of the decidua i·ejlc.ra and ultimately disappear from 
this part. To compensate for this loss they attain a very much higher 
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development iu Lhe part where they remain, that part which we hn~e .calleil 
dccidiui serotiua. Ihre both the frt>tal an<l maternal structures exl11bit very 
great complexity; the maternal vessels dilute enormously so a~ to form large 
sinuses, while the fi.x-tal villi branch and subdivide ~o as to l?rm extremely 
complex tufts, which pm;h the walls of the maternal smuses before them, and 
so hang down into these sinuses bathed on all sides by the ma~ernal. blood 

The relation:s between the fretal villi and the maternal port1011 of the pla
centa are now iso intricate that the former cannot be simply pulled away from 
the latter at birth, as occurs in many of the lower mammals, but the fret~I 
portion drags away with it considerable portions o~ ~he maternal part; this 
necessarily t·auses rupture of the large sinuses con tam mg th~ materna~ l_Jloo~, 
and so leads to the hemorrlrnge that invariably accornpames partunt1on m 
woman. 

UMmLrCAL STALK.-The amnion, which at first invests the embryo toler
ably closely, later on grows rapi<lly so as to leave a considerabl_e s_p~ce-the 
amuionic cavity-between the embryo and itself. As shown m Fig. 22, 5, 
the amnion as it recedes from tbe embryo forms an investment to the stalk 
of the a ll autois; and it is further evident from the figure that, in addition 
to the allantoic stalk, the yolk-stalk will also be included in this investment. 
The compound stalk formed in this way, which includes both the allantoic 
stalk with the placental vessels and the yolk-stalk with its vessels, and is 
eushcathed, as stated above, by the amnion, receives the name of umbilical stalk. 
It serves, as shown in Figs. 22, 5, and 45, to attach the eUlbryo to the placenta. 

BLADDER ANll U 1ucnu~.-It will be remembered that the allantois was 
at first a hollow bud, its cavity communicating with the alimentary canal, 
of which it was indeed a diverticulum (Fig. 22); the cavity soon becomes 
lost in the placenta itself, if, indeed, it is ever present there i it may persist 
in the umbilical stalk, more or less completely, throughout development; 
within the body of the embryo the portion of' the cavity next to the alimen
tary canal becomes ultimately the urinary hladder, while the portion of the 
stalk extending from this part to the body wall of the embryo becomes the 
urachus. 

F.\.TE OF THE GEH!\UXAI~ LAYERS.-It will be convenient to conclude 
this chapter with a very brief account of the ultimate fate of each of the 
three germinal layer:s of wh ich the embryonic area consisted at a. very early 
stage, viz., epiblast, mesoblast, and hypoblast. 

In the first place, it will be noticed that out of one or other of these three 
layers every portion of the body of the embryo or ftetus is derived, directly 
or indirectly. 

The epiblast, which is clearly the most superficial layer of the three, gives 
rise to the epidermis covering the whole of the bo<ly, and al:so, as we have . 
seen, to the whole of the central nervous system, both brain an<l spinal cord, 
and indeed to the ner\"e:s themselves inasmuch as the!:ie arise as outgrowths 
from the central nervous system. It also forms the lining of the mouth and 
anus, which as already noticed are pittings-in from the exterior; and it takes 
a very important share in the formation of the organs of special sense. 

The hypoblast, or lowermost of the three layers, forms the epithelium lining 

j~~g~~i~hf~~r~r~:en~~ ~~~e:~~c~11~n~;1 t~1~daU1i!1°ent~~·~ ~~~~T. ti!~ ~r~oncj~~;:~ 
loogilUdioal solid rod-the notochorcl-which rnos the whole length of the 
body underneath the central nervous "iystem in the position afterwards held 
by the vertebra.I centre and the base of the skull. 
. The mesoblnst forms all the rest of the body: muscles, bones, connective 

tissue, an~! bl~odvcssels, whe~ever they occur, are mesoblastic; also the peri
tont:al epithelium and the urmary and reproductive organs. 



CIIAP'fER IY. 

CoxcEHNINO the early development of the human embryo, our knowledge 
is still in a very unsatisfactory condition. Of the stages passed through 
during the first fortnight after impregnation we know exceedingly little, 
and those occupy ing the third week are only very imperfectly known to us; 
but from the end of the third week onwards the various stages of develop· 
ment have been tolerably fully and satisfactorily described. 

For reasons stated in the preface, we 'Shall here give a brief account of 
such early stages as have been described, and endeavor, by the aid of the 
facts set forth in the preceding chapter, to frame something approaching to 
a consistent account of the development of the human embryo from the ovum. 

Estimation of Age of Embryos.-A preliminary difficulty, and one that 
cannot be satisfactorily disposed of at present, lies in the fact that, after we 
have obtained an embryo, we have no really trustworthy means of determin
ing its exact age. One of the most constant accompaniments of pregnancy 
is cessation of menstruation; and His, one of the greatest authorities on the 
subject, considers that this fact affords the most trustworthy basis for esti
mating the age of embryos. Ile lays down the following rule: 1 The age of 
an embryo is the time that has elapsed since the first clay of the first omitted 
period. Thus, supposing the commencement of a period to be due on Janu
ary 5, and that whf'n this time comes the period is omitted, but some time 
subsequently1 say February 9, an embryo is aborted; then the age of that 
embryo would be, according to His, the interval between January 5 and 
February 9-i. e., five weeks. 

In arriving at this result His argues in the following manner: The ovum 
leaves the ovary either at or shortly before the menstrual period; if fertil
ized, presumably by spermatozoa previously introduced1 menstruation does 
not occur; but the changes in the uterine mucous membrane, instead of, as 
usual, becoming retrogressive, continue to be progressive, and so prepare the 
uterus for the reception of the ovum. Hence the first omitted menstrual 
period corresponds in point of time with the fertilization of the ovum i and 

· hence the age of the embryo may be taken as the time that has elapsed since 
the first omitted period. 

This method of calculation is, however, open to very grave objections. We 
ba\·e seen in the preceding chapter that there is much reason for thinking 
that the decidual membrane, which is broken up and discharged at the men
strual period, is prepared for the reception, not of the ovum which is liber
ated from the ovary at the time of the period1 but of the ovum set free at the 
last preceding period . The process of fatty degeneration associated with the 
break-up and discharge of the decidua has almost certainly commenced before 
the occurrence of the period; and it is almost inconceivable that the mere 
act of fertilization at tbe commencement of the Fallopian tube of an ovum 
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which, in all probability will not reach the uterus for at least ~week, sh_ould 
be able to arrest the degenerative changes already commeuced Ill th~ deci<lua, 
stop suddenly the menstrual discharge that is on the verge of tak1~g place, 
and convert the retrogressive changes of the decidu~ into progress1.ve ones. 
Ilis's theory also does not accord with the well-estabhshe~ fac:t that, Ill order 
to insure pregnancy, the most favorable time for copulat1on 1s shortly after 
the period, in which case fertilization and the commence~ent of d~velopment 
of the ovum could hardly be coincident with the first omitted period. 

For these reasons the theory advocated by Pfiliger and others.ap~ears pre
ferable, according to which the decidua discharged at any p~r10d is not re
lated to the ovum set free at that period, but to the ovum liberated at the 
immediately preceding period. On this view, however, we are left abso
lutely without means of determining the age of embryos; and although an 
exact determination is immaterial in the case of later embryos, yet when we 
are dealing with early ones it is a point of great importance. 

Partly for this reason, and partly because it has hitherto been customary 
to calculate the age according to the system of which His is the most recent 
advocate, we shall in this chapter give the ages estimated in this mauner
i. e., by the age of an embryo will be meant the interval between the first 
day of the first omitted period and the time at which the embryo is dis
charged from the uterus. It must be repeated, however, that this method 
of calculation can only be justified by its general adoption, its readiness of 
application, and most of all by the fact that no other precise system has yet 
been proposed. Viewed on its own merits the method is not only imperfect, 
but is even opposed to many well-established facts. 

The First Week.-The process of segmentation in the human ovum has 
not yet been seen. It is, however, in the highest degree probable that seg
mentation takes place during the passage of the ovum along the Fallopian 
tube, and that it is effected in a manner practically identical with that 
described in the preceding chapter in the case of the rabbit. 

Neither do we know the length of time taken by the h11mau ovum to 
travel down the Fallopian tube to the uterus. According to the best author
ities this passage "probably occupies not less than eight days in the human 
subject." In the rabbit we have seen that the uterus is reached on the third 
day, so that either the process of development must from the first be much 
slower in the human embryo than in the rabbit, or else the human ovum 
must enter the uterus in a far more advanced condition than happens in the 
case of the rabbit. Such evidence as we have points rather in favor of the 
former alternative. 

Second Week.-Of embryos towards the close of the second week of de
velopment, a few examples have been described i but there is some doubt 
whet.her any of these few can be regarded as perfectly normal. 

HEICRER'.r's Er.nm.Yo.-The best known instance is an ovum described by 
R~ic~ert, and est!ma~ed to be of about t_he thirteenth day. 

- rh1s ovum, \~h1c:h I~ represented four times the natural size in Figs. 24 and 
2<>, was found in situ. 1ll the uterus of a woman who had committed suicide. 
There was a fully formed decidua reflexa, within which was the ovum itself 
(Figs. 2~ and 25), a vesicular body of the shape shown in the figure, meas
uring 5.J mm. along its greater diameter, and 3.:3 mm. from side to side Of 
the two sides the one tu rued towar~s th~ uterus ~the upper surface in Fig. 25), 
was n;ore convex. than the opp?s1te side, facmg the decid1ia reflexa. The 
marg111 of the ves.1cle, as shown m the figure, was thickly fringed with villi, 
the largest of which were 0.2 .mm. long, and slightly branched. The villi 
were abser:t both from the utenne su:face and from the opposite one, leaving 
two bare circular patches. In the middle of the uterine patch was a smaller 
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circular spot of a dnrker color, 1.G mm . in diameter, an<! indicated in the 
figure. 

:Not the slightest trace of any embryonic structure was discovered i there 
was no indication of either primitive or medullary grooves. The wall of the 
vesicle is described as consisting of a single layer of epithelial cells prolonged 
outwards to form the villi. In the circular patch on the uterine surface, 
which is spoken of as the germinal area, a second inner layer of finely 
granular cells was present. The cavity of the vesicle was occupied by a 
gelatinous fluid, traversed by a network of fine fibres, and containing within 
it a spherical body. 

ag~~aa~! be~:'d1~:!r~~~~1br ;\Fi::::0~0jo~~~1, ~r:~0s~~~~i:~:::~!n~h:t~~~~ 
but in none of these cases was any trace of an embryo discovered. The chief 
points that we learn from these other specimens are, first, that the spherical 

l! ... J0.24. :Fro. 25. 

1''110'>1' .\'>U !'lOE vu:ws o.· Jh:L<'llEILT'~ 01nr. (>'rom K01.ui.:n1). X I. 

body described by Reichert is made up of nucleated cells, and is apparently 
solid and in connection with the germinal area; and, secondly, that it is 
highly probable that the wa1l of the vesicle really consists, not of a single 
htyer, but of two layers1 of which the inner one is of the nature of connecth·e 
tissue, and therefore of mesoblastic origin. 

It is not easy to make any satisfactory comparison between these ova and 
the stages already described as occurring in the rabbit1 and the difficulty is 
much increased by the doubt we must feel as to whether the ova in question 
are perfectly normal, or are not to a greater or less extent pathological. As 
the diff'erent ova described appear, however, to agree in the most important 
points, it is advisable to make such comparisons as is possible between them 
and the more usua l processes of nuuumaliau development. 

F10. 26. 
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a. Tllegcrmin11.l11rea. 

His considers that the stage renched by these ova is a very early one-but 
very little older, indeed, than that represented for the rabbit in Fig. 17; and 
he illustrates his views by the diagrammatic section of Reichert's ovum 
given above (Fig. 26). 
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Ile considers that the outer wall of the vesicle consists of epiblnst alone; 
that hypoblast is present only in the germinal area, where it forms th~ inuer 
layer described by Reichert; and that the ~pherical mass of cells is also 
hypoblast, and will afterwards become hollowed out and expanded to form 
the yolk-sack. . 

Against this interpretation it must be pointed out (1) that the stage 10 

question is in the rabbit a very early one, and it would follow that, except 
in its much grnater size, the human ovum on the thirteenth day has advanced 
no further than the rabbit's of the third day, which considering the usual 
rapidity of the early embryonic processes, would be at least very extr~ordi· 

~::)~i1i~~i~~a~~:: ~h~d~::1~ i~/~h~ s;~~~~;-l~~e~~' !d~ft\~:l~~ ~~::cl~;Ib}; 
layer an inner connective-tissue lining, which is even described by some 
observers as vascular, and which must be of mesoblastic origin. It appears, 
therefore, certain that the stage reached is a considerably later one than 
supposed by His; and it is also clear that, if normal, it does not exactly 
correspond to any definite stage in the development of the rabbit. 

The human ovum, indeed, would appear to be peculiar (1) in the unusu
ally early1 or "precocious" development of a layer of vascular mesoblast 
liuiug the hlastodermic vesicle; and (2) in the very exceptionally late 

F10. 2i. 
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~~!~t:a::~f1:t0~1~e~;l~~er:uu:i~1~:n~} 1e:;~~~~~~i~,l~~:~~-r tl~ ~~:t:~r~~:~Jr~~~ 
normal or pathological should be lost in future. 

IIr~'s E~rnRY~ E.-The,Y~ungest human ovum containing a distinct em
bryo is one obtai~ed l?Y II1s Ill 1869,_and carefully described by him, and is 
at pre~ent d~pos1te<l in t!te Anatomical l\Iuseum at Basie. this embryo, 

;;~~~~~fi!:~~vs~~~;eJlia~~e~!~!,t~1 bpi~~ ~~~u~r~~: ,~J1~J·!e<~~~\~ di:y~~s 0re~rese1!ifd 
measuring along its greater diameter 8.5 mm., and along its lesse:a5_5e~~n~: 

of id~,~~~~t~ll~~t~~rll;J.n~tn:~oFi~,i(jo~;~~~~tli~·~e ~~b'~)~~l~g~~u,~~~~li{, \~. tS;.)~ther proceNs 
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and covered all over with branched villi. The contained embryo is 2.1 mm. 
in length, and attached at its hinder end by a short thick stalk 0.5 mm. long 
to the inner surface of the vesicle. The embryo is separated by a very slight 
constriction-most marked at its anterior end-from the yolk-sac (Fig. 27, 
Y.s.), which measures 2.3 by 1.6 mm. Covering over the embryo, but at 
a short distance from it, is a membranous fold A, which is clearly the true 
amnion. The embryo itself presents on its dorsal surface a medullary groove, 
bounded by two prominent medullary folds; the only other organ visible is 
a slightly prominent fold between the embryo and yolk-sac (Fig. 27, H), 
probably the rudiment of the heart; two vessels arising close to this were 
traced over the yolk·snc. 

Other embryos of apparently about the same age have been described by 
His, Allen Thomson, and others, which agree in their main features with that 
just noticed, and differ principally in being rather further advanced~the 
constriction between embryo and yolk-sac being more marked, the embryo 
itself being rather larger, and the medullary groove both deeper and longer. 

Ou comparing these embryos with the corresponding stages of the rabbit, 
the most marked difference is seen to lie in the fact that the human embryo 
is already at this very early period connected with the chorion by a stalk, 
while in the rabbit this connection is not acqnired till considerably later. 
This stalk is clearly the allantois, so that the difference might be expressed 
by saying that the allantois develops earlier in the human embryo than in 
the ordinary niammal. But this is not all. Not only does the allantois 
develop earlier; it also develops in a totally different manner. Usually 
among mammals the allantois arises, as we have seen above (cf. Fig. 22) as 
a hollow saccular outgrowth from the alimentary canal, which grows to and 
becomes connected with the chorion. In the human embryo, however, the 
allantois appears, from the researches of His, not to arise as an outgrowth 
from the alimentary canal at all, and, indeed, never to pass through the sac· 
cular stage shown in Figs. 22 and 23, but to be present from the very earliest 
period as a stalk connecting the binder end of the embryo with the chorion . 

The foJlowing series of diagrams, copied from His, will make this clear, 
and will show how the stage now being considered may be derived, and pro· 
bably is actually al'l'ived at, from the stage represented by Reicliert's ovum. 
The figures represent a series of diagrammatic longitudinal sections through 
ova at successi'!e stages of development. Fig. 26, as we have seen, represents 
Heichert's ovum, with the exception that the layer of mesoblast, which is un· 
doubtedly present as an inner lining to the wall of the vesicle, is omitted. In 
Fig. 281 A, the commencement of the formation of the embryo is indicated i 
the germinal area has become somewhat depressed, but at its anterior end 
(tu the right in the figure) is lifted up slightly by a constriction-the head
fold. In Fig. 28, B, this head-fold has deepened, and the head-end of the 
embryo is now distinctly raised above the yolk-sac Y. s. i at the hincler end 
of the embryo the genninrd ai·ert, lwweve1·, still p1·eserves, as in the former figure, 
ifa p1·imitive couneclion with the chorion. In Fig. 28, c, the embryo has reached 
the stnge show!1 in Fig. 27; indeed, Fig. 28, c, is a diagrammatic longitudinal 
section through this very embryo. At the hinder end of the embryo the 
tail.fold has now just commenced; but this does not interfere with the stalk 
-the allantoic stalk-which still connects directly together the embryo and 
the chorion. 

If this view is correct, it is clear that in the human embryo the allantois 
is formed unusually early, and in an altogether exceptional manner. 'We 
mav clearly connect this "precocious" development of the allautois ·with 
the." precocious" appearance of the vascular layer of mesoblast lining the 
blnstodermic vesicle in the stage represented by Heichert's ovum; a.nd we 
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may perhaps regard both features, in so far as they.are exceptional,~:; ex
amples of the tendency to abbreviation or shortening of the proces:.es of 
de\1elopment, which is a feature so constantly e::ncounte~ed hy the student of 
embryology. The establishment of a vascular connect1on between the em· 
bryo and the chorion, and so indirectly with the mother, is as we have seen 
the characteristic feature of mammalian development, and, therefore, we nee_d 
not wonder at finding in the most highly developed of all mammals this 
feature thrown back to an earlier stage than that at which it originally ap· 
peared, and hurried on prematurely, even at the expense (as it would seem) 
of the embryo itself, whose development is unusually retarded. 

The series of figures given above indicate also the suppo~cd stages in the 
development of the amnion, the sole peculiarity in which is that the head 
fold-always the most prominent portion-here forms, with the side folds, 
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t~e wl~ole amni?n, there .b~ing n~ tail-fold developed at all. A.fter comple
tIOn of the ammon, the vilh, previously absent over the germinal area extend 
all over the ovum, cf. };'1g. 28, c. ' 

Su1?mn:izing_ what we know about the processes of development in the 
first fortmght, it would ~ppenr probable thnt the ovum-fertilized in the 
upper part of the Fallop1ao tube-travels slowly down towards the uterus 
which it reaches abou~ the_ eighth day. While in the tube it almost cei tainIY 
?nclergoes segm~nt~trnn m th_e usual rnammalinn manner, but does not 
~ncr~ase greatly. m size; accordmg to Allen Thomson," its diameter on arriv
mg !n the cavity of the ut~rus. does not .prob1~bly surpass one-hundredth 

f ?·~:.ob.~bi~ ~~c~~~~~:\~~1~d~~hi~e!~~~.f alt 1 ~~~J ea~~e~iee~~fc:~~gv~t~ ~~eri~: 
surface, and 1~ completely enclosed Ill the decul1m rejfua at any rate, by the 
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thirteeuth day. In the development of tbe ovum the most noteworthy 
features appear to be the very early establishment of a lining of vascular 
mesoblast to the blastodermic vesicle, the very early appearance and peculiar 
mocle of formation of the allantois, and the curiously late appearance of the 
embryo itself. 

K11AUSE
1
H Ez.mRYO.-Concerning the allantois it ought to be mentioned 

here that a human embryo of a very much later stage than those we have 
just considered-i. e., about the fourth week-has been described by Krause, 
in which there was no allantoic stalk connecting the embryo and chorion 
together, but the allantois hung down as a bag from the hinder end of the 
embryo, very much as shown in Fig. 22, 4. As this is n.t present an isolated 
exception to the general rule concerning the allantoic stalk iu human em
bryos, it is perhaps permissible to regard it merely as nu abnormality, in 
which case it may be viewed in the light of a reversion to the primitive mode 
of development of the allautois. 

Third Week.-Of embryos belonging to the first half of the third week, 
only a very limited number have been accurately described and figured; but 
towards the close of the week specimens become far more abundant, and from 
this poi11t onwards our knowledge of the development of the human embryo 
is in a to lerably satisfactory condition. 

Fig. 29 shows the condition of the embryo at an age between the fifteenth 
and eighteenth days, as described and figured by Coste. The whole ovum 

FI0.29. 

Jll:'I\'> J;,1unrl'I or .rnot:TntE 111nnu: or111i; Tmr:u wr.r.i;., 
(J<iu111 His, 11fttr Co~n.) 

A.t .. \llautui(' ~talk. Jf. llt·nrt. V. Bh>01he. '('\of )'olk-•:\r. l'.8. Yolk'"bflC'. 

measures ] 6.2 mm . along its greater diameter, and is covered exteriorly with 
short, slightly branched villi. The embryo is attached to the inner side of 
the chorion by the short allautoic stalk seen at the left-hand end of the 
figure, .A.a. The embryo itself is 4.4 mm. in length; and is invested-not 
closely, but at some litt!e distance-by the amnion . The h_eacl. end o~ the 
embryo is completely raised above the yolk-sac, but the body 1s shHso widely 
connected with the yolk-sac that one can hardly speak of a d1stmct yolk
stalk. The hinder cUd of the embryo is bent upwards rather strongly-a 
very characteristic feature of the early human embryo, and one which is 
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very probably to be ascribed, at any rate in great part, to the peculifirity 

ali;:(~hen~;~rt\~~~ece;;:1i~~~~!~~~~~~i~isccral arches-are visible ou each 
side but the clefts between them hase not vet been completed; below the 
neck

1 
in the angle between the embryo and the yolk:si_ic, is the heart, a large 

tube twi::;ted into an S shape. Bloodvessels are v1~1ble on. the yolk·sac
which has a diameter of 2.75 mm.-aud also in the nllanto1c stalk, whence 
they pa...:s into the chorion, the inner layer of whic.h is vascu.la~ all round the 
ovum, though the blood vessels do not as yet pass rnto the vtlh. 

The middle portion of the embryo is clearly divided into protovertebne; 
but there are no traces whatever of' limbs, or of either eyes or ears. 

EN"D OF Tnnrn 'VEEK.-By the end of the third week or commencement 
of the fourth lhe embryo has undergone important chnngcs. Figs. 30 and 31 
show the whole ovum and theembryo at this age. 

The whole ovum, which is shown of the natural size in Fig. 30, is some
what pyriform, and measures 27 mm. along its greater diameter; it is covered 
all over with Ion~ branched \'illi. The embryo, which is represented on a 
larger scale in Fig. 31, has increased very considerably in size. It is no 
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longer straight, but is bent very strongly on itself-so much so, indeed, that 
it forms more than a complete circle, the flexure of the whole embryo being 
quite as strongly marke<l as in a rabbit embryo of' the twelfth day (Fig. 21). 

The yolk-sac is about the same size as before, having a diameter of 3 mm., 
but its surface is wrinkled, and it is now connected with the embryo by a 
very distinct stalk. The amnion is very closely applied to the embryo, and 
the allnntoic slalk a:s before connects the embryo with the chorion. 

In the ernbryo itself the most noteworthy features besides the strongly 
marked flexure are the following: There are indications of thirty-five proto
verlebne, the gr.ealest nu~ber ever prese~t: Both pairs of limbs are present 
a3 short buds with very wide ba.ses of ongm, the arm and leg of either side 
being connected together by a low ridge, the "' olffian ridge, of which the 
limbs are merely special local developments. All lhe main divisions of the 
brain are present, and c~n b~ easily recognized,, ~s can also the ganglia of 
several of the nerves. Five visceral arches are v1S1ble on each side-viz. the 
ma~illary (forming the upper jaw), ma~dibular (for;i,;iing the lower j~w), 
hyo1dean, and first and second branchial arches. Ihe optic vesicles are 
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wesent as outgrowths of the brain, but there is as yet no trace of the lens. 
The alimentary canal is a nearly straight tube, which communicates with the 
yolk-sac by only a very narrow channel. 

The whole embryo measures about-! mm . along its longest diameter, but, 
owing to the flexure of the body, its real length must be at least double this. 

Fourth Week-By the end of the fourth week the rudiments of all the 
more important organs have become definitely established, and the embryo 
has arrived at a very well-marke<l period of development. It has now 
reached a stage corresponding closely with that attainetl by the rabbit em
bryo about the twelfth day, and by a chick embryo towards the end of the 
fourth day of incubation. 

'Ve have already had occasion when considering the earliest stages of 
development to notice the extreme slowness with which the human embryo 
develops. This is very strikingly exemplified by the fuels just stated-viz., 
that the human embryo takes four weeks to reach the same stage of develop
ment and complexity of organization, and, what is more, the same actual 
size, that a chick embryo accomplishes in exactly one-sC\·euth of' the time. 

This is doubtless in part due to the fact that the chick embryo is excep
tionally well off in having au enormous supply of food ready to hand in the 
shape of the yolk of the egg; while, on the other hand, the mammalian 
embryo has to devote part of its energies to the establishment, nt as early a 
period as possible, of the placenta for the sake of obtaining nutriment from 
the mother. But although this may explain why the mammal develops 
more slowly than the C'hick, it floes not in any way help u:s to understand 
why the human embryo develops during its early stages at less than half the 
rate of the rabbit, and we must be content for the pre.c;;cnt to accept as an 
unexplained fact that the human embryo does dawdle over its development 
in n. manner as yet completely inexplicable. 

As the stage we are now dealing with, the en<l of the fourth week, is an 
important one in many ways, and as our knowledge of it, owing to His's 
admirable investigations, is in a very satisfactory and fairly complete state, 
it will be well to describe it in some detail. 

Figs. 32, 33, and 34 are different views of an embryo of this o.ge. Fig. 3~ 
shows the external appearance as seen from the right side; Fig. 33 is a 1on
gitudinal section to show the alimentary canal and parts in connection with 
iti while Fig. 34 is a diflgrammatic representation of the principal blood
ns~els in situ. 

The embryo is bent on itself as shown in the figures, and is closely invested 
by the amnion; it is connected with the yolk.sac by n short but narrow 
stalk, nnd with the chorion by the wide allantoic stalk, now somewhat longer 
than it was before. 

The body measures along its greatest diameter 7 mm., but if straightened 
out woul<I ·be about 14 mm. in length . In the heail the several divisions of 
the brain are clearly viE:ible, as are also the visceral arches and clefts, and 
the eye and ear. In the body the full number of protnvertebrre, thirty·fh·e, 
is present; and the limbs are still short and very broad buds, whose bases 
extend over several segments. Immediately underneath the neck is seen 
the large prominence forme<l by the heart, and below this again a lesser one 
due to the liver. 

The alimentary canal forms a continuous and but slightly twisted tube. 
The mouth, on the under surface of the head, opens into the buccnl cavity. 
from which the pituitary <liverticuluru is gi\·en off towards the base of thP. 
ruidbrain, while in the floor of the hinder part is the rudimentary tongue. 
Behind this the buccal cavity passes into the pharynx, which opens to the 
exterior by two visceral clefts on each side. Iu the floor of the pharynx is a 
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Fw.32. 

small intestine. This runs forward and (Fig. 33) joins the 1 arge intestine at 
a rather sharp angle. From this angle the cavity of the yolk-stalk, leading 
to the yolk-sac, arises. The large intestine is at fir.st tubular, but after giving 
off the cavity of the allantois it expands to form a cloaca! sac, which opens 
to the exterior at the anus : just before doing so it receives on its dorsal 
surface the openings of tbe \Volffian ducts, the ducts of the primitive kidneys. 
A slight dilatation near the commencement of the allantoic stalk is the rudi
ment of the future urinary bladder. 

The liver is a large organ whose position has been already noticed; it 
opens by a short bile-duct into the intestine just below the stomach . 

The vascular system, which is shown in Fig. 34, has attained very consid
erable complexity. The heart, which is of great size, Hes between the head 
and the liver, and already exhibits all the principal divisions of the adult. 
It is bent on .itself like a letter 00, whereof the first or upper loop is the 
auricular portion of the heart; the second or lower loop, which is in very 
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close proximity to th e cerebral hemisphere, is the ventricular part; and the 
terminal limb ot' the(/) is the aortic bulb which runs backwards (upwards in 
the figure) beneath the lower wall of the hea<l. The auricular portion of the 
heart is very wide transversely; it is partially dividerl by a semilunar fold 
into right and left auricles, whereof the right auricle receives (1) venous 
blood brought f'rom the body of the embryo by two large veins, the right 
and left dtwlw3 c11vieri, each of which is formed by the union of an anterior 
cardinal or jugular vein returning blood frorn the head, and a posterior car
dinal vein corning from the hinder part of the body and chiefly from the 
Wolffian bodies or primitive kidneys; and (2) blood whi.::11 is more arterial 

Fie. 33 

D1,1.anu1~I A'l'W Si;l'.l'l'TON OF U tnlAN Emuno .\T Tl!E F.:SD OF Tl!F. FOt:nTH 1n:1rn, !'110\\ll>G 1'!1E 

ALn!E:ST.HlY (',\:-;'\/. ANl> P.IRT~ l:'\ 1u:uno:s Wl'T'H 11'. (f'rom Jh~.) x 13 

in character, brought back from the chorion by the umbilical or allantoic 
veins, and discharged into the right auricle by the vena ccwa inferior. The 
opening of the vena cava inferior into the right auricle is guarded by two 
prominent lips, the outer one of which is the Eustachian valve, which direct 
the blood from the inferior cava into the left auricle, which also receives the 
exceedingly small pulmonary veins. 

The ventricular portion jg partially divided into right and left ventricles 
by a septum incomplete above. The aortic bulb contains at present only a 
single tu be, the cardiac aorta, into which both ventricles discharge; this runs 
back (up in the figure) to the hinder part of the floor of the huccal cavity, 
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and then gives off on each side a series of aortic arches which ru.n up in the 
visceral arches, forming the side walls of the p~nrynx, and .u111te tog~ther 
abo,·e the pharynx to form the clonml aorta, which runs back to the lun_der 
end of the body. Of these aortic arches there are at fi_rst five on each. side. 
The first and second aortic arches, lying in the rnand1bul~r nn.d _hyo1dean 
arches respectively (Figs. 32 and 34 ) have already lost their pr1m~t1ve COD· 
nections with the dorsal aorta, and together form the external carotid artery, 

thTfi~5~1~~~1\1~~li1:s:~ctl~n/j_;-~~- ~~~~) 1r~1~~~c~;;e internal cnrot~cl artery, but is 
siill connected with the dorsal aorta. The fourth arch (Fig. 34, 4) forms 

Frn. 31. 

the main portion, and later on the whole of the dorsal aorta; the arches of 
the two sides, right and left, are at this stage equal in size. The fifth arch 
(Fig. 34, 5) joins the dorsal aorta, but before doing so gives off a branch
the pulmonary artery-to the lung of its side. 

The dorsal ao~ta, formed in this way by the third, fourth, and fifth aortic 
arches of each side, runs down the dorsal ~urfoce of the embryo givino- off 
small arteries to the alimentary canal aud \Volffian bodies. A.b0t;t the I~vel 
of the cloaca it divides iuto the two umbilical arteries which convey the 
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blood of the embryo along the allnntoic stalk to the chorion, whence it 
returns charged wilh uulrient matter by the umbilical veins, and so passes 
by the inferior venn cnva to the right auricle. 

The ve:::sels in connection with the yolk·sac are still present, but are of no 
great importance. The vein returniug blood from the yolk-::;ac, after re
ceiving the veius from the alimentary canal and thereby forming the portal 
vein, enters the liver, and there unites with the right umbilical vein coming 
from the chorion. 

All the veesels are at present merely tubular channels in the tissue of 
the embryo, lined by endothelium, but with no proper connective tissue or 
muscular walls of th<::ir uwu. 

C<>nceruing the nther organs of an embryo of this nge, we may notice the 
following points: The WolfHan bodies or primitive kidneys (Fig. 34, Un) 
extend forwards as fiu as the lungs. Each consists of a series of short con
voluted tubes, commencing with dilated Malpighian bodies, and opening at 
their other ends into the ' Volffian duct. The two ' Volffiau ducts open sepa
rately into the clonea, nearly opposite to the opening of the allantois. Of 
the permanent kidneys and ureters there is no trace, unless a small saccular 
dilatation on each ' Volffian duet close to its opening into the cloaca. be the 
commencement of the ureter (Fig. 34, U). 

The large size of the head, due almost entirely to the brain, is a striking 
feature in nearly all vertebrate embryos of this age, though less marked in 
mammals than in some of the lower forms. In the human embryo the brain 
at this stage forms about one-third the total length of the embryo. Besides 
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all the main divisions of the brain, the Gns!'ierian ganglion on the fifth 
nerve, and the ganglionic swelling:S on the auditory, glossopharyngeal, and 
pneumogmstric nerves arc very evident {Fig. 34). 

The olfactory organs are present as shallow pits on the under surface of 
the head, communicating by groo\·es-the rudiments of the posterior nares
with the mouth. The eyes are of very small size as compared with other 
vertebrate embryos i and the lens is still in the form of an open pit. The 
auditory organs (Figs. 32 and 34) are closed pear-shaped vesicles, situated 
just above the tops of the hyomandibular clefts-the rudiments of the future 
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tympano-Eustachinn passages-but having as yet no connection with them; 
rudiments of the nquecluctus vestibuli, sem icircular canals, au<l cochlea are 

prF~:!1~, 5,~:hI~~;t~f~e~!h!t~~~~o:a~: ~ri~c~~:eseuce of a very rudime~ta:y 
diaphragm between the heart and liver, and to the short, stumpy t!1tl, ID 
which the number of vertebrre is never greater than that present ID the 
coccyx of the adult. . 

Fifth Week.-The rudiments of all the more important organs berng 
already definitely established, there will be no occasion to describe the later 
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embryos in detail; but it will suffice to state the leadii1g features of each of 
the well-marked periods of development, and to give brief accounts of the 
formation of some of the more importnut organs up to the time of birth. 

At t~e end of the fifth week the embryo measure~ about 10 mm. in length, 
and weighs about 1 grm. Its external appearance IS shown in Fig. 35 and 
the leading features of its anatomy in Fig. 36. ' 
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In this latter figure the embryo is represented from the ventral side, and is 
partially dissected, the lh·er being completely remo\·ed. The chief features 
in which it differs from the embryo of the fourth week are the following: 
The whole body is not nearly so strongly flexed, but has begun to straighten 
out. The limbs are considerably larger, and already show signs of division 
into their several segments. The gill clefts, with the exception of the 
hyomandibular cleft, have completely closed up, and the face is more fully 
formed than before. The yolk~sac is small, and is connected with the embryo 
by a long slender stalk. The allantoic stalk is still short and thick. The 
amnion, instead of closely investing the embryo, is now at some distance 
from it, aucl is very nearly in contact with the chorion. The villi of the 
chorion are very large and branched, and still extend over the whole surface 

ft J~~~~tl;r::t:!1~~;db t~1~lea~et;:~!~~:~~~he01Je~~1t~at~:,.~~~~~!~:;es~!~e o~v~~ 
fu~}0tL~a~:~!~~fh:r~:~=Yofr~h~s:;~t~;~, the stomach is now a more con-
spicuous dilatation than before; while the small intestine has elongated so 
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as to form a loop1 from the apex of which the slender yolk-stalk still arises; 
lower down, at the junction of small and large intestines, a rudiment of the 
crecuru has appeared. The lungs, liver, and heart have all increased in 
size, while the right umbilical vein, which has been all along the smaller of 
the two veins returning blood from the allantois to the embryo, has disap
peared . The Vl olffian bodies are rather shorter than before, and along their 
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inner borders two ~light thickenings of the peritoneal epithelium}t~j..fjn~tal 

;l~!t~:~~~c~e ~f1rb~~~11~1e ~~h:1~·= f~!::!0c1~~fc~e~~et~~id~1~t~1 ~~t~a\;:1~a~ t:rb::, 
an~i~~~ ~e:~k.~~h:n:~~b1:yo has grown considerably, nnd_,.is no~\' from l.j 
to 20 mm. in length . It is shown in siltt in Fig. :3i; while l• 1g. 38 is a pro le 

vi~\~:.l~~ !~~~:; ~~a~~~t the amnion is now a consid.erable distance from t~e 
embryo, and has indeed nearly reached the chon~n; that the allant~tc 
stalk is still short and thick; that the yo1k-sta_lk 1s lo_ng and slender, Its 
proximal portion being bound up with the allantoic stalk in the ~heath f?rnH::d 
round both by the amnion (cf. Fig. 22, :3), while its _distal .P~~·t101,•,,J.end1ug_rn 
the small yolk.sac, lies between lhe am.moo and ~~onon .(rj. Figs. 2""' aud .j..)?. 
The limbs are larger, and show at then· extrem1t1es ruchmeuts of the fiuge1s 
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and toes. The mouth is still very wide; a slight prominence above it marks 
the commencement of the nose, and the margin of the hyomandibular cleft 
forms a slightly projecting ring, the external ear. 

Of the i~ternal organs ~he alimentary canal ha~ increased in length, and 
the crecum 1s now very ev1<lent; the 'Volffian bodies are somewhat smaller 
than before, while the genital organs have increased in size, and the per
manent kidney::; ~nd ureters have become definitely established. Finally, by 
the end of the sixth or commencement of the seventh week, ossification 
commences in the clavicle, and very shortly afterwards in the lower jaw. 

Second Month.-At the end df the second month the embryo measures 
from 30 to ~O mm. in lengtb, and weighs 12 to 20 gnus. The head is very 
large, and forms at least a third of the whole embryo. The nose is rather 
more prominent, but is still very small ; slight folds of' skin round the mouth 
and eyes mark the commencements of the lips and eyelids. The external 
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ear is definitely established, and in it helix and antihelix, tragus, and anti
tragus, can already be recognized. The limbs project some little distance 
from the trunk; the bend of the elbow being directed backwards, and that 
of the knee forwards. The ventral wall of the abdomen is completely 
formed; and the umbilical cord1 which usually measures about 8 or 10 mm. 

Fm. 3D. 
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in length, is as a rule straight, but may be s1ightly twisted on itself. The 
nous is marked by a dark point, and the rud iments of the external organs 
of generation nre visible; ossification has commenced in the frontal bones 
and in the ribs and in many of the bones of the limbs. The epidermis can 
now be dist inguished from the dermis. 

; 
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TEXTH W EEK.-The embryo bas now a length of 4 to G c~n:, _and weig.hs 
4.) to 48 grms. The Jimbs are still short, but their several d1v1s1ons are far 
more evident than before, and rudiments of the nails have commenced to 
appear as small tubercles. 

The ventral wall of the body is far more completely formed than _hereto
fore. The umbilical stalk, formed, it will he remembered, of allanto1c stalk 
and yolk-stalk bound together and ensheathed by the a~rnion, h~s gr?wu 
considerably; it is now longer than the embryo, and is t\\:1sted on itself Ill a 
spiral ruanner; it still contains at its base a loop of' intestme. . 

The face has developed considerably, and all the features are now defi111tely 
estahlished ; the eyelids are present; there is a distinct though very, flat nose, 
definite lips, and wcJJ.develope<l external ears. In li"'ig. 40 the leading stages 
in the development of the face are shown. At the sixth week, B, the mouth 
opening is still very wide i it is bounded in frout by the median frunto·nasal 
process, a.t the sides by the maxillary arches, and behind by the mandibular 
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arches, which meet one another in the middle line at the !Site of the future 
chin. By the eighth or ninth wf'ek, c, the maxillary processes have growu 
in towards one another so as to reduce the width of the mouth, and have 
fused with the fronto-nasal process to complete the upper jaw. The nose is 
an outgrowth from the fronto·nnsal process; folds of integument give rise to 
the eyelids and lips, while another fold arising behind the hyomandibular 
cleft forms the external ear. 

Third Month.-.At the end of the third month the embryo, which from 
this time is commonly spoken of as the fretus, is from 13 to 15 cm. in length, 
and weighs 100 to 12;) grms. The heacl is still very large relatively to the 
rest of the bocly, hut not nearly so much !:iO as in the earlier stages. Both 
mouth and eyes are closed. The neck, already present at the eighth or 
ninth week, is now far more evident, and the limbs, though still small have 
ac~uired thei~ ,clefi~1ite shapes ~nd proportions; the nails are present a~ ,·ery 
thm plates. lhe mtegument 1s slightly firmer than before, hut is still very 
thin, transparent, ~nd rose·color~d. Ilitherto part of the alimentary canal 
has been situated Ill the allantoic stalk, and therefore outside the embryo 
(Fig. 33~, but by the end of the third mouth this is withdrawn, and the 
whole alimentary canal, which has mcreased greatly in length is thence· 
forward situated entirely within the abdominal cavity. ' 
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X i:m·ot.::-: SY:-iTElI.-The cerebral hemispheres arc large, but do not yet 
<'OYer the midbrain, which latter is smooth and presents no trace of its sub
sequently acquired division into the corpora quadrigemina. The cerebellum 
is a broad transver:se band; the fourth ventricle is a large cavity with a 
very thin roof; and the spinal cord presents well-marke<l brachial and 
lumhnr enlargement~. 

UHINO·CIE:"J'f,\L OnGANs.-By the end of the third month very important 

~~~11:f~isn~~;·~1~c~e;e:i~:1t~~~~~1c0h:n~:sa!v1~~!bti~:s~1J{ it~10ti~:c!~t~bl~~~~dee:t 
of the external generative organs and in the external differentiation of the 
sexes. Though these changes commenced at an earlier period than that 
with which we are now dealing, it has been convenient to postpone their de
scription until we were in a position to deal with them in their entiretv. 

The condition of the parts with which we are concerned about the end of 
the fourth week is shown in Figs. 33 and 34. The terminal portion of' the 
iutestinc is dilated to form the cloaca, Gl. Into the cloaca open-(1) on the 
ventral surface, the cavity of' the allantois1 All, which later on becomes the 
bladder; (2) on the dorsal surface, nearly opposite the aperture of the 
bladder, the two 'Volffian ducts, coming from the Wolffian hodies or primi
tive kidneys. 

By the end of the fifth week the following changes have occurred: (1) the 
essential organs of reproduction have appeared as a. pair of' longitudinal 
ridge. lying along the inner sides of the Wolffian bodies (Fig. 36); (2) a 
pair of uew rlucts, the MiHlerian ducts, have appeared, which open in front 
into the body-cavity, and unite together posteriorly to open into the neck of 
the bladder just before it opens into the cloaca; and (3) the Wolffian ducts 
have shifted so as to open into the neck of the bladder with the .Mi.illerian 
ducts, and so only indirectly into the cloaca. 

Duriug the sixth week the permanent kidneys nod ureters appear. The 
exact mode of their development in man is not known, but it is probable 
from analogy that the ureters are formed as outgrowths from the dorsal sur
f'aee of' the \Volffian ducts, in which case it is very possible that the saccular 
outgrowths seen in this position at the end of the fourth week (vicle Fig. 34, U) 
arc their first rudiments. The kidneys are probably formed from two masses 
of ti.:i~me immediately behind the 'Volffian bodies and directly continuous 
with them. The ureters very early acquire independent openings into the 
blaclclcr, rather higher up than the openings of the lVolffian and ~li.illerian 
ducts. From thi8 period up to the ninth week the change.:i are comparatively 
unimportant. 

Bv the ninth week the e:.:sential reproductive organs have increased 
grt-ally in ~izc i wliile the neck of the blad<ler has elonga.tecl con~iderably to 
form a si11taf urinogenitafi,i. The two ureter.:i open directly into the bladder, 
an<l the 'Volffiau and i\llillerian ducts into the sinus uri1w9enitafis some dis
tance below the ureter1'. Owing to the de\·elopment of a median septum the 
sinus urillogenifoli.s and the rectum are almost completely .separated from one 
an11ther; they still, however, open to the exterior by a common cloaca! 
orifice, though the cloaca itself is now a very shallow chamber. 

Immediately in front of the cloaca! aperture is a small conical prominence, 
which, innsmuch as it becomes in the female the clitoris and in the male 
the penis, we may spe~k of as clil~ro pen~·s (Fi_g. 41); on its l~osterio~· surfa~e 
is a groove continued mto the urrno-gen1tal smus i and on either side of 1t 
an• prominent fol els of skin, h l, which we may call lcibio-scrotal folds. 

~\.very little later, in tho course of the tenth week, the septum between 
the urioo-genitnl sinus and the rectum grows downwards so as to rea~h _the 
surface. \Ve now have no longer a cloaca, but two perfectly d1strnct 
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apertures (Fig-. 42
1 

a and e), whereof the anterior is the urino-genital and 

th~u1~0~~e~;~: ~~~~:~~~changes are the same in all embryos, but about the 
end of the tenth week external sexool differences become apparent. In 
female embryos (Fig. 43) the con ical eminence remains small, and bec~m~ 
the clitoris; the folds of skin su rrounding it become the monR venens ID 

Fw_ tl. 

t;,TUl'<AL (;f;Nl'L\1.1.\ OY \ llrJ1A' E\IDRH> 01' 

J\.BOIT TUE NlNl'll \IFEI\ (From KOJ.T.lfH~ll. Q.flflr 
En,rn) xz. 

FJG.12. 
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Exnu,11. Ur,rrnu uf" ll L'i\S f:)1un1·0 or 
AUOlT1"11 1: T1:s111 \1 1'.f'.K. (From J{ i.:iLMKt:ll, aft~r 

l:('Kt:ll) 2 

a. Anu~. e. Cliwro-pcnis. /. Urino-genital 
a1icrtur('_ Id. Labio-~1-rotal folds. •· Cocc~·geal 

front and the labia majom at the sides, while the smaller folds bounding the 
urino-genital orifice become the labi<t minora or nymplu:i; the urino-genital 
canal shortens considerably 1 so as to bring the aperture of the urethra very 
close to the surface. 

In male embryos (Fig. 44) the conical eminence elongates and becomes the 
p enis, the groove on its posterior surface closing to form the canal of the penis 

L'C1'EHSAL l<tc,ll IU.\ n1· lil''I '-' 1':~11!1lH'~ 'foll\ .11111~ TllE 1-'."D 01- 1111: Tll l llD 'IVl<l 11 , 

(FromKOJ.LJl\t:R,aft..rEno:n.) 

or penial urethra; the folds of skin similarly unite together in the middle 
line behind the penis and so form the scrotum. 

The above changes are usually effected , and the organs rueutioned defi
nitely establ ished by the end of the third month, but the processes may be 
delayed t11l later. 

Concern~ng the esse~ tial organs of reproduction and their ducts there is 
y_et s~metlung to be sa1d . The ova~y .and testis_ are at first absolutely indis
tmgu1sha?J~ fro.m one another, and 1t 1s not until about the eighth week that 
characteri~t1c differences appear b~tween them. In both sexes there is a. very 
clos~ relat.10n between the ess~nt1a~ reprod uctive organs and the Wolffian 
bodies, wluch latter, as was n.ot1ced Ill the chapter on the ovary, send off out-
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growths from their Mal pighian bodies, forming the so-called 11 tubuliferous 
tissue," which lies very close beneath the germinal epithelium. 

In the female the "tubul iferous tissue" gradually gets separated by con· 
nective tissue from the germinal epithelium; the 'Volffian body shrinks 
considerably, and becomes converted into the parovarimn or epoophoron, 
called also the organ of Rosenruci\Jer (vide Fig. 12). The Wolffian duct is 
usually only recognizable in its upper portion, where it forms part of the 
parovarium i in ruminants, and sometimes in woman, its middle and lower 
portions p{rsist as the d1wt of Gaertner, running in the broad ligament to the 
uterus. The .Mlillerian ducts become in their upper portions the Fallopian tubes, and in their lower portions unite to form the uterus and vagina. The 
fusion of the two ducts proceeds from below upwards, and, if it fail to extend 
as hlgh ns usual, may give rise to a double uterus, or even double vagina. as well. 

In the male the "tubuliferous tissue" becomes directly continuous with 
the seminal canals of the testis, forming by so doing the efferent canals for 
the passage of the spermatozoa tn the exterior, the 'Volffian body and duct 
becoming converted into the epididymis and vas deferens respectively. 

The .Miillerian ducts in the male are of no physiological importance; their 
lower united portions form the vesicula vrostatica or utuus niu~culimts; the 
middle portions usually disappear, and the uppn parts may either disappear 
or else persist in the neighborhood of the epididymis, and give r ise to the 41 hydatids of Morgagui." 

'fBE Ln•os.-The lungs make their first appearance as a hollow median diverticulum of the ventral wall of the cesophagus,just behind the gill clefts; 
the diverticulum consisting of an outer thicker wall of mesoblast, and an 
inner thinner lining of hypoblast, continuous with that of the alimentary 
canal. 

The diverticulum very soon gives off two lateral outgrowths from its blind 
end, and so becomes bifid. Its condition at the end of the fourth week is well shown in Fig. 33. Later on, the mesoblast thickens considerably, and 
becomes riddled by a number of tubular outgrowths of the hypoblastic lining. 
These outgrowths become ult imately the bronchi, while their blind ends 
dilate to form the nir-cells, which lie at first close to the surface and so give 
it a granular or tubercular appearance. 

The original open ing of the diverticulum into the resophngus becomes 
modified to form the glottis, while the median portion of the diverticulum 
lengthens and becomes the trachea. 

F ourth Month.-At the end of the fourth month the fcetus measures from 
16 to 20 cm. in length, and weighs from 230 to 260 gnns. The skin is of 
~/~~~ ~~~d: :~3 ~ssl'i~~~hd~~,'.~e~ntl~~~e~~~~~:~~ 0~1~~:t ~~~~t.ishTlh~i~sy:i,~~~~ 
trils, and mouth are all closed . The chin, which has hitherto been very 
iaconspicuous begins to become prominent. The legs nnd arms are of about 
equal length. ' ThP external sexual cha_rncters ar~ usually 'yell mark~d . T.he anus is open, and the duodeaum contams meco01um of a light gray1sh-wh1te 
color. The umbilicus, or point of' origin of the umbilical cord, is low down, 
close to the pubes. In the skull the bones arc still far from meeting one 
another. so that the sutures and fontanelles are very wide. The muscles are 
more fu lly developed, and may give rise to distinct movements of the footus. 
In abortions at this period the fcetus may live for some hours. 

F ifth Month.-Lengtb of body, 20 to 27 cm. ; weight, 250 to 350 grin. 
From this time onwards, according to Casper, the length of the fcetus affords 
a ready and easily remembered menus of determining roughly its age; f?r 
from the fifth ruoutb to the end of pregnancy the length of the body IIl 
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inches is approximately double the number of Junar months th.e frotus has 
lived. Thus, at the fifth month the length is 10 inches, at the s.1x~h month 
12 itJches, and so on. The weight is subject to far greater :ian.attons than 
the length, an<l consequently affords a for less trustworthy cr1t~rion of age. 

The skin is more consistent than before, and presents on its surfa?e at 
certain places smal l patches of sebaceous matter. Hairs are more extensively 
developed, but are still devoid of any distin ct color. The l eg~ ~re n?w longer 
than the arms and the nails are well formed. The umb1hcus is further 
forward than ~t the preceding month, and is now some distnnce'\tbove the 
pubes. 
- The head is still very large in proportion to the other parts. T~e he~rt, 
liver, and kidneys are also disproportionately large . . The s~all rntestrne 
contains meconium, which is now, owing to the secretion of bile, of a pale 
greenish-yellow color. The gall-bladder is distinct. . 

Ossification has commencPd in the pubes and in the os calc1s. 
Sixth Month.-The length, according to Cazeaux, varies from 28 to 32 cm . ; 

the average length , according to Casper's calculation, is 12 inches, or 30 cm . 
The weight is much more variable; its average amount is stated by Cnzeaux 
to be half a kilogramme. 

The skin is of a dirty reddish color and much wrinkled. It is covered, 
at any rate in the axillre and groins, with a sebaceous deposit. The hairs 
are more strongly developed and of a darker color than before. Both eye
lashes and eyebrows have commenced. to appear. 

A complete pupillary membrane is common ly said to be present; but there 
seems to be some doubt on this point, and according to Velpeau and Cazeaux 
a large pupillary aperture is already present in the iris. Indeed, Velpeau 
contends that no pupillary membrane is ever present in the human embryo. 

The umbilicus is still further forward than before. The meconium is much 
darker and more viscous than before. The testes of the male have not yet 
descended into the scrotum, but are found within the abdominal cavity, lying 
on the psoas muscles and immediately below tbe kidneys. 

The sternum is well developed and has com menced to ossify. The nails 
reach to the ends of the fingers, and extend about a quarter of the way round 
them. 

Seventh Month.-At the end of the seventh month the fretus ha• a length 
of from 32 to 36 cm., and weighs on an average about 1 kilo. 

The skin is still of a dirty reddish color, but is not so dark as it has 
hitherto been. There is an increased deposit of fat in the cellular tissue, 
causing the body to appear more plump and round. The hairs are plentiful 
and about a quarter of an in ch (6 rum.) in length . 

The several bones forming the roof of' the skull become strongly convex, 
the central portion of each, whence ossification starts, forming a very evident 
prominence. The eyelids, which have been closed since reaching their full 
size in the fourth month 1 now open . 

The. whole, of tl~e la~·ge ~ntestine is filled w_itb a dark olive·green viscous 
mecomum. Th~ liver is still very large relatively to the whole body, and is 
of a deep browmsh-red color. 

The testes have, as a rule, descended as far as the inguinal ring and may 
even have entered the inguinal canal. ' 

~he end ~f the seventh month is of. interest as being perhaps the earliest 
per1?d at which the f~tus.can be bo:n with any reasonable chance of surviving. 

Eighth Month.-Durrng the eighth month the increase in bulk is far 
more marked than that in length . At the end of the month the fretus 
measures .fr~m 40 to ~5 cm. in length, and weighs as much as 2 to 2! kilos. 

The skm is of a brighter flesh color than before, and is covered all over 
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with the sebaceous deposit known as" vernix caseosa." This substance, which 
usually make:; its first appearance about the middle of gestation, was formerly 
considered to be a deposit formed from the liquor amnii, but appears rather 
to consist of matter formed by the cutaneous glands of the fcetus, mixed with 
dead epithelium cells. It varies much in quantity in different rases, and is 
always more abundant in certain situations, notably the head, axillre, and 
groins. 

The chin is now far more prominent than before, the lower jaw equalling 
the upper in length. The pupillary membranes, if ever present, are at any 
rate absent now. One of the testes, usually the left one, has passed through 
the inguinal canal into the scrotum, while the other one is still in the canal 
as a rule. There is no ossification in the lower epiphysis of the femur. 

Ninth Month.-At the full time the footus is 50 to 60 cm. long, and weighs 
on the average 3 to 3~ kilos. 

The skin is paler than before. The cellular tissue is filled with fat, giving 
roundness and firmness to the body and limbs. The hair is thick, long, fairly 
abundant as a rule on the head, while the down has begun to disappear from 
the body. 

Tbe umbilicus, formerly supposed to mark the exact middle of the body 
at full time, is stated by Cazeaux, on the authority of i\Ioreau and Ollivier, 
to be on the average as much as 23 mm. below the middle point. 

Both testes are as a rule in the scrotum, which has now a corrugated surface. 
Ossification has commenced in the centre of the cartilage at the lower end 

of the femur. This is the first epiphyseal ossification to appear in the body, 
and is the only one present at the end of the ninth month. Its presence 
appears to be very constant at this period, and it ha.s therefore received 
much attention as a ready and apparently reliable test of a footus having 
reached its full time. 
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The Footal Membranes.-The youngest stage in the development of the 
human ov um that has yet been found in the uterus is, as we have seen, 
that described by Reichert, and figured on pag~ 82. T~1is ovun:i 1 estimated 
to be thirteen days old, was al ready completely mvested m n. deci~'l.W reflexa. 
Its outer wall was described by Reichert as consisting of a smgle Jayer 
of epithelial cells, a description accepted also by Hi~ i but we ha_ve seen 
above that there is hardly any doubt that the wall is not of so s imple a. 
structure, but that immediately under the epithelial layer there is an inner 
vascular laye r. As the vessels in this layer can be traced at a rather later 
stage into continuity with the umbilical vessels of the fC:etus, there is little 
room for doubt that this inner vascular layer is really the allantois, devel
oped very early relatively to the other organs, and in a very unusual manner. 

The Chorion.-Such being the case, we may speak of the outer wall of 
Reichert's ovum as a chorion. A typical chorion, as we have seen in Chapter 
III., consists of three originally separate and distinct membranes fused to
gether to form a single one-(1) on the outside the vitelline membrane, or 
zona pellucida; (2) within this the subzonal membrane, or false amnion; 
(3) within this again, the allantois. In the chorion of the early human 
ovum the zona pellucida does not appear to be recognizable ; the epithelial 
layer may possibly be in part the equivalent of the subzonal membrane; 
while the inner vascular layer is almost certainly the allantois. 

R eichert's ovum is surrounded by a broad marginal zone of villi, the 
centres of the two flattened surfaces forming bare patches. A short time 
later, towards the end of the third week , the villi extend so as completely to 
surround the ovum; they consist at first merely of epithelial cells derived 
from the outer layer of the chorion ; but in the course of the fourth week, 
according to Coste, outgrowths from the vascular layer of the chorion enter 
the villi, each of which now consisti; of an external epithelial covering and a 
central connective tissue vascu lar core, the vessels of which a re continuous 
with the umbilical vessels of the embryo. 

From the fo urth week up to the end of the second month, the chorion 
grows rapidly; the vill i also increase very greatly, both in number and in 
size; they give off numerous branches which embed themselves in the 
decidua and end in free thread-like or frequently clavate processes, the 
so-called "roots." As in their first appearance, so also during the later 
stages of their growth, the epithelial layer is always in advance of the con
nective tissue core, the villi presenting lateral processes or knobs caused by 
local thickenings of the epithelium, in to which, later on, the vascular tissue 
penetrates. 

In the course of the third month, those villi which are in connection with 
the decidtta reficxa begin to shrink, the blood vessels of the part of the chorion 
froi:i which tbe.Y ~pring undergoing at .the same .time a. gradual diminution 
m size. The vilh that are embedded 10 the decidtta serotina on the other 
hand , increase greatly in size and complexity, a.nd ultimatcl).. for m, as we 
shall se~, the frotal part.o~ th~ placenta (cf. the diagrammatic fi gure 45). 

In this way we get a d1strnct100 established between the cho1·iMi frondosum, 



THE CHOHION. 105 

opposite the decirlua serotina, which is very vascular, and beset with closely 
placed and richly branched villi; and the chorion lrei•e

1 
opposite the rlecidua 

refle.ra, whic~ is a thin transparent membrane with no bloodve~sels, and 
connected with the refie.ra by scattered, slightly branched, incon.spicuou 
villi. 

Up to the end of the thirrl molllh the villi can be readily withdrawn from 

ll111,Rnl't1111 ~r011"' cir 1111. lh '1"' 1·n·n1 '• \\1111 nnuno" 'Ill, ,Uo\\1'G ltl.I \II"'~ ut 1·1 \< r,1.1, l'TC. 
(l'rum(,l1.11.,,·,...i1wl-1"!f·} 

the crypts of the decidua in which they are lodged, and the footal and 
maternal structures separated from one another; but after the placenta is 
once established, the conuecti<m betweeu fcetal am! maternal elements becomes 
so intimate that complete separation is no longer practicable. 
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The Amnion.-The amnion, like the allantois, appears .to .develop in .the 
humau species in a somewhat aberraut manner, though it is very po_ssib_le 

:~·~~<l!h~r i~'r::r~i·g·~~·~~tii~ k~:~,'~e ~f"?t~ ~~;1~."s::lie:r~~~ ~r;:~<l~"be;: 
ex'f11~~n~~u~n ~~euF::c~~i~~g ,~!~~;e~.lone we are now concerned, completely 
covers the dorsal su;face of the embryo ns earl)_' as the fo_urteenth <:fay (~j. 
Fig. 27 ). Its condition at the middle of the tlmd week is shown rn Fig. 
29, where it is seen to be some distance away from the embry?. At ~he end 
of the fourth week, as at the corresponding stage of the r~bb1t or cluck, the 
amnion (Figs. 31 and 32) invests the embryo very_closely 111deed. 

During the second month the amnion grows rapidly, so as to leave a la~ge 
space (the amnionic cavity) between itself and the embryo, a space occupied 
by the liquor connii. The amnion, by its further gro\~th, forms a ~heath to 
the umbilical cord, and comes in very close contact w1.th the chor10n, from 
which it is usually separated by a small quantity of fluid, or else by a gelat
inous membrana inlermedia. 

LIQUOR Al\INII.-The liquo1· amnii, whirh occupies the space between the 
amnion and the embryo, varies much in quantity at different periods of 
gestation. It is apparently most abundant about the fifth or sixth mouth. 
Its actual quantity varies also so much in different cases that it is difficult 
to fix its normal amount. 'Vheu in excess-i. e., more than about H litre
it constitutes the affection known as hydrops mnnii. 

The liquor mnnii contains urea, especially during the later months of ges· 
• ta.tion. It was formerly regarded as a nutritive fluid, but the researches of 
Gusserow point strongly in favor of its being really excretory. Gusserow 
considers that in the early stages of development it is simply a transudation 
from the fcetal vessels, but that later on it receives directly the urine dis
charged by the footus. 

The yolk-sac persists throughout the whole per iod of gestation; in the 
fourth and fifth mouths it is a roundish, wh ite body from 7 to 11 mm. in 
diameter, lying between the amninn and the chorion, and usually close to 
the edge of the placenta (cf. F ig. 45). It is connected by a long, slender 
stalk wiLh the umbilicus of the fcetus, the stalk being-together with the 
allantoic stalk-invested by the sheath formed by the amnion. 

At the end of gestation the yolk-sac is still present in the same situation 
close tu the edge of the placenta; it is rather smaller than before, measuring 
from 4 to 7 mm., and very commonly adheres closely to the amnion. 

va;~e ci~~i~~)~ 0c°[~·Th~h:n~~t~;~c~:af~ .. ~vi~~1 ~~~n~.~~:~1~r ti:ee ~~1~i,riicna1 
arteries and veins; (2) the yolk-stalk, and (3) the common investment formed 
round these two by the amnion. Its main, if not indeed its sole, function 
is to convey the umbilical vessels to the placenta, and so maintain the vas
cular connection between fretus and placenta. 

About the middle of gestation it is usually from 13 to 21 cm . long, and 
from 9 to 11 mm. thick. At the time of birth its average length is from 48 
to 60 cm., and its thickness 11 to 13 mm.; but it is liable to very great 
in<lividu~l variations. It may be as short as 12 cm., or, on the other hand, 
may atta111 a length of 167 cm. 

thi;~~~i~~~dg,i~v~11i~}~5~oi!:a;!~~!Ya~~:;ej1~P~~~~~f1~ 1~/tU~!f~:cno~Jh,~o~~l18eh~! 
been the subject of' much discussion. If examined more closely it is f~und 
that all the constituents of the cord are not twisted to the same ~xtent · the 
spirals described by the umbilical arteries are always far more num~rous 
and closer together than those of the whole cord, or of the veins round which 
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they appear to twist. From this it would appear that the twisting is due to 
a peculiar spiral growth of the umbilical arteries, which involves, though to 
a. less ex~ent, the other constituents of the cord, and which may be compared 
to the spiral growth of the tendrils of plants. The umbilical arteries may 
describe as many as thirty or forty complete turns in passing from the fcetus 
to the placenta. 

As the spiral growth does involve the whole cord, and this cord is fixed 
at the placental end, it is clear that, as the cord twists, the embryo at its 
free end must rotate in the liquor amnii. 

The cord may become twisted round the neck of the tretus, and may even 
be tied into knots; these knots must be produced by the cord, at an early 
stage of development, becoming thrown into a loop, and the embryo then 
floating through the loop. 

STRUCTUHE 01,.. •rm~ UMBILICAL CoRD.-If the cord be examined more 
closely it will he found to consist of the follow ing structures (cf. Fig. -15): 

1. The sheath formed round it by the amnion. This invests it very closely, 
except at its insertion into the placenta. 

2. The two umbilical arteries; these are quite distinct from one another 
along the greater part of the length of the cord, but just before reaching 
the placenta are almost invariably connected together by an anastomotic 
branch . 

3. The umbilical vein ; this has thinner walls than the arteries, and has 
also, according to KOlliker, rudimentary valvt>s. There are at first two 
umbilical veins, but the right one is from the first smaller than the left, and 
usually disappears completely during development. 

4. The epithelial lining of the allantoic cavity. During the first and 
second months the allantoic stalk is hollow, its cavity extending from the 
cloaca of the f<.ctus along the whole length of the cord as far as the wall of 
the uterus. Later on, the cavity in the cord itself becomes constricted or 
altogether obliterated i traces of it are, however, frequently found nt birth 
in the form of an nxial cellular rod, of greater or less extent. 

J. The yolk-stalk and its vessels, the vitelline arteries and veins. These 
usually disappear during development, and are very seldom to be distin
guished in the cord at full time. The yolk-stalk at first lies in a groove in 
the allantoic stalk, but soon becomt>s completely surrounded by this latter, 
and then ceases to be distioguishable. 

6. The 'Vhartonian jelly; this forms the matrix of the cord in which are 
embedded the various structures named above; it consists of connective 
tissue of two kinds: (a) a firmer portion forming a thin superficial layer, a 
sheath round the vessels, and a central rod (or investment of the allantoic 
cavity, if this be persistent) ; and (b) a network of fine 6bres, the meshes of 
which are occupied by a. gelatinous substance which makes up the rest of the 
cord, and is traversed according to some authoritie::s by a system of canals. 

7. 'Gp till the end of the third month the end of the cord next the embryo 
contains, as already noticed, a loop of the intestine, but after this date the 
alirnentar.v canal lies as a rule entirely within the body of the fcctus. 
(Occasionally at birth this persists, forming a hernia tbe size of an egg.-R B.) 

:-;TRENOTrr OF TUE UJ.IBILICA..L Conn.-Experiments tv determine the 
resisting power of the cord by attaching weights to one en<l, show that it 
will bear n weight of from five to ten kilos. or more before breaking. Clinical 
observations show that in precipitate births in the upright or sitting posture 
the cord sometimes breaks under the weight of the child, which ranges from 
three to five and a half kilos. or more. The weakest point seems to be at 
the root near the placental insertion. It commonly gives way at this point, 
when the cord is pulled upon to remove the placenta. 
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The Maternal Membranes.-Theearliest stages in the for1:.iatio!1 of t~e 
uterine decidua appear to be, so far as tbey are known to us, 1de.nt1~al with 
those by which the catamenial decidua is formed. The_y consist tn both 
cases of increased vascularity of the uterus, accomp~n1e~ by structu.ral 
changes in its lining membrane, changes consisting esseutrnlly 10 the formation 
of a new vascular membrnne-the decidua-eitber by hypertrophy of _the 
previously existing mucous membrane or by a process of: new format10n, 
accompanied by enlargement and modification of tl~e uterme ~]ands .. Up 
to a certain point the formation of the catameuial dec1dua a~d. of the dec1dua 
of pregnancy appears thus to be identical, and. the sole difference .betw~en 
the two is that in the former the processes bavmg renchecl a certam p01~t 
stop, and then become retrogressi\'e, the decidua being broken up and ~1s
charged toCTether with a certain amount of blood as the menstrual flu1cl; 
while, on tl~c other hand, in the case of' the decidua of pregnancy, develop
ment after reaching the point mentioned does not stop but continues to be 
progressive. . 

The difference between the two courses appears to depend solely on impreg
nation having occurred in the latter, but not in the former case, so that the 
catamenial deci<lua may be viewed as a preparation on the part of the uterus 
for an ovum which never reaches it, the decidua after waiting a certain time 
becoming broken up and discharged. u: however, iwpregnation is effected 
and a fertilized ovum reaches the uterus, a new stimulus is set up and the 
developmental processes instead of stopping go on to further stages, and so 
give rise to the decidua of pregnancy. 

DEt::IDUA VERA.-The changes in the mucous membrane of the uterus 
during pregnancy are of great extent and importance. Before the fertilized 
ovum reaches the uterus a special vascular membrane bas been formed, 
lining the whole of its cavity. This membrane after reaching a certain stage 
of development stops, and if no fertilized ovum enters the uterus, after a 
time breaks up and is d ischarged with the menstrual flow, and possibly is 
partly absorbed by the uterine vessels. If, however, a fertilized ovum enters 
the uterus the membrane continues to undergo progressive development 
and becomes the decidua vera of pregnancy. 

The decidiia vera forms a complete, and at first uniform lining to the 
uterus; it does not cover the orifices of the Fallopian tubes, which remain 
open throughout the greater part or whole of pregnancy; neither does it 
extend into the cervix uteri, but stops abruptly at the os internum. It attains 
its greatest development in the early part of the third month, at which time 
it has a total thickness of from 4 to 7 mm. It consists, according to K6l
l1ker, of au amorphous grou nd-substance in which are embedded round and 
fusiform cells in great numbers. Certain large spherical cells, 0.03 to 0.04 
mm. in diameter with sharply defined outl ines and conspicuous nuclei and 
nucleoli, have been named decidual cell.! by Hassall, R. Barnes, and K6l
lik~r, and aprear t? be very constant and characteristic elements, though 
their exact nature is not known. At the free surface of the decidua there 
is no longer ~ c.iliated . epit~1elium present, and .it is, indeed, very doubtful 
whether any d1stmct epithelial layer can be described. The whole thickness 
of the decidua is traversed by very numerous bloodvessels with distinct 
~valls; and is. also perforated through and through by .a large number of 
Irregularly twisted tubular channels. These channels, wl11ch are so numerous 
as to give the whole decidua a sieve-like appearance, have no distinct walls 
of their own, and in the great majority of cases not even an epithelial lining, 
but appear to be merely channels hollow~d ou~ in the decidua. They open, 
as a rule, on the free surface of the demdua mto the uterus while deeper 
ends are continuous with the mouths of the utricular glands. 

1 

The musculo-
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glandular layer of the uterus in which these glands are embedded, and 
which lies immediately beneath and supports the decidun, is very much 
swollen; the blood vessels are greatly increased in number, and the glands 
themselves have undergone very great en largement, both in length and in 
width, and are now twisted and contorted in a very irregular manner; they 
still retain their lining epithelium, at any rate at and near their blind ends. 

The mode of formation of the decidua vera has been the subject of much 
discussion and is not yet satisfactorily known. It was formerly considered 
to be a coagulated exudiltion from the uterine mucous membrane, but his
tological examination has long since refuted this view. It is uow commonly 
regarded as the modified and hypertrophied mucous membrane, and the 
irregular tubular channels are considered to be the peripheral portions of 
the utricular glands which have lost their epithelial lining, and become 
i rregularly dilated by pressure of their fluid contents after their mouths 
have become plugged up. 

Ercolani, who has recently investigated the question with great care, has 
been led to a somewhat different view. Ile points out that the ulerus caa
uot, strictly speakiag, be said to have a mucous membrane at all, as th is 
<)Il ly consisls of an epithelial layer resting on an exceedingly thin basement 
merubraoe inseparably connected with the underlying musculo-glandular 
stratum. Ile holds that the decidua is an entirely new formation, which 
replaces the uterine epithelium, and which consists at first of a mass of 
spherical cells, probably of epithel ial origin, into which bloodvessels pene
trate from a very early period, and which subsequently undergoes further 
histological differentiation. The tubular channels which give the charac
teristic cribriform structure to the decidua, he regards as being formed over 
the mouths of the utricular ghmds, and kept open by the continual dis
rharge of the secretion from the glands into the uterus. He therefore 
explains the absence of an epithelial lining to these channels :i.s due, not to 
the disappearance from pre~sure or otherwise of the epithelium that once 
was here, but to the simple fact that such an epithelial lining is never formed 
in the channels at any time. 

Ercolani's views appear to be more satisfactory than the older 011es1 though 
further investigation is necessary before they can be regarded as established. 

The decidua, as we have said, lines the whole of the uterus, and is 
at first of uniform structure all the way round, so that any part of it with 
which the fertilized ovum happens to come in contact on entering the uterus 
is capable of giving r ise to a placenta. After the ovum bas once attached 
itself, the part to which it adheres is called decid·ua serolina, and the name 
decidua i·era is retained for the remainder of the decidual membrane. This 
latter, which has apparently no further function to fulfil, continues growing 
up to about the middle of the third month 1 at which time it is from 4 to 7 mm. 
th ick. Its vessels then begin gradually to shrink, and the whole ]ayer 
to undergo retrogressive changes. By the end of the fourth month it is only 
1 to 3 mm . thick, and according to Ercolani has already become separated 
over the greater part of its extent from the wall of the uterus, which 
has again acquired, in great part, its normal epithelial lining, which probably 
grows over it beneath the decidua from the epithelial liaing of the mouths of 
the glands. According to other writers, who, however, do not appear to have 
investigated the question with so much care as Ercolani, the separation of 
the decidua vera from the wall of the uterus does not occur until very nearly 
the close of pregnancy. 

The fact that the decidua vera Jin iug the greater part of the uterus takes 
no direct share in the nutrition of the embryo, and after attaining a certain 
development first stops and then retrogrades, helps to render intelligible, 
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especially when taken in conjunction with the further fac_t of tl~e intini :ne 
rdation between the deciclua of pregnancy nnd the catamelllal dec1dua, thO!se 
not very uncommon cases in which menstruation occurs at ~east ~me~ after 
conception has occurred; and also those much rarer cases 111 which tt has 
been stated to recur regularly throughout the greater part or even the whole 

of pregnancy. 
DECIDUA REFL"EXJ..-The youngest ovum yet found within the human 

uterus, that described by Reichert, was already invested by a fully ~armed 

~~c~d::la ~·~~f~; "~~ r~~wc~~~1~r~~n11'~~~ d1i~~~a~~~~~~a~~~~l. my~~:~~
0fo:~e~·~; 

suppose<l the rejfe.ra was formed~by the ovum on entering the uterus, pushing 
before it, and so becoming covered by an "exudation-membrane"-tbe 
dccidua vem-that was already present lining the uterus. 'Ve have, however, 
already seen that this view cannot be correct; for the decidua i~ not an 
exu<lation-memhrane, neither does it cover the ori6ces of the Fallopian tubes. 

Though the actual formation of the dccidua rejlexa has not been seen, yet 
it is almost certain that the view advanced by Sharpey is correct-i. e., tbat 
after the ovum has attached itself to the decidua lining the uterus, the 
rejl.e:i;a is formed by active growth of the deci<lua round the ovum so as to 
encapsule it; the object of its formation being partly to maintain the ovum 
in contact with the surface of the uterus, and partly, perhaps maiuly1 

to provide an iu<.:reased extent of vascular surface from whi ch the embryonic 
villi can draw nutriment. 

The structure of the decidac1, 1·ejle.rn is the same as that of the decidtt((, vera. 
It has the same cribriform character, and is in its early stages exceedingly 
vascular 1 the vessels converging from its margin to a small patch of a some
what cicatricial appearance on its most prominent part, which probably 
indicates the point of meeting and fusion of the folds by which the 1·ejle.ra 
is formed. 

The n:fle.rn at first plays a very important part in the nutrition of the 
embryo, as the villi of the chorion are inserted into crypt-like depressions in 
its inner surface, and so obtain nutriment from it:s \'essels (Fig. 46). 

After the second month, however1 when the placenta is gradually increas
ing in importnnce, the villi implanted in the tejle.m begin to shrink. The 
Vt'ssels of the rejle.ta at the same time diminish in size, and by the fifth or 
sixth mouth have completely disappeared. 

As the ovum increases !n size, the r~fle£a nece::i:-::arily grows with it: and 
si nce this growth is at first more rapid than Lhat of the uterus itself1 the 
decidm1 rejlexa will ultimately come in contact with the decid11a tiera, and so 
completely obliterate the cavity of the uterus (rf Fig ... J.G). This usually 
occur:s about t~e sixth month, .and the two layers, vem and rcfle.m, as a rule 
no~ only come JO con~act but f~se mo_re or less completely together, forming 
a smgle membrane ot a yellow1sh-wh1te color, from ~· to 1 mm . in thickness, 
and. ust1itlly spc.ngy on its outer side corresponding to the dccidtta vera, and 
fibnllor on the mner or 1·e/lf'.frt surface. 

Before the dccidun rejie.i·11 meets and coalesces with the decidtm rem
1 

there 
i ~ a :;.pace between them:-the dccicl111~l cai·~ty. Up to the second

1 
and pos

s1~>ly Ill so~1e cases the th.ml month, tlrn; cav1t.y opens below into the cavity 
of the cervix, and above mto one or both of the Fallopian tubes. This con· 
<lit.ion is the ba~is ~fa theory of superfootation, since there is thus preserved 
a free commuo1cat1on between the ovary and the vagina for the concourse 
of ova and spermatozoa. 

J?r-crnl!A Sm;WTINA.~The detidua serotina. is_ simply that part of the 
decidtm with wh1~h t~1e nnpregnate~ ovu~n comes m co~tact on entering the 
uterus, and to which 1t adheres. It is at first, therefore, identical in structure 
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with the decidua t'em,, of which it ls, indeed, part. After the ovum has 
entered the plexus and fixed itself, thus marking out the site of the future 
placenta, a distinction is soon established between the detidua serotina and 
the decidua i 1era1 owing to the chorionic villi of the ovum being received 
into depre.::sions in the former; but it is not until near the end of the second 

Fm. 46 
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month that nny marked difference is established between the decidtGCt, seroUna 
and the deciclua •·efle.i-a. About this time (ef. Fig. 45) the villi opposite the 
serotina become larger and more complicatecl, and therefore the relations 
between the fcetal villi and the maternal tissues more intricate, and in this 
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way the placenta is formed i the rejle.ra, on the other hand, as w.e have just 
seen, begins to retrograde, and rapidly becomes of less and. less unportauce. 

It appears to be to a great extent a matter of ch_anc~ with what part of 
the uterus the ovum will come in contact on entcrmg 1t, and therefo.re _at 
what part of the uterus the placenta will be formed.1 In the great maJor.1ty 
of cases it is in the neighborhood of the funclu s, usuall_y rather to one s.1de 
of the median line, so as very often to close up the opemng o_f one Fallopian 
tube, and more frequently on the posterior thau the anterior ~urface_.. It 
may, however, be situated in almost any part of the ute~us; ~nd its pos1t1on, 
as we shall see hereafter, may be a point of much pracucal importance. 

The Placenta.-From what has been sai<l above, it is clear that the pla
centa consists of two fundamentally distinct elements-i. e., (1) the footal 
portion, formed by the chorionic villi with their cootain~d bloodve_ssels; an? 
(2) the maternal portion, consistiug of the vascular decultta serotma. It is 
of extreme importance to realize fully this double nature of the pl~centa, 
and further to remember that each portion, fcctal and maternal, has its own 
system of blood vessels; the vessels of the footal villi being continuous through 
the vessels of the umbilical cord with those of the fi:etus, and the vessels of 
the decidua serotina being continuous with the general .vascular system of the 
mother. Further, that, however intricately and inseparably connected 
together the two portions of the placenta may be, yet that the two systems 
of bloodvessels, fcctal and maternal, always remain perfectly distinct from 
one another. At no part of the placenta do the fcctal and maternal bloods 
directly mix. 

Up till the middle of the second month the connection between the fretal 
and maternal structures is a very loose one ind~d. the footal villi being 
merely implanted in crypts in the maternal decidtta1 from which they can 
without any difficulty be withdrawn. About the end of the second month 
the fcctal villi begin to enlarge; they give off lateral branches, which again 
subdivide and so form arborescent tufts, which, owing to their complicated 
ramifications, can now no longer be pulled away without rupture from the 
maternal tissue into which they are inserted. At the same time, the capil
laries of the maternal tissues-the decidua scrotina.-begin to dilate so as to 
form large thin-walled loops. The utricular glands persist in a greatly 
modified form in the deeper musculo-glanduln.r layer of the serotina; but 
the irregular channels by which they discharge on to the surface, and to 
which the cribriform character of the vera. and re.fie.ta are due, though present 
in the early stages of the serolina. soon become inconspicuous. 

The above changes go further and further; the footal villi with their con
taill:ed c~pillary vessels form tufts ofincreasing_complexity; and the maternal 
cap1llaries, which have already undergone considerable expansion, now dilate 
enormously, so as to b~come C?nverted into large irregular lacunre or sinuses 
( the cavern_ous ~ktas1s of V1;chow ),_ the walls of which consist of a single 
layer of ep1thehal cells, outside which are the "decidual cells" of the 
scrotina.. 

The villi and lacunm soon come in contact with one another, and by their 
forth.er growth the lacunre completely surround the villi, while the latter, 
pushmg the walls of the l~cunre before them, project into their cavities and 
so become bathed on all sides by the maternal blood. 

The vessels in the fcetal villi, which retain their capillary size, are at first 
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separated from the blood in the maternal lacunre into which they project by 
(1) the epithelial investment of the villi themselves, which, it will be remem
bered, is derived from the epiblast of the blastodermic vesicle, and (2) the 
wall of the Jacunre, which consists of a very thin outer stratum of decidual 
cells, and an inner layer of epithelium-the original lining of the capillaries 
from which the lacun ro have been formed by expansion . The epithelial 
investment of the villi soon atrophies and disappears, so that the f~tal capil
laries are separated from the maternal blood merely by the very thin wall 
of the lncunro, through which an exchange of gases and nutrient matter can 
rearlily be effected . 

'Ve shall now be able to understand the structure of the fully formed 
placenta. The placenta ut full time is a discoidal or cake-shaped body' of 
spongy consistency, measuring from 16 to 21 cm. in diameter and 3 to 4 cm. 
in th ickness. The mateJ'nal or attached surface is convex, and the free or 
footul surface sl ightly concave. Tbe blood is brought to the outer or maternal 

Fw. 47. 
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surface by a number of' arteries which, from their very tortuous course, 
receive the name of curling arteries: these subdivide and soon lose nil their 
coats except the endothelial lining an<l an ill-define<l outer wall of connective 
ti ~s u e . After a few branchings the arteries open, without fo rming capil
lnries, into the enormous sinuses or lacunre describrd above. 'Yheu two of 

~h::~b~~~~u~i~e~~~~~0!:Jhili~ ~~~~nb/e:;~f· t~e~~ s:1~i!8 tb~~'l~!Y~~!~ t~/~~~ 
titions arranged for the mo:st part vertically to the surface of the placen_ta, 
and dividinrr it up into a number of very irregular and unequal cells, which 
have been °compured by KO!liker to a honeycomb. The lacunoo open 
ultimately into veins which are chiefly placed, like the arteries, on the outer 
or maternal surface of the placenta; the largest veins run outwards to the 
edge of th e placenta, where they unite to form a marginal anastomotic ring. 

Concerning the 1i.rtal portion of the placenta the villi are found as 

1 \Vlwnce its name, ;;),aKoi-!:1 rr],aMfa•~· 

8 
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H£T.\l, S!Jll'.\('J;. (From 'J'.\l:'qf.R.) x 1 1. 

, \n111ivu Ub:sected off one ~i•lt> I<> ~h•m \•·. -..i~ 

This account is based mainly ou the resrnrches of Ercolani and Turner. 
The description given by KOlliker differs in some important points, which 
concern, however, not so much the actual anatomical disposition of the parts, 
as the interpretation to be placed on them. KO!liker regards the epithelial 
investment of the villi as belonging really to them and not to the lacunre.1 

He also considers that the lacunre are not dilated capillaries, but spaces that 
have primitively no connection with bloodves~ell', so that the blood in them 
must be viewed as extravascular. The difficulties in the way of accepting 
this view are very great, while the theory supported by Ercolani and Turner 
has the merit not only of greater simplicity, but also of being far more 
in accordance with what is known to occur in othe1· mammalia. 

In parturition the placenta separates, ns a rule, almost immediately after 
the birth of the child, and is discharged together with the decidure vera and 
re.fie.ta (usually iuseparably fused together) and the amnion . The line of 
separation of the plnceuta seems to he the same as that already described in 
the ca~e .of the deciduu t•era-i. e., the line marking the boundary between 
the origmal wall of the uterus and the newly formed decidual tissue. As 
this line will cut across the outer parts of the lacunre there will necessarily 
be considerable hemorrhage accompanying the separation . 

l Robert Barnes and lla~~a\l bnve described and illustrated this view: Barnes, 
11 Memoir on :Fatty Degeneration of the Plt1.centt1.,'' )led -Chir. '£rnns. 
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8eparation of the placenta is etlfcted, as a rule, by the great and rapid 
contraction of the uterus which follows the birth of the child, and the con
tinuation of this contraction after the placenta is removed is the main agent 
in checking and restraining the hemorrhage consequent on the removal. 

Robert Barnes1 after many measurements of placentas1 estimates that the 
average area of the plac nta, and consequently of the uterine surface to 
which it i:-: attached, is from 70 to 80 square inches, whilst the uterine area 
after the placenta is cast is reduced to 8 or 9 square inches. This enormous 
contraction explains not only the detachment, but the rupture of the utero
placental vessels and the closure of their mouths. 

The umbilical cord is usually inserted near the middle of the placenta; it 
may, however, be e.rccntric-i. e., some distance from the middle; marginal

1 

Fro.49. 
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the "battleclore-placenta ;" or even beyond the margin of the placenta, into 
a part of the chorion free from ,.iJli. The cord may divide into two parts, 
inserted Peparately into the placenta.1 

The placenta is also liable to modifications other than those of simple 
position in the uterus. Tll€ .. chief of the~e, none of which iH at all common, 
are: Placnita morginatu 1 in which the cltotion Jromlo.rnm, only occupies the 
middle of the placenta and leaves the marginal part bare: placenta succen
turfota, in which there is a subsidiary placenta more or less completely sepa
rated from the main one: plrtcenla chiph-.1·1 in which the placenta is in two 

l 1'he in~ertion of tht' <'Ord is probA.bly governed by i:ome c~>nditions depending upon 
the seill of nttiichincnt of the placenta to the utcru~. Thu~ it Im~ been observed that 

~:!i~.~ll~f 1~J:~::·;~~£~1:~·~~:i~:::~~~~7.~:~~~~l~:~~l~;~,':;,~.~:.~~l~~~~:~.~~
1

~;';1~~1:;:1~~ 
linbilit." to prolnri;ui:. of the cord in these and analogous cn~cs of low placental 11nplnnta
tion.-Lcvret, nobcrt Burnes. 
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completely separated halves, and the umbilical cord splits into two p~rt~, one 
going to each half i this form of placenta is normal .a!non!? the .maJOrlty of 
old.world apes: placenta tripartita, :.i very rare coud1t~ou, 1i;i wl~1c!1 tl~e ,Pia. 
centa consists of three parts; and placenta 11mltiloba, Ill which it is d1v1ded 
into a great number of completely separate parts, in extreme cases as many 

as tJ:e~~~!0r!~~t[~ses R. Barnes has seen the placenta diffused over the whole 
area of the uterus, except for a space of four or five square inches. ) 

The Fretal Circulation.-Tbe condition of the circulatory organs of the 
embryo at the end of the fourth week has already been described and figured 
(cf. Fig. 34). At this time the two auricles are only partially separated 
from one another and the same is the case with the ventricles. From the 
ventricular cavity' arises the bulbus arferiosus, from which are given off the 
five aortic arches on each side; of these the first and second arches have 
already in great part disappeared, their persistent portions forming the ling~al 
and external carotid arteries. The third, fourth, and fifth arches of each side 
are connected together above the pharynx into one trunk, and the trunks of 
the two sides uniting together form the dorsal aorta. Each third arch also 
gives off an anterior branch-the internal carotid; from between the fourth 
and fifth arches arise the subclavian arteries; and from the left fifth arch 
the pulmonary arteries. 

Iu the cou rse of development the interventricular septum, which appeared 
first at the lowermost part of the ventricular cavity, the future apex of the 
heart, gradually exten<ls upwnrd so as to separate the ventricles more and 
more completely from one another. At the same time a longitudinal septum 
appears in the bulb1UJ Ctrteriosus, commencing between the fourth and fifth 
arches and gradually growing downwards in a somewhat spiral manner fiO 

as to divide the bulbus into two tubes placed side by side, whereof one com
municates with the fifth pair of aortic arches alone, while the other is in 
connection with the first four pairs. This septum continues its downward 
growth until it meets with the upwardly growing interventricular septum , 
with which it fuses. 

In this way it comes to pass that the two ventricles are completely sepa
rated from oue another, and that while the left ventricle communicates with 
the first four arches, the right ventricle can only send its blood into the fifth 
pair of arches. 

At the same time certain changes are being effected in thi:J aortic arches 
themselves. These consist chiefly in the obliteration of certain portions of 
the primitive arches, and will be evident from an inspection of Fig. 50. By 
comparing these figures with one another and with Fig. 34 it will be seen 
that the chief changes which ha\•e occurred are the following: (1 ) the third 
arch has, on both sides, lost its connection with the aorta, and now merely 
forms tl~e int~rnal carotid artery; (2) the fourth right arch has also lost its 
connection with the don:;al aorta, and now merely forms the right subclavian 
artery, from which the vertebral artery arises as a branch; (:3) the fourth 
left arch has greatly increased in size and is directly continuous with the 
dorsal aorta; (4) the fifth right arch has disappeared completely; (5) the 
fifth left arch g1~es off both nght and left pulmonary arteries1 nnd is still 
connected by a wide vessel-the ductu.s arleriosus or dtwlus Botalli-with the 
dorsal aorta. 

Concerning the venous system, we have already seen that at the fourth 
week th~re are three large.veins opening into the right auricle, viz., ( 1 and 
2) the right and left supenor vence cav<.e or ductus Cin•ieri each of which is 
formed by the junction of a jugular vein from the head with a posterior 
cardinal vein from the Wolffian bodies and adjacent parts; and (3) the 
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inferior vena rflm, which is formed in this way (ef. Fig. 34); the umbilical 
vein, bringing back blood from the chorion, enters the liver of the embryo; 
as it does so1 it is joined by the portal vein 1 formed by the union of the 
me~enteric veins from the intestines with the vitelline veio from the yolk·sac. 
Part of the blood thus brought to the liver passes straight through it by the 
dttclu..<J i:eno.~us, while part is first taken through the capillaries of the lh•er 
and then falls again into the duclus i·e1wms close to its exit from the liver; 
this emerges from the liver as the hepatic vein, which joins :i. small vein 
from the po~terior extren1ities to form the inferior vena cava. 

FIG. 30. 
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By the time the placenta is fa irly established, the veins have undergone 
some further modification. A communicating branch becomes established 
between the left and right superior ca.ure, and by means of this branch, which 
becomes the left innominate vein, the blood of the left superior cava is taken 
to the right auricle through the right vena cava; the remain ing portion of 
the left superior cm .. •a becomes in great part obliterated, a portion of it per· 
sisting as the coronary sinus. The cardinal veins have disappeared; while 
the median yein, formed by the un ion of the two veins from the legs, which 
were nt tir::;t very small, rapidly increases in size and forms the lower part 
of the i·cm£ c1wu inferior of the adult. 

The cour~e of the circnlatirm in the fretus during the later months of preg
nancy is shown in the following figure 51 ·. Blood is brought to the right 
auricle_\ bv two ve~sels-(11) the right superior 'VCntt cava, Fig. 51, 3 (the 
left having.disappearcd) .. \\'hich brings back veoou~ .blood f'ron~ both sides 
of the hea<l and neck aml from the upper extremities by the JUgular and 
subclavian \'Cius of the right and left sides: (b) the inferior t•ena cava1 4; 
this contains venom1 hlo01l brought from the hinder part of the body, chiefly 
the posterior extremities and the kidneys, mixed with arterial blood brought 
bnck from the placenta by the umbilical \•ein, 5. A great part of the blood 
in the umbilical vein passes through the duclus 1·enosw~ and so through the 
hepatic vein into the vena crwa inferio1·, without passiug through the liver; 
while the rest, together with the blood brought from the intestines by the 
portal vein, 6, only reaches the inferior cava after passing through the eapil-
1aries of the liver. 
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Of the two streams of blood thus enteriug the right auricle, the venous 
bl?<K1 from the superior t•etitt cava is passed into the right \""entricle, while the 
mixed blood brought by the inferior vena. cai•a is directed by the Eustachian 
vnl~e through the foramen ovale (the aperture still persisting in the inter
aunculnr septum) into the left auricle, from which it passes into the left 
ventricle. 

From the right ventricle (Fig. 51, CJ the venous blood is forced by the 
ventricular systole into the fifth left arch (Figs. 50 and 51) or pulmonary 
artery; very little of it enters the lungs, which are in an unexpanded con
dition and therefore offer great resistance to the entrance of blood, so that 
nearly the whole of it passes through the cluctus arteriosus into the dorsal 
aorta (cf Fig .. 50), down which it courses to the bifurcation in to the two 
common iliacs1 then down these latter, and partly to the lower extremities, 
but principally along the umbilical arteries, Fig. 51, 8 and 8', to the pla
centa, where it gives up certain effete matters and receives nutriment, and 
whence it retu rns by the umbilical vein, Fig. 51, s. 

The blood in the left ventricle, which we have seen is of a mixed char· 
acter passes along the fourth left or main aortic arch, Fig. 50, and then by 
the carotid and subclavinn arteries to the head and upper extremities; very 
little, if any of it, passes down the dorsal aorta, which is already filled with 
the venous blood discharged into it by the right ventricle. 

It will be seen that the effect of this arrangement is that the blood 
returned from the placenta is sent almost entirely to the head and upper 
limbs of the fcetus, while the lower part of the body only receives blood 
that has already circulated through the head and upper extremities. The 
right ventricle, which has to do the greater part of the work of driving the 
blood to the placenta, has, during fretal life, walls quite as thick as those of 
the left. 

Changes in Circulation at Birth.-At birth the placental circulation is 
arrested, and the lungs becoming inflated, the pulmonary circulation is 
established. fo connection with this sbift ing of the seat of respiration from 
the placenta to the lungs, certain important changes are effected in the 
circulation i these are (1) shrinking and obl iteration of the ducltts arteriosus 
and of the umbilical nrteries i (2) obliteration of the ductus ucnosus and 
of the umbilical vein; (3) closure of theforamen 01:ale. 

By these changes it is brought about that the blood in the inferior vc11a 
cat.'<t, as well ns that in the superior 11ena cat•ct, passes from the right auricle 
into the right ventricle. From the right ventr icle it is no longer able 
to pnss through the ductus arleriosus to the aorta, but can now only pass by 
the pulmonary arteries to the lungs. From the lungs it is returned by the 
pre\·iously insignificant pulmonary veins to the left auricle, and so to the left 
ventricle, which drh·es it not only to the head and upper limbs, but also 
down the dorsal aorta to the lower part of the body. By the obliteration of 
the ductus i•enosu.~ nil the blood in the portal vein is compelled to pass through 
the capi llar ies of the liver in order to reach the inferior venct cava. In other 
words, bv these changes-the obliteration of the ditclus arteriosus and ductttS 
veno1m.i, find the clo6ure of theforamen ovate-the fcetal circulation has been 
converted into that of the adult. 

The several changes noticed above do not occur immediately on birth, 
neither are they effected all at the same time. Obliteration of the umbilical 
arteries occurs first, and is usually complete by the th ird or fou rth day. The 
umbilical veins and duclus vcnosus remain open rather longer, but a re 
genern.lly obliterated by the s.ixth or seventh day. The du~lttS arteriosus, 
according to A ll en Thompson, is" rarely fo und open after the eighth or tenth 
day, and by three weeks it hns, in almost all instances, become completely 
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impervious." Finally, complete closure of theforam~n ovale is the last of all 
the changes to be effected, and in many cases au oblique ,·alvula~ apert~re, 
large enough to pass a probe through, persists for the first yea.r o_f rnfanC)' or 
may even be permanent throughout life, in which case 1~ IS the cause 
of cyanosis or 1Vorbus ca;ruleus, in which the two bloods, arterta l and venous, 
a re mixed. 

Physiology of the Fretus. 

RESPrRATION.-The respiration of the fretus during intrauterine life is 
effected by means of the placenta, the blood returni~g fro~ ~he placenta by 
the umbilical ,·ein being richer in oxygen1 as well as Ill nutritive matters, and 
poorer in carbonic acid and excretory products, than that conveyed to the 
placenta from the fretus by the umbilical arteries. . . 

The respiratory changes in the fcetus are, however, so slight ~h.at there is 
but very littl e difference in color between the blood of' the umb1h cal artery 
and vein. Still, they are by no means unimportant, for it has been shown by 
Zuntz that if the mother be choked, so that the malernal blood becomes very 
poor in oxygen, the fcctus is very speed ily asphyxiated; a~1d in. such a case 
it appears further that the small amount of oxygen contamed m the fcetal 
blood passes hack again through the placenta into the maternal blood, 
so that death of the fi:ntus occurs more rapidly than if asphyxia were 
produced by simple compression of the umbilical cord; for not only is there 
no further supply of oxygen brought to the fmtus, but what is already 
present in its blood passes back to the mother. 

From this last observation it is almost certain that the process of respira
tion as effected in the placenta is one simply of diffusion, the blood of 
the fcetus containing less oxygen than that in the placental sinuses, but 
having a higher carbonic acid tension, and, therefore, in its passage through 
the capillaries of the fcetal villi , gaining oxygen and losing carbonic acid. 

Up to the time of birth the pulmonary respiratory processes are in 
complete abeyance; and this has been explained by supposing that the 
respiratory centre in the medulla receives throughout th e whole of intra
uterine li te blood that is too highly oxygenated to call it into activity; or, to 
use Dr. Foster's words, " the oxygen supply to the protoplasm of its nerve
cel ls is never brought so low as to set going the respiratory molecular 
explosions. As soon, however, as the intercou rse between the maternal and 
umbilical blood is interrupted by separation of the placenta or by ligature 
of the umbilical cord, or when in any other way blood of sufficiently arterial 
quality ceases to find its way by the left \'entricle to the medulla oblongata, 
the supply of oxygen in the respiratory centre sinks, and when the fall has 
reached a certain point an impulse of inspiratiou is generated, and the fcetus 
fo r the first time breathes." 1 The expansion of the thorax thus effected is to 
a certain extent permanent, and the diminution of the pressure in the 
pulmonary circulation which it ocrasions is the main cause determining 
an increase<l flow of blood through the pulmonary vessels, and so a decreased 
!~~\' ~l;~~~~e~ ~~~{~!(1:;~;rterio.~us, which, as we have just seen, rapidly shrinks 

TEMPEHATURE.-ln t~1e adult the muscles and the gland ular organs are 
supposed to be the main sources of the heat of the body; in the fretus, 
however, these two systems are almost entirely quiescent, and at any rate 
contribute Yery little tow.ards .maintaining the temperature of the body. It 
must, however, be borne 10 mrnd that, ow ing to the conditions in which the 
fcctus is placed, the cooling by radiation or evaporation must be extremely 

1 Fo.,ter, Text-book of Physiolog,\' 1 3d edition, p. 621/. 
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small, so that comparati\•ely very slight metabolic changes suffice to keep 
the heat of the body at the normal temperature. That an actual production 
of heat on the pnrt of the frotus does occur, is evident from the observations 
of Gu!ZsCrow, which show that the temperature of the fcetus immerliatelr 
after birth is constantly from 0.1° to 0.3° C. abo,·e that of the uterus and 
va~ina . 

NuTmTrON.-Concerningthe nutrition of the fi:etus, Dr. Foster remarks: 
11 If oxygen and carbonic acid thus pass by diffusion to and from the mother 
and the frotus, one might fairly expect that diffusible salts, proteids, and 
carbohydrates would be conveyed to the latter, and diffusible excretions 
carried away to the former, in the same way; and if fats ca11 pass directly 
into the portal blood during ordinary digestion, there can be no reason for 
doubting that this class of food-stuffs also would find its way to the footus 
through the placental structures." 1 

There is indeed no doubt whatever that the materials at the expense of 
which the frotus is enabled to increase in size and complexity are derived 
from the maternal hlood in the placenta, although as to the exact form and 
manner in which this conveyance is effected we have no definite knowledge. 

That the character of the maternal blood has a very marked and direct 
influence on the fo .. •tus, is evident from the ocC'urrence of cases of congenital 
syphilis transmitted from the mother to her yet unborn of!Spring; but it 
would also appear that the nutrition of the fcetus is to a certain extent, nnd 
in a peculiar nmm1er, independent of the mother. In evidence of this, 
Gus:;:erow cites from Fum€e2 the case of a woman who, while suffering from 
smallpox, bore twins, one of which was born dead with smallpox pustules 
on the 1'ody, while the other was born living and healthy. 

Diffusible substances taken by the mother as medicine have been found in 
the fretus, proving that such substances can pass directly by the placenta
the only possible route-from mother to fcetus. The best known examples 
of this are cases of syphilitic women who have taken iodide of potassium 
dur ing the period of pregnancy, wh ich iodide bas afterwards been found io 
the f~tus. Gusserow,8 who has investigated a number of these cases very 
carefu lly, finds that although iodide of potassium does really pass from 
mother to frctus 1 yet that its passage is exceedingly slow, and that unless 
adrninistered to the mother for more tha11 fourteen days no traces of it are 
found in the fretal urine. 

Concerning the nature of the processes by which in the placenta nutrient 
matter is transferred from the maternal to the fcetal bloodvessels1 we know 
nothing definitely; but it would appear probable that the process is really, 
at any rate in chief part, simply one of diffusion. Ercolani, relying mainly 
on the structure of' the placenta in lower mammals, maintains tbat the layer 
of cells between the maternal and fretal vessels takes an active share in 
elaborating the nutrient matter for the fCetus, and speaks of the whole 
placenta as a u glandular organ" whose main f'unl: tion is this elaboration of 
food. On the other hand, Dr. Gamgee poi11ts out that in cases of extra
uterine fH'tntion development of the fr:elus and placenta proceeds in a. normal 
manner; nml yet this layer of special secreting cells (Ercolani) is in these 
cases represented solely by the ordinary peritoneal epilheliu?1 .. Ile also 
urges that we have in the blood of the mother a supply of cliffus1ble food 
already elaborated, so that lhere would appear to be no need or purpose for 
any special secreting organ. 

l J•'oster1 'l'l'-..t-hook of Ph~·Riolog'~c, 3d edition, p. 622. 
'}""\un6<.>, Journnl de )f(idecine (1759). 
s Gu~~ertiw. "7.11r Lf'hrc mm Stoffwl"ch>=el d£>~ FN'tn!I-" Archiv f. Gyniikologic. 

Bel Ill. lh•ft2. 
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A.ta very enrly period the tissues of the fcctus, especially the muscles, are 
very richly loaded with glycogen, which may be regarded as a. store of 
partially elaborated material ready for immediate use whenever a dem.and 
arises for it.1 Later on, about the fifth week, the muscle~ have ~cqu1red 
their definite histological structure, and glycogen is foun~ JD them m much 
smaller quantities, but now begins to be deposited in the liver. . 

SEC'RETlON.-ln the footus "the digestive functions are naturally, Ill t?e 
absence of all food from the alimentary canal, in abeyance. Though pees1.n 
may be found in the gastric membrane at about the fou~th .month, 1~ is 
doubtful whether a truly peptic gastric juice is secreted during mtrau~erme 
life ; trypsin appears in the pancreas somewhat later, but an amylolyttc fer
ment can not be obtained from that organ until after birth."' 

Excn.ETION.-Excretion is doubtless in part effected by the placenta; but 
in addition to this, special excretory organs-the liver and kidneys-come 
into functional activity at an early period. 

Bile is formed by the liver as early as the third mouth, and discharged 
into the intestine, where it accumulates, especially in the rectum, forming 
with desquamated epithelium, and possibly secretions from other parts of 
the intestinal tract, the substance known as mecon:iwn, in which bile salts, 
bile pigment, and also cholesterin have been recognized. 

Urine is also formed by the kidneys at au early period, according to 
Gusserow even during the second month. Its quantity is usually very small 1 

but is subject to much individual variability. It appears, as a rule, to be 
passed through the cloaca! aperture into the cavity of the amnion-i. e., the 
space between the true amnion and the body of the frotus. If from any 
reason it is unable to escape, it accumulates in the bladder, at th•base of 
the allautoic stalk, which may become greatly distended. 

In the liquor amnii both urea and uric acid have been recognized; and 1 

says Gusserow, the urea is formerl by the fcetus. This must be so in ovipar
ous vertebrates, as birds, in which there ia no other source for the urea but 
the secreting activity of the kidneys. That the kidney of the human frotus 
is capable of acting in a normal manner is proved by the cases in which 
iodide of potassium administered to the mother was found in the urine of the 
fret us. 

1 Fosler, op. cit., p. 623. 
2 Foster, op. cit., p. 6:N 1 quoted from Langendortl. 



CHAPTER Yl. 

T11 E main interest which the pelvis presents from the obstetrir point of Yiew 
rests in this structure regarded as a whole. It is when bound together as 
one compact body that the several component parts acquire obstetric value. 

The minute stndy of the se\·eral bones throughout the successive stages of 
development has, indeed, a high scientific and even applied interest as 
throwing light upon the origin of the malformations, diseases, and distor
tions of the pelvis. But this study would exceed the limits necessarily im
posed upon this work. We shall, therefore, give but a brief sketch of' the 
component elements of the pelvis, and shall describe more fully the great 
obstetrir structure built up by the consolidation of these elements. 

The pelvis is composed of bones aud ligaments. 
There are four bones: the sacrum, the coccyx, and the two coxnl, iunomi

nate, or iliac bones. 
1. The sac1~um. is a single, symmrtrical bone of a quudrangulnr pyramidal 

form, wide above, tapering below. lt rests between the two ossa. innominata, 
wedged between theru. On its posterior surface it presents the creste<l ridge 
of the sacral vertebral elements, strongly marked above, less marked below. 
On either side of this ridge are the posterior sacral foramina. It is convex. 
The anterior or inner surface ii.! the more important in its obstetric benring-s. 
It is strongly concave, forming the hollow of the sacrum. This is boundL·d 
abo\·e by the projecting promonl01·y, formed partly hy the first sacral ver
tebra, but completed by the last lumbar vertebra, which rests upon the 
sacrum. The inner surface is smooth, presenting on either side of' the 
median line the openings which give exit to the sacral nerves. At the lower 
end is the articular surface by which it is united to the coccyx. The sacrum 
in its origin consists of five vertebrm. These become fused together at the 
age of eight or ten. It becomes one solid bone at puberty or a little Inter. 

2. The cocryJ.: consists of four or five small rudimentary vertebra:!. lt may 
be regarded ns an nppcmlix to the sacrum. It forms a triangle, the base of' 
which is articulated with the n.pex of the sacrum. Its anterior surface, con
cave in continuity with the concavity of the sacrum, is in near relation with 
the rectum. The posterior surface is roug11, convex, and lies almost sub
jncent to the skin. It can always be felt behind the anus, and thus forms a 
lnndnrnrk in examinations. In mnn the coccyx is rudimentary i in many 
animals it is developed into the tail. 

3. The os imwminalum. or Uium or coxrd bone is one of a pair, articulated 
behind with the sacrum, and joining its follow in the median line at the 
symphysis pubis. It consists of two parts distinct in character: one inferior, 
Hattened from before backwards, nearly vertical; the other, upper, larger, 
Hattened, and projecting from within outwards. These parts uniting form 
an obtuse angle projecting inwards. The e.l'lemal or femoral aspect presents 
about its middle the cotyloid ccwity. This is hemispherical, smooth, and car
tilaginous; it holds the head of the femur; it looks downwards, outwards, 
and a little forward. ..\small cavity at its bottom gives attachment to the 
round ligament which ties the head of the femur to the cavity. The upper 
pnrt of the exterual surfuce is expanded, convex in front, concave behind. 
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It is tra\·ersecl by two slightly elevated ridges, the .iemicircufrtr Zin~, o~e 
above, one below. Betweeu the two lines is a broad space, t~ which IS 
attached the gluteus medius. In front of the inferi?r.line is a still broader 
space, which receives the insertion of tbe gluteus m1mmu~. A small space 
above, marked out by the superior line or curve ~cscen~lmg from the edge 
of the bone a little in front of the posterior super 1 ~ r spme to the greater 
sciatic notch, at the posterior border of the bone, gives attachment to the 
g luteus maximus. . . 

The inferior part of the external swface-that is, the l?wer a~d vertical 
half of the as coxre--presents the obturalot Jor:imen. Tlus ~1 o l e 1s bounded 
above by the body of the pubes, dil'ectly above 1t by the honzonlal ".'mm of 
the pubes, outward ly by the ischiwn, a stout column slightl y concave 111 front 
serving to support the cotyloid cavity, and terminated be.low. by a .rounded 
body, the sciatic litbcrosity , and inwardly and below by the ischio-1:ubw_ rmnu~. 

TnE r~·r1mNAL OH. PELVIC ASPECT.-A projecting line, the lw .. ea innontt-
1wta or iliopectinea, separates this aspect in to two parts. This lin e has a 
blunt edge, couvex from above downwards, concave fro.m before backwa.r~s; 
it is limited in front by the ilio-pectineal em inence, behmd b_y the sacro-1h~c 
svmphvsis. This line constitutes a part of the upper strait of the pelvis. 
Th e ujjper half of the internal sw:face looks upwards and inwards i it presents 
behind a strong tuberosity, t he iliac tuberosily, convex, very unequal, giving 
attachment to the liga.meuts which bind the os innom inatum behind to the 
sacrum; an articular swjuce, called auricular from its shape, corresponding 
to the sacrum; and more fo rward is a broad, smooth excavation filled by 
the iliacus muscle; this is the internal iliac fossa. 

The lower half of the internal a'ilpect, that part below the lioea iliopectinea, 
presents behind a quadrilateral bony su rface, smooth , slightly concave, 
directed obliqu ely from a bove downwards, from behind forwards, and from 
without in wards. This surface constitutes, above, the floor of the cotyloid 
cavity. l\Iore in front is the inner surface of the obturator forameu. Above 
th is foramen is the posterior surface of the horizontal branch of the pubes; 
within and a bove is the posterior surface of the body of the pubes; within 
and below is the posterior surface of the ischio-pubic branch; below and 
behind is the posterior su rface of the ischium. 

The circumference is divided arbitrarily into four borders: 1. The upper 
border or 'iliac cre.<Jt is marked in front by the anfel'o-superior iliac spine, behind 
by the postero·Sllperior iliac spine. It has nearly the form of the letter S. 
It presents two li ps; the external gives attachment to the greater obliquus 
abdominis muscle, the internal to the traos\·ersus muscle, and the line between 
the lips to the lesser obl ique muscle. 2. The lower border, the pubic, is the 
shortest. The upper part presents the articular surface which corresponds 
with its fellow from the opposite side. This surface is an oval facet. The 
lower part, diverging from its fellow backwards and downwards, is the ischio
pubic branch. :t The anterior border, the inguinal, is concave and limited 
outwarclh• by the antero-superior iliac spine, inwardly by the angle of the 
pu?es. _The. poste.rior part is sinuous; it shows the antero-superior iliac spine, 
which gives rnsert1on to muscles and to the external extremity of the round 
ligament; below ~here ~s a. notch i then_ the antero-inferior iliac spine i and 
lastly, a groove, m wh ich play t he uni ted tendons of the psoas and iliac 
muscle~. The anterior portion, hor.izontal, regular,_hns a triangular surface, 
pre~entrng a ba_!I.~, ap~x, and ~wo sides. The base 1s marked by a rounded 
e~mence, the tlwpec;t1"Yl;ea_l emrnence; the . ape.t ~Jy a sharp prominence, the 
spme of the p_itbes. r~11s JS called the pectineal ridge ?r Crista pubis. 4. Tbe 
lower ~ord~r 1s c?mpnse~ between the postero-super1or iliac spine and the 
tuber 1scl111. It is very irregular and presellts-a, the posterior and superior 
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iliac spir .. e; b, a. small notch ; c, the posterior and inferior iliac spine; d, n. 
large notch, the sciat ic llotclt, destined to form, with the help of' the great and 
sm?ll sncro-sciatic ligament, the greater sciaticforamen; e, a pointed triangular 
emmence, the isthiatic l!]hu·; j~ a groove serving as a pulley of reflection to 
the tendon of the obturator intern us muscle; g, the sciatic tuberosity. 

Theos innominatum is developed from three primitive points of os:;ifica
tioa and eight supplementary points. Of the three primitive points, the 
6rst appears in the ilium, from the fiftieth to the sixtieth day of intrauterine 
life; the second appears in the ischium at the beginning of the fourth month 
of gestation; the third in the pubic portion at four mouths and a half'. The 
fusion of the ischio-pubic branch is effected at twelve or fourteen years of 
age; that of the three primitive points, ilium, ischium, and pubes, meeting 
in the cotyloid cavity, at fifteen or sixteen. 

Of the eight supplementary points, there are three for the cotyloid cavity, 
one for the anterior anll inferior iliac spi11e, one for the crista ilii and its 
antero-superior spine, one for the sciatic tuberosity and the ischio-pubic 

Fw . .)2. 
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branch, two for tbe !:ipi ue and angle of the pubes. This survey of_ the 
development of the bone is important as throwing light upon the genesis of 
Jeformities of the pelvis during childhood. Superincumbent pressure thr?ugh 
the sacrum falling upon. the cotyloi_d cavities which hold the hea~s of the 
fomora tends to concentric collapse 1f the bones are not well set. Thus the 
points of chief' indentation are those where the several primiti\'e bones, ilium, 
ischium, and pubes meet. (See Fig. 52.) . . 

These bones 111ay be studied by follow mg the n.bo\'e descnptwn , or the more 
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detailed descriptions of systematic works on anatomy, on the dried separate 
bones. But the main points may be satisfactorily traced on the_ co_nsohCated 
pelvis, which further enables the student to follow t~1e desc_r1pt1on of the 
ligaments and other features of the pelvis in its obstetric bear111gs. 

The Pelvis as a Whole. 

The component bones are united by joints. 1. The Jumbo-pelvic .jo~nt, 
which unites the spinal column to the sacrum. 2. The sacro-coccyr~al JOIDt. 
3, 4. The sacra-iliac joints uniting each ilium to the sacru1u. 5. Ihe syru-
physis pubis. . 

The modes of articulation have interesting obstetr ic bearmgs. 
I. THE LL1J\lBO PELVIC OR s_\CHO·\'ER'l'.EBHAL JorN'fl-3.-The sacrum is 

joined to the fifth lumbar vertebra by three articulations; the middle one is 
a symphysis; the two others, lateral, are arlhroses. 

a. The sacro-vertebral l!ymphysis presents two large oval articular surfaces 
-one on the base of the sacrum, the other on the lower surface of the fifth 
vertebra. It resembles all Lhe iutervertebral disks in having a soft central 
part and a peripheral fibro-cartilaginous part. It is very obliquely cut, the 
front part being twice as high as the hinder part. The peripheral ligaments 
are simply prolongatiom of the Yertebral ligaments. 

b. The sacro·vertebral arthro;1es; one on either side. Each presents two 
articular surfaces, one being on the articular apophysis of the sacrum, the 
other on the articular apophysis of the fifth lumbar vertebra. They are 
united by ligaments, one of which is capsular. There is a yellow• ligament 
resembling the yellow ligaments of the vertebral column. The other liga
ments bind the sacrum to the bodies and spinous processes of the vertebrre. 

II. Tm!: 8ACHO·coccYGEAL Jo1x·r AXD INTEncoccYGEAL JornTS.-The 
sacro-coccygeal joint is an amphiarthrosis; it is composed of two articular 
surfaces, an interosseous fibro-cartilage, and four peripheral ligaments. The 
sacral articular surface is oval, slightly convex; the coccygeal surface is 
concave to correspond. Cruveil h ier says it sometimes possesses a synovial 
membrane. The interosseous 6bro-carti lage is thick, and presents many 
varieties in the extent of the soft or central portion. Gr~at differences result 
in the mobility of the articulation. After the age of thirty-five, the fibro
cartilage may undergo ossification, and the mobility is lost. Verneau says 
it is not rare to find in subjects still young the first piece of the coccyx con
eoliclated with the last sacral vertebra. 

III., IV. Trn: 8.1,.cno ILrAC JorsTs on RY1\"CllO~DlW~Es.-The hones are 
helcl together by powerful interosseous ligaments, the opposing hones being 
covered by cartilage. 

There is also a small synovial membrane. The ligmnenls are of two 
kinds: four sacro-iliac ligaments and two sacro-sciatic. 1. The anterior 
sacro-iliac ligament is formed by periosteum which passes over the anterior 
surface of the o~posing bones. 2. The superior .<Jaero-iliac ligament, analo
gous to the anterior, but thicker, is formed from the periosteum stretching 
from the wing of the sacrum to the internal iliac fossa, and passing over the 
art.iculation . 3. :~he inferior sacr?·ilif!-C ligament rises above from the pos
tenor and upper 1hac spme, and is directed downwards to attach it.self' to 
the tuber~le situated outside the third posterior sacral forameu. Its deepest 
fibres spring above, from the two posterior iliac spines as well as from the 
middle notch, a.nd are i nser~ed below over the entire space comprised between 
th~ tube rcl e~, situated ?uts1de of t.he.sec?nd and . third posterior sacral fora
mrna. 4. lhe posterwr sacro-scwtic ligament 1s the strongest and most 
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important of all ; it:s deepest fibres are the shortest; it pre:;ent3 two lnyers; 
the more superficial, composed of interlacing fasciculi, extends from the pos· 
terior part of the iliac crest and the rough surface below it to the tubercles 
situated outside the first posterior sacral foramina. The deeper layer occu
pies the large excavation situated directly behind the two articular surfaces, 
and is attached to the opposing aspect of the bones . 

. ). The great saf'tu·scfotic ligament is situated on the lateral and posterior 
part of the pelvis. lts shape is triaugulari the bftse (\·cry wide) is chiefly 
inserted into the lower portion of the lateral edge of the sacrum and coccyx, 
and accc~sorily to the tubercles of the sacrum outside the last three posterior 
sacral foraminn, to the posterior surface of the inferior sacra-iliac ligament 
and to the postero-iaft?rior iliac spine. The apex is inserted on the external 
aspect of the sciatic tuberosity. The anterior aspect of the ligament is in 
relation above witl1 the lesser sacra-sciatic ligament; the posterior surface is 
covered by the gluteus max imus; the upper border helps in closing the 
g-reater sciatic uotch, and limits, above, the posterior part of the great sciatic 
fora men, nnd, below, the lower part of the small sciatic forameu. The lower 
edge circumscribes the inferior strait at its lateral and posterior parts. 

6. The lesser ~aero-sciatic ligament, exactly triangular, is situated in front 
of the greater sacro-sciutic ligament, and is joined with it at its upper part, 
being separated below by the lesser sciatic foramen. It is attached by its 
base to the lower part of the border of the sacrum and coccyx, and by its 
apex to the sciatic spine. The great notch is thus divided into two portions: 
the first, large and oval, the great sciatic fora111.en

1 
through which pass the 

pyramidal muscle, the great and small sciatic nerves, gluteal arteries and 
veins, the sciatic and pudic vessels; the second, triangular, is the lesser sciatic 
foramen; through it pass the tendon of the obturntor intern us and the 
internal pudic vessels. These ]eave the peh·is by the great foramen 1 turn 
round the posterior aspect of the lesser Jigameut1 and reenter the pelvic 
cavity by the lesser forarnen . 

The two sacro-sciatic ligaments help to consolidate the sacro-iliac articula
tiou. The fc.etal hend descending into the pelvic cavity pushes back the 
lower end of the sacrum, transforming this bone into a lever, the action of 
which tends to dislocate the sacro-iliac joint; but the two sacra-sciatic 
ligaments oppose this displacement by holding in the lower encl of the 
sacrum, for the more forcible the pressure of the fo•tal head, the more strained 
are the ligaments, and the sacrum, thus pulled in two oppo~ite directions by 
two equal forces, remains immovable. The sacra-sciatic ligaments moreover 
sen·e to complete the walls of the pelvis. Their structure admits of a certain 
deg-ree of elasticity, and thus diminishes the shock and compression of labor. 

V . Tm: :;;Y)lPJIY~rs Pt•m,,, formed by the meeting of the pubic portion 
of the innominate bones, plays a most important part as a Jandmark and 
guide in the meehauism of' labor. The opposing boues present a small ornl 
surface covered by n fibro-cartila.~inous disk. In females there is a distinct 
artir·ulnr surface. Sappey describes it as an amphiarthrosis or symphy:sis, 
resembling the articulation of the sacrum with the fifth lumbar vertebra. 
The interpubic 6bro-cartilage is analogous to the intervertebral disks. 
Behind, this fibro-cartilnge is thicker than i~ front~ a_ncl projec:ts b~yond the 
bones, forming a ridge or knob, felt on makrng a d1g1ta] exam111at1on. The 
centre of this fihro-cartilnge is softer, simulating a synovial surface. In 
{~~i:a8~~i~j)~11~i:iss.oft portion is enlarged, and gives a slight degree of mobility 

The joint is further secured by ligaments. Peripheral liga11~ents. 1. The 
anterior is composed of periosteuru; it is strengthened by tcndmous fibres of 
the muscles inserted upon the body of the pubes. This ligament is thick 
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and strong. 2. The posterior is thicker still, and r~:-:cmbles. it in or igi? and 
diepositiou. 3. The wferioi· subpubic or lt'icrngulw· ligament is mncl~ tl11ck~r . 
I ts upper border adheres in the centre to the iuteros::.eous _fibro-cart1.lage i Its 
ends are attached to the descending rami of the pubes; its concav1ty forms 
the roof of au arch, the pubic arch, under which the child':; heail revolves as 
it passes the vulvn. 1 

• • 

The mobility of the pelvic joints is a question of great practical mterest. 
As a general fact, it may be stated that the degree of mobility is commonly 
very sl ight ; nor can it be said that the pelvis forms a rigid ens~.. The seve.ral 
joints strengthen each other. It must be clear that nor one JOlllt, cxceptrng 
the sacro-coccygeal, moves much if the rest are fixed . Thus! under ord_mary 
circumstances, the movement of the pubic symphysis is very slight; but if the 
pubic symphysis be separated frow the iliac bones by sawing through the 
pubic rami, it will be found that the tw? port.ions rem~ining can ~e.n~oved, 
freely. Hence, in discussing the operation of symphysiofomy1 or c11v 1s10n of 
the sympbysis pubis, in order to enlarge the circumference of the pelvic 
brim, we have to postulate a yielding of the sacra-iliac joints. 

What, then, are the movements of the sacroiliac joints.) These joints are 
hardly susceptible of movement if the pelvis is intact; but if the pubic 
symphysis be sawn away and the sacrum be held fixed, the os iuuominatum 
may be made to execute a movement of opening and shutting upon the sacrum. 

The sacro·coccygeal movements are extensive and important. Under labor1 

the fretal head aL the outlet forces the coccyx back to• the extent of an inch, 
expanding the outlet of the pelvis to that extent in the conjugate cliameter
retropulsion. Lenoir (1863) maintains that part of this retropulsive move
ment is due to the yielding of the first two coccygeal joints, so that tbe 
coccygeal curve is straightened. This intercoccygeal movement is some
times preserved even when the sacro-coccygeal joint is anchylose<l and fixed. 
The sacro-1:erlebral joints permit of slight movements. They share in the 
general movements of the pelvis on the vertebral column. These are move
ments of ilexion an<l extension, of lateral inclination and even of circum
duction. The movements of flexion and extension alone have an obstetric 
interest. The vertebral column can bend itself upon the pelvis, and the 
pelvis may bend itself upon the vertebral column . By these movements the 
relation of the planes and axes of the pelvis to the horizon or to the vertebral 
column are considerably ruodified. Thus1 when the woman lies with her 
knees drawn up and the body curved forward 1 the axis of the pelvic inlet is 
made to approach parallelism with the spimil column . This attitude is 
instinctively taken by women when labor*pains come on . In the upright 
attitude, the convexity of the lumbo-dor:ml spine is increased1 the sacra· 
v_ertebral promine_nce especi3:_11~ is increased, the lower part of the sacrum is 
tilted up, the pu?1c syn~phys1s is lowered; the axis of the brim approaches 
more to the horizon. .Zng_las _and Duncan contend that the sacrum may 
execute a movement of oscillat1ou under the vertebrnl column-that is, that 
the bas~ of the sacrum. may move backwards and forwards, the promontory 
advanc111g ~nd retreatmg so as to ~essen or increase the conjugate diameter 
of the pelvis; an~ Duncan expl:;tms very plausibly the different positions 
taken by women ID labor accordmg to the stage of advance of the head. 
Tarnier nod ol!1er authorities do not accept this view; and it appears to us, 
as the result of some study, that the assumed advance and retreat of the 
promontory is ~nore apparent tbau real. The amount of movement permitted 
between the hfth lumbar vertebra and the base of the sacrnm must be 
extremely limited. A careful observation of the form of the joints, the rela* 

1 'l'ho.•c who would pursue the stndy of the pelvis minutely should refer to w·ood's 
nrticle, "Jle\vis," in 'l'odd's C.:~clopa..'<.liu. 
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tions of the bones, nnd the strength and bearings of the ligaments, is sufficient 
to prove this. The degree of' backward and forward movement between 
any two of the lumbar vertebrm themselves is very small. The aggregate 
arching and straightening movements of the lumbar vertebrre combined 
with that of the sacrum are very appreciable. In this way the forward 
arching of the lower lumbar vertebra and sacrum together constitutes a 
virtunl promontory. But the true so,cral promontory is nearly fixed. The 
degree to which a false promontory may attain is well illustrated in cases of 
scoliosis. 

A closely correlated point is the question, JJ"lwt increase of space is to be 
obtained _{,-0111. the yielding ~f lite ligamentil whi<'h confribute to nwke up the 
ftametco1·k of the pefris f There can be little doubt that the sacro·sciatic 
ligaments retreat to a small extent before the pressure of the child's head. 
As these ligaments a re elastic they quickly recover their former state, so 
that it is difficult to estimate the extent of their yielding capacity. In the 
dried pelvis nll is rigid, and experiments to illustrate the mechanism of 
labor made with a dead child ou such a pelvis are not altogether trustworthy 
exponents of what takes place in the living subject. 

The Softening of the Pelvic Joints in Pregnancy and Labor.-The ques
tion must be examined fr6m two points of view: first, during gestation; sec~ 
on<lly, during labor and puerpery. 

1. ~OFTENJNU OF THE PELnC JOINTS Dt'HING GESTATION.-Softening 
has been observed in pregnant women and in subjects dying after abortion, 
so that the proce:ss cannot be due to the pressure encountered in labor. Hodge 
saw a ma1·kecl case at the fifth month. Blundell relates four cases. Other 
cases have been observed . The analogical argument from animals is strong. 
In some mamrnalia the bones become so loose during gestation that they are 
almost lost in the midst of the soft parts. Robertson says: "In certain ani
mals the cartilaginous union of the ossa innominata at the pubes becomes 
o~~ified. This is hardly ever the casf' in woman. In her, the pubic and 
snrco·iliac symphyses admit of slight relaxation and motion. By far the 
most remarkable example of it is in the guinea-pig. A pregnant one, 
ex petted to farrow the following night, \\'US laid on her back; the hindCI' 
e.ctrcmities fell apart and lay flat on the table, indicating that there was no 
firm union at the pubes. Applying the finger externally i:;howe<l there was 
an open space of at least an inch. It was then killed. In the uterus were 
three apparently full·grown fo .. •tuses, so clisproportionably large in reference 
to the size of the mother, that they could not escape through the pelvis of so 
small an animal unless thi::; were fat:ilitated by some special provision." The 
skull was insusceptible of mouhHng. Chailly asserted that softening of the 
ligaments was a constant phenomenon iu gestation. Jacquemin thinks the 
ligamentous union of the pelvic bones is always swollen to a third or even 
greater volume. Velpeau endorses the views of Chailly. Lenoir affirms 
that there is a decided wideuing of the peh·ic diameters during pregnancy. 
Dubois recognized the mobility. Fordyce Barker relate!:; some striking 
instance~. 

2. SoFTEN"rno OF THE PE1~\·10 .Jor~r.-; nunew LABOR AND PuERPERY. 
-Ob:;ervntions showin(J' relaxation of the joints after labor are numerous 
and conclusive. Berti~ and Bouvard in a celebrated thesis demonstrated 
the relaxation of the joints on a specimen.· Dusch, van Swieten, Smellie, 
Levret, Desault, Boyer, and others relate cases actua}ly observed. Laborie, 
in an instructive memoir/ contends for the affirmative. D'Outrepont says 
that in all dbsections of puerperal women he recognized a considerable 

1 Gaz1·ttcdc Pari.:, 1R62. 
v 
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widening of the three pelvic symphyse,. This he never failed to find in ~II 
the bodies of women dying during pregnancy or labor ... Ile refer~ to Meckel 
as confirming this fact. Denman recoguized the mobility~ and gives a good 
description of the affection. Knox and Hokitamsky confirm ~bese obs~rva
tions. \Ve ourselves have seen instances which leave no doubt 10 our mmds. 
Dr. Snelling1 collects many of the recorded facts. 

3. A third question arises: Is THE HOFTE~l)l'G CO~ST.\NT IN GES'r.A.TION 
AND IN LABOH? or, in other words, Is IT 01'' PATilOI~OGJC:tL IMPOR'r? • 

The evideuce is sufficient to prove that in gestation the rnterosseous tissues 
and the ligaments swell in common with all the pe~vic stru?tures; and the 
frequency with which mobility has been observed, with out being followed by 
any disease or impairment of the joints, is sufficient to prove ~hat the ph~
nomenon is physiological. 1rhe relaxation is not produced durrng labor; it 
is consecutive upon the relaxation of gestation. . 

In labor many women complain of a feeling of strain upon the pelvis, as 
if' they were splitting open at the joints. Much reliance cannot be placed 
upon this subjective sensation. But in a certain proportion of cases a real 
looseness of' the joints after labor is not only obvious to the subject, but also 
to the physician. Most get well without exhibi ting any sign of arthritis or 
other mischief. Such cases, then, may be regarded as slight excesses of the 
physiological process. In some cases evidences of arthritis have appeared. 
But these probably began physiologically, the morbid process being the pro
duct of some local or constitutional accident. Stoltz, however, insisted that 
the relaxation is almost always of a pathological origin. But it is certain 
that in a large proportion of cases the subjects were healthy. In cases re
lated by Trousseau, Hayn, and others, the subjects being tuberculous, in
flammation and suppuration were found in the joints. 'Ve must not forget 
that distant joints-the knee, elbow, shoulder, hip-are subject to suppura
tive inflammation under certain puerperal compli cations. 

D1AONOSIS.-The chief point to which attention is drawn is impairment 
of the power of standing or walking. In one case, observed after labor, 
Fordyce Barker was stru ck with the ci rcumsta.nce that the patient could 
stand with comparative ease resting upon either leg, but that she could not 
balance herself upon both legs at once. 

DURATION AND TREA'l'MENT OF THE SEVERE 0.ASES.-The patients get 
relief by adapting a firm girdle round the pelvis, so as to compress the joints. 
Under the use of this contrivance and rest, some cases recover in a few 
months, but some remain crippled for years. It does not appear possible to 
restore to joints which have been widely separated, and whose ligaments 
have been overstretched, their normal compactness. 

These propositions may be stated: 
1. There is mu~ual .adaptation in labor between the child's head, and the 

canal through which 1t has to pass. 
2. The head yields most in this adaptation. 
3. The bony pelvis is not absolutely rigid; it yields a little at the joints, 

and the complementary ligaments also yield a little. 
4. Under this combined yielding of all the factors much violence is 

avoided to mother and child. Probably the intrapelvic muscle and fascire 
would be more frequently torn if the bones and ligaments were absolutely 
fixed. 

1 AmerictUl Journ. of Obstetric~, 1870. 
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The Soft Parts of the Pelvis. 

'Ve ha\·e now to consider the pelvic skeleton with its ligaments, as it is 
when clothed with muscles and other soft structures. These soft parts, 
especially the muscles-leaving aside for the present the uterus and vagina 
-are material factors in the mechanical problem of labor. Other soft 
parts, as the vessels and nerves, are concerned in various phenomena arising 
in connection with labor. 

The external Bmface may be very briefly described. The sacro-coccygeal 
region is covered by skin and the insertions of the sacro-lumbar muscles, 
which fill the channels on either side of the spinous processes; a strong 
aponeurosis covers them in. The coccyx is covered by them and a little con
nective tissue. The spines of the sacrum can be traced along by the finger 
continuously with the spines of the lumbar and dorsal vertebrxi. These 
spines serve as landmarks in exploration . The depression between the base 

f~p~;~a:~~~ui~dfc~~in~1~h:~t~it~~~ o~0 ~1:!bea~~-1:1b~~o~~~t~~~reini:er~~fij;~allt 
is one point used in measuring the outside antero-posterior or conjugate 
diameter of the pelvis; the other point being the outer surface of the 
symphysis pubis, also easily felt. 

Between the vulvar and sacro-coccygeal regions very thick fleshy parts 
are found which make up the root of the thigh and the gluteal region. The 
rectus internus, the adductors, the external obturator, aud gluteus maximus 
muscles present the chief interest. The adductors, very powerful muscles 
attached to the outer surface of the pelvis and to the femur, bring the thighs 
together, opposing sexual intercourse ( hence styled cmlodes virginilatis), and 
opposing the passage of the head in labor and obstetric operations. 

The Soft Parts which Line the Interior of the Greater Pelvis.-The 
internal iliac fossa is covered by the iliac muscle, a broad, radiated, trian
gular fleshy mass. Its fibres spring from the entire surface of the fossa, and, 
gathering together, pass under Poupart's ligament, uniting with the tendon 
of the psoas, to be inserted on the lesser trochanter. It serves as a cushion 
to the gravid uterus. 'Vhen it contracts it flexes and abducts the thigh. 
The channels on either side of the sacral promontory are partly filled by the 
psoas 111a9nus. This muscle is fusiform. Springing from the sides of the 
lumbar vertebrre, it traverses the pelvis n.long the border of the brim, over
lapping it n. little. It passes under the femoral arch; its tendon, to which 
the iliacus becomes attached, is inserted in the le~ser trochanter. It flexes 
the thigh and pelvis upon the vertebral column. The muscles are covered 
in by an aponeurosis-thefascia iliaca. This fascia supplies a sheath for the 
external iliac vessels. 

The aorta divides at the level of the lower part of the fourth lumbar 
vertebra, forming the two common iliacs. These run dowuwards and outwards, 

~}~~s~ntfi~Y!i:l:re~l~~eo~i~~e0~s~~~ ~~~j~J~: a~d r~~~h i1:gmt~: levve:it~~rt~e t::c~~~ 
iliac articulation

1 
bifurcate to form the external and internal iliac arteries. 

The ureters and ovarian vessels pass in front of them. 
The internfll iliac a1·tery plunges into the true pelvis, whilst the external 

iliac (trlery keeps the course ~f the common iliac, adherin~ t~ the inner 
border of the psoas, thus reachrng the crural arch, under whwh 1t runs and 
becomes the femoral artery. It throws .:>ff the epig~tric and iliac circumflex 
arteries. 

Tm<.: VEINs.-Thc external iliac i•efo, is the continuation of the femoral. It 
runs from the crurnl arch to the sacro-iliac symphysis, where it joins the 
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hypogastric vein, to form the common iliac vein. In the greater part of .its 
course the external iliac vein is placed inside the artery and attn~hed to 1 ~; 
near the sncro-iliac joint it gets behind the artery. The. compre~s10n of this 
vein by the gravid uterus is said (Tarnier) to explnm the. frequen~y of 
vnrices in the legs. But this factor, not to be disregarded, is, we believe, 
less operative than is the general vascular ten8ion and turgesceuce of 
gestutioo . . 

The common iliac vein spring:s from the union of the external a_n~ internal 
iliac veins. Running upwards and inwards to the level of the JO.mt ?f the 
fourth and fifth lumbar vertebrre, it joins the vein from th~ opposite side to 
form the vena cava inferior. This trunk is situated to the right of the aorta. 

The nerves which traverse this region are two: the crural nerve and the 
genito-crural. The cr·ural nerve rises from the lumbar plexus, is dirc_c~ed 
downwards, and traverses the iliac fossa, where it is placed between the iliac 
fascia and the psoas-iliacus, to which it furnishes twigs. Lower down, it gets 
under the crural arch, and gives branches to the muscles of the thigh; other 
branches supply the skin. The genito-crural nerve also rise::; from the lumbar 
plexus, runs downwards, and gets behind the iliac fascia 1 descending to the 
femoral arch. There it bifurcates; the internal branch runs through the 
inguinal canal and distributes itself in the labium majus. The external 
branch continues its course to the skin of the thigh. 

Mon1FICATI0!\8 OF 1'HE UPPER PEL\"fri BY TllE SOFT PARTs.-The iliac 
muscle le.s;:;ens the depth of the iliac fossa. The psous muscles and the 
ve::isels attached to their inner border cover at the side the entrance of the 
pelvic brim from the sacra-iliac symphysis to the iliopectineal eminences, so 
that this strait is transformed into a curvilinear triangle. These muscles 
and ve:;sels therefore conceal a part of the upper strait, and considerably 
alter its width . The transverse diameter is thus shortened more than half 
an inch, or 1.5 cm. The oblique diameters are scarcely affected. Thus 
the transverse and oblique diameters are nearly equalized. llow1 then, do 
we explain the fact that the fcctal head almost always eut~rs in the oblique 
diameter 1 Tarnier suggests as the most plausible theory that the traus\·erse 
diameter is too near the sacro-vertebral augle1 and that the biparietal 
diameter of the frotal head is too long to permit it to engage in the brim at 
this level an<l in this direction, for one of the parietal protuberances would 
be arrested by the promontory. ' Ye have been accustomed to explain the 
oblique presentations in the following manner : In the fir:::;t place a c~rtain 
proportion of entrances at the brim are really transverse; secondly, the 
lower segment of the uterus containing the fo:tal head is seized between the 
bellies of the opposiog psoas muscles. If the slightest obliquity of the 
head exist1 or if, as almost always is the case, one end of the lever formed 
by the ficta_l l~ead offer _more .surface for the psoas to act upon than the 
other end, it is necessarily driven forwards in advance of the transverse 
diamet('r of the brim-that is, the head assumes the oblique position. The 
occipital dip also disposes to screw-rotation. 
T~e ps~as-ilincal muscle~, by their_ thicknc~s, increase the depth of the 

pelvic cavity at the P?Stenor part. The psoas muscles, when in tension
1 

impede the entrance of the fa:'tal part. It thus becomes useful to relax 
them ?Y flexing the limbs. The part of the upper strait comprised between 
the middle of the ~romontory and the sacra-iliac symphysis is covered by 
th~ fifth bran?h. of the l~mbar n~r.ves, by the common iliac artery and 
vem, by the ongm of the rntero:tl iliac artery and vein. At the left also 
we find the commencement of the rectum. 

The Soft Parts which Line the Cavity of ~he True Pelvis.-To the right 
and left are the pyn:umdal muscle and the mternal obturator muscle. In 



VESSELS AND XERVES Of' PEL\'IS. 133 

front are the bladder and urethra; behind, the rectum. Yessels and nen·es 
also are found. 

1. The pyrmnirlttl mw1cle is insel'ted by several digitations to the anterior 
face of the side of the sacrum, outside the last four sacral foramina, and to 
the highest part of' the great sacra-sciatic ligament. The muscle then 
passes across the great sciatic notch, which it partly fills, accompanied by 
the sacral plexus and the sciatic and gluteal vessels. Thence the fleshy 
fibres run to a tendon, which is inserted in the great trochnnter. At the 
level of the great sciatic notch the muscle is covered by the gluteus maxim us. 
An invrsting aponru1·osis covers the pyramidal muscle throughout its whole 
intrapelvic course. It closes the great sciatic foramen, and is inserted into 
the border of' the sciatic notch to the sciatic spine at the side of the sacrum. 
fo front it is continuous with the pelvic aponeurosis. 

2. The obturu.lor internus mu,scle is inserted over the surface which corre
sponds to the cotyloid cavity, over the circuit of the obturator forarnen, on 
the obtura.tor membrane; its fibres unite to a tendon which passes through 
the small sciatic foramen, anJ is inserted into the great trochanter. It is 
covered by an aponeurosis, which is divided into two layers by a fibrous 
nrch-the pubio-sriatic-which, adhering to the aponeurosis of the muscle, 
runs as a cor!l from the pubes to the ischiatic spine, aud gives attachment 
to the levatQr ani. The part of the aponeurosis above the pubio-sciatic 
arch is continuous with the pelvic fascia; the part below this arch forms, 
by its posterior surface, the external ischio·rectal hollow. 

The bliidcler is situated behind the pubes. It varies greatly in size accord
ing to its contents. The relations of the bladder and other pelvic organs 
will be described when tracing the peritoneum. 

The rectum begins at the level of the left sacra-iliac symphysis, reaches 
the median line near the third sacral vertebra, then follows the anterior 
surface of the sacrum and coccyx, and terminates a little in front of the 
coccyx by traversing the perinea! floor. From au obstetrical point of view, 
the rectum may be divided into two parts: the upper, applied to the sacral 
hollow, may be compressed by the frota.l head iu its descent i the lower part 
enters into the perinea) floor, and may participate in its distention . This is 
so marked that in some cases the lower inch or more of the rectum may be 
everted, and fissured . The arteries of the rectum are the .'<uperior ltemor
rltoidrtl, which come from the inferior mesenter ic; the 1niddle hemorrltoidfll, 
which come direct from thfl hypogastric; and the il~ferior ltemorrltoidal, 
coming from the internal pudic. The vein.'3 of the rectum all empty them
selves into the inferior mesenteric. Those which come from the mucous 
membrnne form ct 1·emurkable network in the submucous connective tissue, 
greatly developed at the level of the seruilunar folds. This dilatation, espe
cially marked during gestation and labor, gives rise to hemorrhoids, or piles. 
The lymplwtic vessels of the rectum are numerous. They come from the 
mucous membrane, and run into a series of ganglia situated along the pos
terior aspect of the rectum. This abundance of lymphatics accounts for the 
faculty of absorbing nutritious and medicinal agents which is sometimes so 
usefully appealed to. 

The nerve.ot come mostly from the great sympathetic, some from the cerebro
iipinal system. 

VE ..... SEr .... q AND NERYES or THE \VALLS OF THE PE1~v1s.-\Ve have seen 
that the ioternal iliac or hypognstric artery brnnche~ off from the common 
iliac ; it descends in front of the sacro-iliac syuchondrosis, the pyramidal 
muscle, and the sacral plexus. It. divides ~nto a ~umber of branches
umbilical, vesical, middle hemorrho1dnl, uterine, vaginal, gluteal, obturator, 
ilia-lumbar, lateral sacral, ischiatic, and internal pudic. The middle sacral 
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artery springs direct from the aorta. It descends vertically, and is very 
swall. Vein.~ corresponding in name with the arteries accompany _them . 

The nel't'es mostly come from the sacral plexus. This plexus IS formed 
by the union of the anteri01· sacral nerves and the lu111bo-sa.cral brnnch. It 
has the form of a triangle, whose basis occupies the entire length of_ t~e 
sacrum, and whose apex, directed outwards, answers to . the great sc1at1c 
notch above the spine of this name. There the branc~les of the _sacral plexus 
unite to form a large trunk~the sciatic 11ert•t·-w~H ch supplies the lower 
extremity. The cramps so often complained of during lah?r n~e partly du_e 
to the pressure of the IO:!tal head upon the sacral plexus. 'l~e mtemrtlpud~c 
nen•e detaches it::;elf' from the plexus, accompanies the pucl1c artery, an? is 
distributed to the muscles of' the vagina and perineu m, to the vu Ivar region. 
The obtumtOi· nerve comes from the lumbar plexus, traverses th~ psoas, pass~s 
the angle of' bifurcation of the common iliac vessels, and, leav ing the pelvis 

li'JG.53. 

(After:::.\\_\f:r. l 

by the obturator foramen, gives branches to the adductor muscles. This 
nerve is liable to pressul'e from the fll'.'tal occiput in oceipito-anterior posi
t ions i and It. Barnes has frequently diagnosed the position of the head at 
the end of gestation and in labor by the pain referred to the distribution of 
this nerve. 
nromFICATIO~S OF THE PEL\'10 CAVITY BY TllE SOF'r PARTS. -The 

obturator and pyramidal muscles are thin, and cannot much alter the dimen
sions of the pelvic diameters. 

The lymphatics play such an important part in the physiology and pathology 
of gestation and puerpery that they call for particular attention. These 
eminently absorbing vessels begin at the periphery. 

First, we notice the s1q>e1ji.cial or :mbcuiancous lymphatics, which come from 
the thigh, encl unite with superficial vessels and glands; secondly, deep 
lymphatic glands, which receive the deep lymphatic vessels which accom
pany the femoral artery aacl vein. The superficial and deep glands com
municate. Thirdly, we may trace in Fig. 54 (1, 2), superior lumbar glands, 
receiving the upper or spermatic set of' lymphatics from the uterus and 
appendages, some of the renal lymphatics, some of' the lacteals, and the 
efferent communicants from the (3) inferior Jumbar glands, which receive 
the ~fferent lymph~ti.cs from the ~acral and i i i.a~ glands; (4) the sacral lym
pliat1c glands, rece1vrng lymphatics from the iliac glands and the lymphatic 
communicants from the very abundant lymphatics of the rectum; (5) external 
and internal iliac glands i (6) common iliac glands, receiving inferior uterine 
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lyn;iphatics from (5, 71 ~permatic lymphatic plexus, the uterine portion of 
which generally appear~ as a large separate lymphatic trunk. 

In t~1e same figu.rc n~ay be trac.ed : . a! left renal vessels covered by some 
nsccnding lymp!rnt1c e~ercnts, wl11ch J.Om .the common duct higher up; b, 
the left renal vem, restmg on the termrnat1on of the lumbar efferents with 
the l'erepta~ulwn Chyl!; c, left spermatic vein i d, left spermatic vessels cov
ered by their lymphatic plexus; e, aorta, having the roots of the receptaculum 

(.\f!er~Ani.1:.) 

on the right (generally on the left) and beneath the aorta i f, common iliac 
trunks; g, ascending cava; Ii, external iliac artery and vein; m, n, ureters; 
o, right common iliac vein; p, iliacus muscle; .~, psoas muscle; o, ovary turned 
down in order to show lymphatics between it and its bulb. 

The Abdominal Walls.-The upper border of the pelvis gives attachment 
to the flattener! out soft structures which make the abdominal cavity. The 
abdomen is divided into nine secondary regions by four fictitious lines; two 
vertical, risiog from the middle of the horizontal branches of the pubes to 
the lower border of the ribs; the others horizontal, cutling the verticals at 
right angles, the upper one below the false ribs, the lower one at the !eve] of 
the two nntero-superior iliac spines. Thus are obtained the nine regions: 
in the upper zone nre, in the middle, the epiga.0;lrium, on either side, the 
hypochondria; in the middle zone are the umbilif'rtl tegion and t!tejlanks; iu 
the lower zone are the hypogastriuni and llw ilirw .fo.'l~aJ. 

The posterior wall of the abdomen is narrow and forms the skeleton of the 
abdomen. It is formed by the lumbar vertebr~. Behind the bodies of the 
vertebrre are found on eithel' side, the sacra-lumbar, the dorsal, and the 
transversalis muscles, and their investing aponeurosis; more superficially 
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are the subcutaneous cellular tissue and the skin. In front of the bodies of 
the lumbar vertebrre are the insertions of the diaphragm, the two psoas 
muscles, the abdominal aorta, accompanied _on its right sid? by the asc~t 

~:fatT~1~: o't~i~~ ;~~t~h~~a~,\~ ~~~~~b:.~~ ~~~~:~ 0!x~J~~h~~~ ~1 ~s0~~~t thi: 
v~fh~ c:~t~~-~~~~e~~,:~/.:iar:::e~~~0f;om the lower part of the chest. to the 

~ri£~e:e~~~dccl1~ra~~1~isr~!~~~e ~'~7stf~;s:~~~e~i;~s~~1YtR~;:~)~~~~ :~~~~r~~· 
coat, the subperitoneal fascia, and the peritoneum. 

FIG. 55. 

The recti muscles, broad and flat, run from the superior border of the 
pubes to the cartilages of the fifth, sixth, and seventh ribs. They touch 
each other at their internal edge, near their inferior attachment, and sepa· 
rate a little as they approach their upper attachments. 

The strength of the abdominal walls is greatly <lue to the muscles and 
aponeuroses. These two elements are intimately united. The weakest part, ' 
or at least that which most frequently gives way, is the median line where 
the recti meet. This not infrequently opens out under the violence of labor 
so as to leave Jittle more than peritoneum, cellulo-adipose tissue, some apo· 
neurotic fibre and skin to form the wall. Intestines mav then push out this 
imperfect wall and form n 1·entral or 1tmbilical liernia. The practical lesson 
from this is to support the abdominal wall during labor, and to keep the 
parts well supported afterwards with a binder, so as to help them to recover 
their normal condition . 

Quite below, inside the spine of the pubes, between this spine and the 
symphysis, ~he aponeurosis o.f th~ interna_l ~blique d~vides into two divergent 
hands, leavmg an oval opemng JUSt adm1ttmg the tip of the finger. This is 
the inguinal 1ring, the external end of the inguinal canal, obliquely running 
in the thickness of the musculo-aponeurotic layer of the abdomen. Through 
this ring passes the round ligament. Ia the f~tus this round ligament is 
accompanied in part of its course by the peritoneum, forming a cul-de-sac, 
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the crmal of Nwl.·. It is along this canal that the small intestine or the 
ovary pa~ses in inguinal hernia. 

The muscles and apoueuroses of the abdomen form an elastic belt sur
rounding this cnYity. They are inserted behind on the vertebral column, 
above to the base of the thorax, below to the upper border of the peh·is. 
Usually this belt sup1mrts the viscera; it may yield by its elasticity under 
pressure from withi~, or contracting promptly it compresses the viscera, and 
may cause those which communicate with the external surface to void their 
contents. If the pelvis is first fixed, the abdominal muscles contracting pull 
down the thorax und flex the spinal column. If the chest be fixed, the 
muscles contracting may pull up the anterior wall of the pelvis, and also 
flex the vertebral column. 

The abdominal walls are liable to great distention. They enjoy a certain 
degree of resiliency; but the recovery of their ordinary degree of flatness 
is mainly due to the active and tonic contraction of the muscles. The skin 
stretches to almost any extent. But part of the enlargement of the super
ficies of the skin is probably due to 91·owlh, keeping pace with the growth of 
the gravid uterus; part, however, is well known to be due to stretching, a 
process which, exceeding the rate of growth, involves crack in~ of the dermis. 
Hence the linere albicante1:1 seen on the abdomen of women who have borne 
children . The peritoneum, to keep pace with the distention of the abdominal 
wall, also grows. It has not, we think, been observed that this membrane 
cracks like the skin at this part. But on the surface of the uterus, under 
conditions that will be described under 11 Rupture," cracks may be produced. 

The Pelvic F loor.-The outlet of the bony pelvis is completed and guarded 
by a combination of tissues-peritoneum, QJucous membrane, connective 
tissue, muscles, vessels, glands, and skin-which constitute the pelvic floor. 
'fhis compound structure, viewed as a whole, plays a very important part in 
the physiology and pathology of generation. The pelvic floor forms a thick 
fleshy elastic layer1 dovetailed in all round to the bony pelvic outlet. It 
may be considered as an ir regu larly edged segment of a hollow sphere, with 
an outer skin aspect, and an inner peritoneal one. The external gen itals 
ha.ve been described. On the inner peritoneal surface lie the uterus, tubes, 
and ovaries. The vagina runs at an angle of 60° to the horizon from the 
vaginal orifice upwards to the mouth of the womb as a transverse slit in the 
pelvic diaphragm. In front of the vagina lies the bladder, behind it the 
rectum.1 

The pelvic floor is made up of two segments, the pubic and the sacral. 
1. The pubic segmf'nl is made up of loose tissue, bladder1 urethra1 anterior 

vaginal wall, and bladder-peritoneum. It is loosely attached in front to the 
symphysis pubis. The bladder and urethra, meeting at right angles, are 
separated from the pubes by the pyramidal deposit of loose fat. 

2. The sacral segment is attached to the coccyx and sacrum; it consists of 
strong tendinous and muscular tissue. The inferior portion of this segment, 
the perineum, lies about an inch and a half fr~m the symphy~is. . 

The pubic segment is also att~ched on ea?h s1d~ to the anterior bony pel~1c 
wall, while the sacral segment 1s attached m a like ~anner to the postenor 
bony pelvic wall. Finally, the two segments blend with one another on the 
right nod left sides of the vagina. . 

T l1e two segments are thus anatomically contrasted: 
The pubic segment is made up of Joos~. tissue, and is loosely _attached ~o 

the sympbysis pubis; the sacral segment 1s made up of strong tissue, and is 
firmly dovetailed into the sacrum and coccyx. 

1 Our description i~ chiefly borrowed from Ilurt and Barbour's ~lunual of G~·na>
col1>~y, 1882. 
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They are further contrastf!d fwictionally. In labor the pubi~ se~ment, at 
first driven down, is then drawn up, forming, with the anterior lip of the 
cervix uteri, R. Barnes'sfir~t mb.Je (see" :Mechanism of Lahor"); the s.acral 
segment, R. Barnes's second 01· perineal 'Valve, is driven dowi;. IIa:t likens 
this, not inaptly, to the action of two folding doors: Uterme action pulls 
up the pubic segment, and drives the child down agamst .the. sacral segment. 
This is analogous to the way one passes out through two fold mg. doors, where 
one pulls one door towards him and pushes the other from 1~1m. A more 
exact comparison would be with two doors close together, one Ill front of the 
other, hinged one to the right the other to the left, so that to pass one i:nust 
pull the first open to the left, and then push the second open to the right. 
The two segments or doors overlap or cover each other, and are passed 
successively. . 

As the result of this elevation of the pubic segment, the bladder is drawn 
up above the pubes, and its peritoneum is stripped off. 
Tm~ CoxNECTfONS J!ETWEEN BLADDER1 UuETHRA, U'l'ERUS, _\ND REc

TUl\1.-a. The posterior wall of the bladder is loosely attached to the anterior 
vaginal wall. 

b. The urethra. and anterior vaginal wall are closely blended. 
c. The posterior vaginal wall and anterior rectal wall are loosely connected 

as far down as the apex of the perinea! body. 
MUTUAL ACTfON:-; OF THE Pumc AND 8ACRAL SEmrnxTs.-The sacral 

t:1d:e~1~~ s~~~~t:ee;~~n~~ i~,h~~l~[e;~~ ~:~~;i~mdfi~~~es:~11;S0:et~~en°t:t~~ 
short of the pubes by about au inch and a half, and this interspace is 
filled up by the pubic segmeut. Intra-abdominal pressure presses the pubic 
segment against the oblique sacral one, which closes the pelvic outlet, there
fore, like a valve. Excessive intra·abdominal pressure displaces, in prolapsus 
uteri, a definite part of the pelvic floor in front of the anterior rectal wall. 

'1 he pelvic floor p1·ojection is a term used to express the bulging of the floor 
in the mesial line beyond the straight line joining the tip of the sacrum and 
the subpubic ligament. This is increased in pregnancy, and, of course, 
greatly in labor as the head advances. It is characteristically increased in 
retroversion of the gravid uterus. 

The Peritoneum.-The relations of the peritoneum are of great importance 
in obstetrics. Starting from the anterior abdominal wall, the peritoneum is 
reflected a little above the symphysis pubis on to the fundus of the empty 
bladder; passes downwards over the posterior surface of the bladder, thence 
crosses on to the anterior surface of the uterus at a point nbout level with 
the os internum uteri. From this it passes over the anterior surface of the 
uterus, thus covering the body of this organ; it passes over the fund us, down 
the posterior surface1 and still descending, covers the upper posterior vaginal 
wall for about an inch in the mesial line. It then rises to cover the anterior 
wall of the rectum. 

TuE PERITONEUM A'r TITE SIDES OF THE UTERUS: TITE BROAD LrnA· 
1'1E:NTS.-The peritoneum, which bas enclosed the uterus back and front, 
passes off at each side, the anterior and posterior laminre approaching to 
co.nstitute a ~heet-l.ike membi:aue-the broad ligament. It presents three 
wmglets on either side; the middle and upper one embraces the Fallopian 
tube, the posterior one covers the ovary, the anterior one covers the round 
ligament. Between the layers of the broad ligament lie connective tissue, 
unstriped muscle, bloodvessels, lymphatics, and nerves. The broad liga
ments a~e contiuuecl to t~1e sides ~f the pelvis, to which they are attached. 
The peritoneum thence Imes the side-walls of the pelvis. 

The broad ligaments, with the uterus in the middle, divide the pelvic 
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bri!n ~nd excavation into two parts, anterior and posterior. In the an
tenor 1s 

The tflff'o-1•uical pouch formeJ by the reflection of peritoneum from the 
bladder to the uterus. It is shallow, it holds no intestine, and fluids can 
hardly lodge in it, owing to the mo,·ements of uterus and bladder. 

The uh:ro-,111tcral or Douglas's pouch, is of far more importance. Its 
boundaries runy be thus defined: First, the utero-sacral ligaments are the 
upper and lateral boundarit::s; its posterior boundary is the rectum and 
sacru~; the anterior boundary is the upper fourth of the \·agina and the 
posterior wall of the uterus. But R. Barnes has shown 1 that the disposi
tion of the pouch is not, as has hitherto been assumed, symmetrical or 
median. The dip is, in women who have not borne children, distinctly 
deeper on the left side. On the right side-that is, behind the right ovary 
and right broad ligament-the pouch is very shallow, sometimes scarcely 
an inch deep i it dips obliquely towards the left, descending behind the 
uterus and upper part of the vagina, and still dipping, it attains its greatest 
depth quite on the left of the uterine neck and vagina. Thus the sac is 
mainly ::iituated behind the left broad ligament, being here often three 
inches or more deep. Douglas's pouch is the most dependent part of the 
great peritoneal cavity, and fluids aod free solids gravitate into it, separat· 
ing the walls which are naturally in contact. 

When the uterus is lowered, attended by a. correspon<ling degree of 
vaginal inversion, this pouch always goes along with it, so that in complete 
procidentia and inversion of the vagina the pouch will be external to the 
vulva behind. 

Luschka described muscular 6bres in the subperitoneal tissue of Douglas's 
folds, and styled them "musculi retractores uteri." They probably 
strengthen the peritoneum . 

.At the lower part of the pouch, which dips behind the vagina, the tissues 
between the fornix of the vagina and the peritoneum are scarcely one· 
third of an inch th ick. This septum might be easily torn through by the 
fi nger, or forceps. It is sometimes chosen as the seat of incision for re· 
moval of the ovaries through the vagina. Solids 0r fluids getting into this 
pouch push the uterus forwards and downwards, compressing the bladder 
and urethra against the pubes. The rctroflected uterus also lodges here. 

Hart directs attention to the following facts about the peritoneum. 
When the bladder is distended the peritoneum is stripped off the lower 
part of the anterior abdominal wall to an extent varying with the disten· 
tion. During parturition, also, the peritoneum is drawn off the bladder. 
Posteriorly, above the os internum uteri the pertoneum is closely blended 
with the uterus, and below this quite loosely. 

UONNECTI\"E Tr~t"E OF THE PELns.-This consists of the pelvic fascia 
and the loose connective tissue padding the interstices of the muscles, lying 
round the cervix uteri, and spreading out beneath the peritoneum. It has 
important bearings in childbirth and puerpery. In c£>rtain places connec
tive tissue is gnthered into mass~s or pads; in others it i~ distributed in 
laminoo or sheets. 01u· such pad 1s found between the posterior aspect of the 
symphysis pubis and the angle formed . by the urethra and anterim: wall of 
the bladder-the retro-pubic fat deposit of lla~t. A .~cw11d ma~s ~s faun~ 
between the bnse of the bladder and the anterior wall of the cervix uteri, 
but th is is more dense. This mass, bounded by the peritoneal reflection 
above and the vaginal wnll below, forms a firm bond between bladder 
and uterus, so that the uterus can hardly move without drawing the bladder 

t Di~roses of "\Yomcn, 187~ 
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with it. A thfrd mass is found between the lower po~lerior wall of D~uglas's 
pouch and the related part of the rectum. Afourlft. mas~ is found JD each 
ischio-rectal cavity. Uniting these masses, conuect!ve tissue runs al.ong 
between the muscles and organs in layers of varying ~h1c~ness. . One por~1ou1 
specially distinguished by Virchow as the parametnc t1~sue, is a loos.e tissue 
2 cm. thick, with abundant bloodvessels and lymphatics s~rroundlllf! the 
lower portion of the uterus and the upper portion of the vagma. By. others 
the term is intended to embrace all the connective tissue iu the pelvis. R 
Barnes describes this part of the connective t issue as of especial i.nterest in 
labor. H is invariably stretched as t he head advances, and hence is. the seat 
of blood and serous effusions, commonly rapidly absorbed, but which may 
eas ily be the starting point of pathological processes. 

TnE CoNTfNUCTY op TITE PELVrc CoxNECTIVE T1ssuE.-This character, 
of immense irnporta.nce in the pathology of pelvic inflammation, i s.illu str~t~d 
by dissection a nd by injections of air, water, and plaster of Paris. K omg 
and others have made experiments in this way. Bandl has summarized 
them thus: (1) 'Yater injected between the layers of the broad ligament 
high up in front of t he ovary passed fir:;t. into the tissue ly ing at the highest 
pttrt of the side-wall of the t rue pelvis. It then passed into the tissue of the 
iliac fossn, and lifting up the peritoneum, followed the course of the psoas, 
passing on ly slightly into the hollow of the iliac bone. Lastly, it separated 
the peritoneum from the anterior abdominal wall for some little distance 
above Poupart's ligament, a nd from the true pelvis below it. (2) Ou injec
tion beneath the base of the broad ligament to the side and in front of the 
isthmus, the deep lateral tissue became filled first; then the perituneum 
became li fted up from the anterior part of the cervix uteri . The separation 
passed thence first to the tissue near the bladder , and ultimately the fluid 
passed along the round ligament to the inguinal ring. There it separated 
the peritoneum along the line of Poupart's ligament, and passed into the 
iliac fossa. (3) An injection at the posterior part of the base of the broad 
ligament filled the corresponding tissue round D ouglas's pouch, and then 
passed on as described at (1). 

These ex periments, it wil l be seen, run parallel in a great measure with 
the pathological observations on pelvic cellu li tis and abscess, lending most 
valuable aid to the clinical appreciation of pelvic inflammations. 

The Statics of the Uterus. 'VHA'.r IS TITE NORMAL POSl'fION OF TITE 
l'TERUS?-This is difficult to define. It varies much in different individuals, 
even apart from pathological influences. It is very mobile, slung as it were 
in the embrace of the broad ligaments, and very lightly tethered by the 
round and u tero-sac ral ligaments. It rests upon the bladder in front, and 
i t~ union to th_is .organ is its most fixed point i through i t the cervical portion 
ot the u terus 1s impeded somewhat from. retreating backwards. 'Vhen the 
uterine neck retreats, the base of the bladder must fo llow ; so also in its 
ascent and descent. The movement of the body of the uterus is hardly at 
all impeded by this connection with the bladder. Thus Aran describes the 
utero-vcsical bond as the axis of movement of the uterus R. Barnes gives 
a diagram C' Diseases of 'Vomen ") to show that as the uterus descends in 
pr~lapsus, the cervical portion is held as if it were moored to the symphysis, 
whilst the body rol l.s back. _Prolapsus, therefore, is almost necessarily 
attended by retrovers10n. Sect10ns taken on frozen cadavers are not trust
w?rthy evidence of the position of the p~lvic organs. In lif0, the turgescence 
of the blood vessels, the play of the muscles, and other vital conditions are 
a!I important fact~rs. Cli~ical explorations! although seeming ly less precise, 
g ive really h.etter mforrnat1on. Generally, 1t. may be said that the body of 
the uterus slightly curved forwards presents its fun d us pointing in the axis 
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of the brim, or rather anteverted (see Fig. 56). A line (a, a,) drawn from 
the lower edge of the pubes to the sacral promontory will touch the summit 
of the fund us, so that the whole organ lies within the pelvic cavity. Theos 
uteri externum will touch a line (b, b,) drawn from the lower edge of tl.te 
pub~s to th.e body .of the fourth. sacral vertebra. Frequently, however, the 
os will be found higher than this. 

Inser~ed ob~iquely into th_e v~gina, the uterus partakes of whatever support 
the va~p_na eDJOys. The obJ.ect10ns urged by some recent authors against the 
propos1tl?n that the uterus 1s ~uppor~ed .by the vagina must not be accepted 
too read1ly. Hart, representmg tl11s view, contends that the uterus rests 

FIG. 5ti 

upon the posterior or sacral segment of the pelvic floor, ~rnd owes nothing to 
the vagiua. BL1t the uterus often maintains its normal level when this sacral 
segment is virtually destroyed, as in complete laceration through the sphincter. 

The vagina, in effect, is a musculo-elastic column which, when in moderate 
vigor, will ensily support the uterus. The vaginal coJumu, moreover, is 
supported by its attachments through connective tissue and fascire to the 
sides of the pelvis. The uterus may owe little to its ligaments; but still 
they contribute somethiug. If, as one party contends, the ligaments nre 
usf'less for this purpose, and if, as another party contends, the vagina is also 
useless, how is it that the uterus keeps its place against gravity and abdominal 
pressure when the perineum is destroyed? The uterus and anterior section 
of the floor of the pelvis move downwards on inspiration and forced expiratory 
effort, the chest being fixed, the glottis closed. On ordinary expiration the 
floor of the pelvis rises again towards the abdomen. 

Physics of the Abdomen and Pelvis. 

Certain poi11ts in the structure, contents, and properties of the abdomen 
call for notice. 

DIMENSIONS o .F THE AuDOMRN.-Bounded by the concave diaphragm 
above and the concave pelvis below, the average height is from 16 to 18 
inches or 40 cm. to 50 cm., or about one-quarter the body length. The 
capaci'ty may be estimated from the weight of its contents. These weigh 
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together 12 to 15 Jbs.=6 to 7 kilos.; their specific gravity is be~ween l.~2 
and 1.07. )laking allowance for the hollow intestines, the capam.ty then is 
about 6 to 7 litres, or 12 to 15 pints (Spiegelberg). Io gestation all the 
usual contents of the abdomen find room in it. In order to make space 
for the gr:wid uterus, the organs are packed away upwards and ba?kwa~ds; 
and still more room being wanted, the abdominal wall under.,..go~~ d1stent10~. 
In this way the capacity of the abdomen is increase~l. J. l. Sunps_on esti
mated the capacity of the gravid uterus at G to 8 litres_; but Tanner Sll)'S 
this is exaggerated, and places it at 4 to 5 litres-that 1s, a.t about 8 l? 10 
piuts. We do not think Simpson's estimate mucl~ to~ l~1gh. Certam~y 
in some cases it is exceeded. 'Vhatever the quantity, it 1s nearly all rn 
excess of the usual capacity. This must give au impressive idea of the 
changes wrought in gestation. 

TuE EFFEC'1' 01~ INTRA.-ABDO'.\IINAI~ PRESSUHE ON 'l'HE FEMAI~1~ PELVIC 
FLOOR bas been studied by Hart. In the upright posture, assuming that the 
floor is under fluid pressure, the effect of ord inary intra-abdominal pressure 
is to press the pubic against the sacral segment. In ordinary conditions 
atmospheric pressure is acting equal ly all over the abdominal and pelvic 
surfaces; but the pelvic floor, bearing the weight of the viscera1 bulges 
more than the other boundaries of the abdomen. If the woman be made to 
assume the geuu-pcctoral posture, the bulge of the viscera will be at the 
sternum, and the pelvic floor projection is diminished. So long as the vulva 
remains closed the two pelvic floor segments remain in contact. But if in 
the genu-pectoral posture or the semi-prone posture the labia be held apart 
and the perineum retracted, air rushes into the vagina, and the uterus, with 
the rest of the pubic segment, sinks towards the abdomen. This point was 
first explained, we believe, by Oldham, who submitted that by thus bringing 
the atmospheric pressure to bear, the retroverted uterus might be reduced. 

Russell Simpson and Hart state the case in this way: "The segments of 
the pel vie floor separate from each other when a woman assumes the knee
elbow posture, and the hymeneal orifice is opened. The pubic segment 
passes down with the viscera; the sacral segment remains behind, recoiling 
slightly upwards. Thus, they say, functionally the pubic segment is visceral, 
and the sacral segment is vertebral." 

THE EFFECT 01~ RESPIRATION UPON l'llE ABDO'.\llNAL AND PELVIC 
CoNTENTS.-During inspiration the thoracic, abdomiunl, and pelvic cavities, 
quodd pressure, become one cavity. The vacuum created in the chest forces 
down the lungs and diaphragm; these in turn drive clown the contents of the 
abdomen and pelvis, causing projection of the pelvic fioor. During expira
tion the reverse moveme11t takes place. There is a general collapse of the 
chest and abdominal walls towards the centre; the pelvic floor ascends. 
This is clearly tested when the bladder is being emptied by catheter. 
During inspiration the stream of urine is stronger; during expiration it 
slackens. The ebb. and flow of the urine is an exact gauge of the ebb and 
11.ow of the abdommal organs. Under this expiratory movement air mav 
~e ?rawn int?. the uteru~, as i!l a case related by George Harley.1 Unde"r 
s1w1lar coud1t10ns1 especially if seconded by the semi-prone posture, the 
heavy uterus, after labor, not supported by binder or abdominal muscles, 
bagging down creates a vacuum, and air is drawn into the uterus. Adolph 
Hasch~ brought forward several illustrations of this law. 

"There a\e interesti.ng applications of t~is knowledge. It teaches that 
.after labor, if not durmg labor also, and, 111 fact, in every case in which 
pelvic drainage is desirable, the best posture is the dorsal. It is by the semi-

1 Obstetrical Trans.nctions, 1863. 2 Ibid, 
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prone posture that we derive the greatest advantage from Rims's speculum. 
It greatly aids our efforts at reduciag inversion of the uteru~, and in 
replaciog a prolapsed cord. Ou the other hand, in most operations upon the 
uterus and \·agiua, where it is of importance to bring the uterus as low down 
near the vulva as possible, the dorsal posture, by bringing the force of 
gravity to counteract the respiratory rise of the uterus, and which can 
be further greatly aided by direct pressure by the hand on the abdomen, is 
the best."1 

The Pelvis as a Base of Support of the Trunk.-The pelvis may be 
looked upon as n bony belt composed of two vaults: the one upper and pos
terior, supporting the weight of the trunk at its median level; the other 
inferior and anterior, serving as a counter-arch to the first. These two 
vaults meet at their extremities, and at their point of junction are supported 
by the lower limbs. A transverse line passing through the ceutre of the 
heads of the femora represents the basis of support of the trunk and 
the axis of rotation of the pelvis. The weight of the trunk above bears first 
upon the sacrum and the sncro-iliac ligaments, tending to drive the sacrum 
inwards nod downwards; secondly, is transmitted to the iliac bones, tending 
to compress them inwards towards the centre and downwards; thirdly, upon 
the cotyloid cavities and lower arch of the pelvis, where the down-pressure, 
being met by the resistance of the femora, tends to force the lower arch 
inwards and upwards towards the centre. All these tendencies are brought 
into clinical evidence in cases of osteomalacia, in which the softened bones 
yield to the lines of pressure. 

Sometimes, as in some forms of scoliosis, the lumbar vertebrre yield under 
the superincumbent weight and sink forwards so as to overhang the pelvic 
cavity; or, as in disease of the sacro-lumbar joint, the last lumbar vertebra 
slips down dislocated from the sacrum into the pelvic cavity, a condition 
known as spondylolisthesis. 

The pelvis further acts as an organ of protection to the structures contained 
within it. 

The Measurements of the Pelvis. 

Dr~PINJTION.-lt is necessary to define precisely the points. between which 
the measurements are taken. .,Ve adopt the rules laid down by Garson.2 

The following are the dimensions of most practical use in obstetrics: 

8. L. 
H. II. 

A.S.S. W. 
c.w. 
P.11. 

P. l. D. 
A. P. D. B. 

T.JJ.ll. 
A. P. D. 0. 

T. D. 0. 
S. P.A. 

Length of thcst1.crum 
Brt>ndtb of the ~a<•rum. 
'\\'idth between nuterior.~uperior i.pine.s of ilia. 
Cre,;,t-width. 
Pel de height. 
)1'11bo·i;;cbiaticdepth. 

;j~~~~:~;~:es~r~~~e~~~~·t~;1~~ br-im 
irnat~:;~~:~r~~~e~!:1~;t:~S!t~utlet. 
Subpubic angle. 

The capitals give the initial letters of the dimensions. They are useful 
to s1we space. 

The ~ar·l'al length, S. L., measured from centre of upper margin of pro-

1 Bnrnei;'s Diseases of '\Vomen, 1878. 
7 Trnn.:t\ctions of lntenrntionul :\fcdical Congre~.: 1 1881. 
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montory on body offirst sacral vertebra to middle of inferior border of fifth 
sacral vertebra. 

The sarral breadllt, S. B., the maximum breadth of first sacral vertebra-
i. e., about the middle of its upper surface. . 

The width, A. S. 8. ,V. (see above) , from centre of the mo~t pro~ment 
part of the posterior-superior spine of one ilium to corresponding pomt on 
the other. 

P. I . D., the distance between the upper border of the pub~s, measured 
from the smooth level surface on the pubic side of the iliopectmeal suture 
and the lowest part of the tuber ischii . 

.MEASUHEME~·rs OF TIIE BRIM.-The conjugate, A. P . DB., and trans· 
verse, T. D . B., are measured at right angles to one another; A. P. D. B. 
between the centre of the anterior-superior margin of the body of the first 
sacral vertebra and the most ndjacent point of the linea symp11ysis pubis; 
T . D. B. across the widest part of the brim, which is usual ly a little above 
and anterior to the top of the great saCro-sciatic notch . Upon these two 
diameter3, says Garson, the whole pelvis seems to be constructed. 

0UTLl::T.-A. P. D. 0., the distance between the centre of the anterior
inferior margin of the fifth sacral vertebra and the uearest point on the 
linea symphysis pubis. 

T. D . 0., width between the most widely separated points on lines passing 
parallel to the brim-line from the lower ends of the obturator foramina to 
the spines of the ischia. 

THE SUBPUBIC .A .. XGLE.-Formed by the meeting of the ischio-pubic rami 
of each side at the lower end of the symphysis pubis. 

Fu;. 51. 

The relations of the 1_neas~rements of th.e ilin. and pelvic brim, according 
to <J:arson, allow of their _bemg mathematteally determined, and it is thus 
poss1_ble to construct a diagram from the measurements of an individual 
pelvis, or from the average measurements of any number of pelves. The 
European ~n<l Andamauese pe~ves (Figs. 5~, 58) are drawn from the averages 
taken by h11n, and may be considered ns typical forms. These are constructed 
upon the A. P. D . B. 

The mean variations of the A. P. D. B. an<l T. D. B. vnry but slightly, 
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the T. D . B. less than the other. Garson, therefore, selects the T. D . B. as 
the mdex or standard measurement. T. D. B. is then 100 

Fig. 57, from Dr. Garson:s m~moir, is a diagram of a ~ormal European 
female, constructed from typical mdex of transverse diameter. 

Fig. 58 is a diagram constructed on the imme plan of the .Andamanese 
female pelvis. 

Fw. 58. 

8.L. .~.B. .\ ~ \\' c II 1· II. l'.I, I• .. \ }'JI.JI. T.U 11 \ I' I• 0 T.ll.o .... r .. \. 

1 I. Europenn 101 118.3 231.ii ~ii 201.7 !!l.4 1013.(i 13'3 116 11-19 76° 
!l. Austrnlinn fJl..l 104.C JnS.<J :!-:10.G IP.IA R2.:? 108.2 118.2 107.6 104.8 78° 

13. Andumunese 91.4 97 172.J :?07.7 lfi7 iti<.I !J!J.1 102.8 100.6 93.1 8.j0 

111dicesof t/1euboi:e 111eusur1'nu11ts. 

11. Europenn 7il.3 88.7 :!0-"i.8 li;H fi!-i..J 80 100 fi7.2 87.2 
i1. Aui;.tralinn 77.1 ~9 :204. l 15~ !l 1m_;, !l:.!.4 JOO !H.5 98 

13. Andirnrnese 88.~1 H-1:? :!01.9 IH:.! I 7:3.t-l (!!i.2 100 98 90.2 

The pelvis in man in all the races is distinguished from that of woman by 
several feature~. 'l11rn differences between the different races u.re not less 
important. Anthropologi::its now seek in the comparison of the pelvis, as 
well as of the crnnium, data for establishing a. clas.sification of the human 
rflcc::i. Some clay we may arrive at a scientific knowledge of the relations of' 
the ftetal skull to the pelvis. 

The most important researches in this direction are those of Vrol ik (1826), 
Weber (1838), Barnard Davis, Karl Marlin (1866), G. Frit.ch, Flower, 
Verneau' (1879), Garson (1881). 

Flower says that, 11 next to the skull, the pelvis appears to be the osseous 
framework most likely to nfford distinctive race characters." ' Veber (18231 
seeks to demonstrate that the head and the pelvi::> are subjected to the same 
laws of evolut ion; that the good or bad conformation of the one coincides 
with the similar state of the other. Hence, Weber says the inspection of 

1 Le Bassin dnn!I Jes Sexes et dans les Races, 1875. 
IO 
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the head indicates the state of the pelvis. Ilis method is very simple-t?e 
occipito-frontal, bi parietal, and fronto-mastoidean rep1:esent. the sacro-p1:1b1c, 
bis-iliac, and oblique diameters. The brim is in relation with the cramu.m1 

thr{~~~\'~;:~/~~ ~~~/~!·that the A. P. D. O. is greater than the c~rresponding 
measurement of the inlet or brim in the Europeans, but smaller lll the ~nda
manese · whilst in the Australians the two measurements are pract1cally 
equal. 

1

The transverse diameter of the outlet is always smaller than that of 
the brim. 

Comparative Anatomy of the Pelvis. 

The distinctive characters of the woman's pelvis receive further illustra
tion from the study of the com,pamtive anatomy of the pelvis, including in this 
survey not alone the lower animals, but also the <lifferen~ races and the 
sexual differences. Since the differences in pelves are chiefly defined by 
measurements, it is convenient in this place to describe briefly the objects 
and methods of Pelvimetry. This practice is applied to two principal pur· 
poses-first, to the study of wet and dried specimens with a view to obtaining 
scientific data for anthropological investigations; secondly, for clinical pur
poses, to determine the dimensions of the true pelvis in woman, so that, 
possessing these data, we may educe an ideal standard pelvis as a basis for 
scientific obstetric argument. It is also applied to the Jiving subject with a 
view to immediate and prospective clinical indications. 

'Ve will first apply Pelvimetry to the description of the pelvis in different 
races and sexes. We shall afterwards be better able to appreciate its appli
cation to the problem of labor. 

Velpeau reminds us that Deventer and De la ~Iotte even make no mention 
of geometrical measurements to determine the form or dimensions of the 
pelvis. It is dating from Ould and Levret that the expression of diameter 
found place in the domain of science. It was at first thought with Smellie 
that it was enougq to indicate the sacra-pubic and bis-iliac diameters, but it 
was soon seen that the third or oblique was not less important; and Levret 
admitted it into the following editions of his work. 

Pe1vimeters for use on dried pe]ves admit of accurate construction and 
give precise results. For example, to measure the dimensions of the brim, 
cavity, and outlet, an instrument constructed on the plan of that used by 
hatters for measuring the inner dimensions of hats is perfectly applicable. 
But we cannot use such an instrument on the living subject. 'Ve must be 
content with approximate results, drawn partly from measurements, partly 
from calculation. 

The Pelvis in Different Ages.-Tlte fa:iril pelvis resembles in general 
characters that of the brute. It is small in its transven:;e diameter compared 
with the antero-posterior. The parallelism of the lateral as well as of tbe 
anterior and post~rior pelvic walls is, says 'Vood, sufficiently marked and 

~:5~r~i ;~ehf0~?e~·s~dnei:~l:,s ;v~~1~~~t~tr~t~~u~~e~~~e~nt:~~ pelvis, as it is of 
As childhood advances, the sacrum becomes more curved, and the trans· 

v~rse diame~e~· w~dens. The sides ?f the pelvis grow until 19 or 20, so that, 
rightly, nub11ity is not reached until that age; but some subjects are <level· 
oped much earlier. 

The Differences between the Male and Female Pelvis.-It is not unim
portant to take uote of the points in which the female pelvis differs from the 
male. The general character of each is impressed by the functions for which 
it is framed. The male pelvis is built for strength, to support the trunk and 
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lower limbs, to give hold and leverage to the muscles and joints in the 
manner most favorable for powerful exertion. It is therefore compact and 
well ossified. The female pelvis is built with a view to the function of 
parturition. It is therefore capacious, and the bones are light in proportion. 

The following are Verneau's principal conclusions: 
1. The form of the superior circumference is the same in both sexes; the 

relation of the antero-posterior maximum diameter to the transverse maxi
mum is in both sexes 0.G2. 

2. All the dime111~ions of the internal iliac fossa are less in the female, 
except the distance from the anterioMuperior spine to the sacra-iliac joint. 

3. The internal iliac fossa is more hollow in the male. 
4. The iliac tuberosity is more developed in man. 
5. The pubic spines arc wider apart in woman. 
G. All the diameters of the superior strait are wider in woman, especially 

the transverse. 
7. Tl~e superior strait is rounder in woman, partly from its wider trans

verse diameter, partly from its transverse diameter being situated more 
anteriorly than in man. 

8. Iu man the distance between the ischiatic spines is seldom more than 
107 mm., and oj~en [eJM than 90 mm .; in woman it is often more than 107 
mm., and nel'er le~ than 90 mm. • 

9. The maximum transverse diameter of the inferior strait is nearly 15 
mm. more in woman than in man. 

10. The antero-posterior diameters of the inferior strait in woman are 
only a few mm. more than in man. 

11. The pubic arch is wider in woman. (75° in woman, 58° in man.) 
12. The summit of the pubic angle is always round in woman. The 

ischio-pubic tubercle is more turned outwards, and the ischio-pubic ramus is 
concave towards its middle part. 

13. The cotyloid <leprea:<iion is smal1er, and looks more inwards and back
wards in woman. 

14. The obturator forameu is relatively larger in woman, and more oblique 
outwards and downwards. 

1.3. The distance between the ischia is greater in woman. 
16. All the vertical diameters aro greater in man. 
17. The total height of the male pelvis is usually 220 mm.; the total 

height of the female peh•is is usually 197 mm. 
18. The distance from the ischiatic spine to the anterior-superior iliac 

~~itl~ei}e:~~-ly in woman 187 mm.; in man 150 mm., which is never reached 

19. The interval between the anterior-superior iliac spine and the lower 
part of the ischium is 165 mm. in woman; in man 182 mm., which is never 
reached in the female. 

20. The relation between the maximum vertical and the maximum trans
ver:5e diameters is only 0.74 in woman i in man it exceeds 0.79. 

A cbaracteri15lic feature is the eversion of the edges of the su bpu bic arch 
in woman. This focilitatcs the egress of the child's head. It adds to the 
capacity of the arch. The eversion is much less marked in the male pelvis. 

The Pelvis in the Lower Animals.-The chief points of comparison are 
the following: Davis pointed out that the oblique clirection of the symphysis 
pubis-it forms nn angle of :35° to 40° with the horizon in the erect posture
is pcculinr to the human species. In animals the symphysis is parallel with 
the axis of' the body. In all the lower animals except the tortoise, the inlet 
and outlet of the pelvis are in a straight line. In woman, the pelvis forms 
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a cim,ed crowl. Both the forward direction of the coccy.r and the width of the 
pitbic arch are peculiar to the human species, and have reference to the e_re~t 
posture. In all the lower animals, the transverse diame_ter of the pe~v1s ~s 
considerably less than the conjugate. Even the pelvis of the gorilla IS 

striking by its elongated oval form. . 
The pelvis is not essentially a part of the parturient canal. No ammal, 

Roberton observes, is endowed with a peh-is, unlC::iS it mo.ves upon two or 
four limbs. The cetacea have no pelvis. SeYeral species of quadruped 
mammalia either have an imperfect pelvis open in front, as the ant-eater, or 
so small that the vagina passes in front of it, as the mole, shrew, seal. 

The man 1s pelvis approaches the type of the lower animals in th_ is: the 
excess of the transverse diameter is more marked in the female i the rncreas
ing proportion of t.he transverse to the antero-posterior diameter may be 
accepted as the character which most constantly marks the rise in the scale 
of mammalia. In this respect man 1 the noblest ape, shows an advance upon 
the gorilla. Taking this as an index of progressive development, then we 
find the highest pelvic type in the European woman. Does this prove that 
man is the inferior animal'? .l\Ian, perhaps, would appeal to another index 
-the cranium. If woman excels by the pelvis, man excels by the head. 
Do not the male and female features of excellence point alike to the influence 
which the reproductive organs exercise upon the development, not alone of 
parts of the skeleton, but of the whole" organization of man and woman? 
If we commence from the earliest epoch in embryonic growth1 we cannot 
help seeing abundant evidence of the dependence of structural development 
upon sexual determination. 

Variations in the Pelvis in Individuals.-If variations in the form and 
size of the pelvis are less frequently observed than are variations in stature 
and other characters, this may be partly because the pelvis does not so readily 
lend itself to observation. It is, however, certain, that there is a consider
able range of variations consistent with normal gestation and parturition. 
It is not easy to determiue the relations which exist between the size of the 
pelvis and that of the whole body. We do not know that any precise 
observations upon this subject have been made. 'Ve may state from our 
experience that a large pelvis is not necessarily the appendage of a tall woman, 
nor that a short woman necessarily has a small pelvis. Small women not 
seldom have capacious pelves, and bring forth easily. 

Hence the difficulty in determining a standard pelvis. This is no more 
easy than it is to determine the standard man. The standard of normal 
con~struction cannot be defined by a fixed number of inches. Elasticity within 
a certain range must be admitted. In some women the bones are thick 1 

solid; the lines of muscular attachment are strongly marked. In others the 
bones are remarkable for lightness. The iliac fo~sa, the inclination of which 
forms, with the plane of the upper strait, an angle of 40° nearly, may be 
con~iclerably more hollow or flatter, or more inclined to the horizon. The 
antero-superior iliac spines, generally directed towards each other by a 
scarcely perceptible curve, sometimes approach each other by an abrupt and 
decided curve, or diverge by turning outwards. The sacrum and pubic 
arch vary considerably. 

Pelves may be clisti11guishecl as large, mediwn, and sm,a.ll. Text-books 
i_nvaria?ly descril?e a pelv~s ax1uabiliter ju.'{lo nu.tjor, and a pelvis requabiliter 
7usto mmol', mcanmg that rn these cases respectively, without deformity the 
pelvis is sensibly larger or sensibly smaller than the assumed standard.' 

The pelvis is ra1·ely quite symmetrical. The right side is generally a little 
larger than the left .. This. h; probably the result of the greater muscular 
development of the right side of the body. If from any cause one leg be 
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shorter or less used than the other, the corresponding pelvic half will be 
smaller (Paul Broca', IL Barnes'). It is probable that this greater develop
ment of the right pelvis may influence the frequency of right oblique positions 
of the head in labor . 
. T~1e pelvis yrese~ts planes, a.r·es, CUrL'es, inclinations, diameters, angles, 
mcl111es, and C'il'C1.t1njerence.<t. 

Planes of ~he P_eivis.-A plane is ~n imagin_ary level pa~sing through the 
antero-poster1or diameters and touchmg the sides of the true pelvis. For 
exampl~, the plnue of the upper strait or brim may be exactly represented 
by placmg a sheet of pa.per cut to the shape of the brim upon the brim. 
There are three JJrintipal planes-(1) that of the brim., just described; (2) 
that of the cavity, tnken in the ceatre of the pelvis, the front placed behind 
the middle of the symphysis pubis, the back in the centre of the sacral hol
low; (3) that of the o'llllet, drawn from the tip of the coccyx to the edge of 
the pubic arch. Between these three cardinal planes any number of inter
mediate planes may be imagined. 

A line falling perpendicularly upon each of these planes in succession 
would represent the cun·e of the pelvic canal, or its curvi1inear axis. 

The Axes of the Pelvis.-A.n axis of the pelvis is the perpendicular drawn 
upon a pluue. Three axes may be adopted-that of the brim, of the outlet, 
and the curvil inear axis of the pelvic canal. 

1. Thus, the Axrs OF THE Bum is represented by a line perpendicular to 
the plane of the brim (cl, i). Such a line produced to the umbilicus above, 
n.nd continued below, would strike about the middle of the coccyx, the subject 
being erect. It coincides nearly with the axis of the uterus. This is the 
line the fcctus nearly follows to enter the pelvic cavity. It is usual to say 
exactly follows, but this R. Barnes has shown to be inaccurate, since the 
fll.!tal preseuting part must roll round the promontory to get into the cavity, 
describing a curve ba ... kwards, sharp in proportion to the projection of the 
promontol'y. The axis of the brim is parallel with the inner face of the 
symphysis pubis. 

2. TuE Axis OF THE Ot'TLET is represented by a line perpendicularly 
falling upon the centre of the plane of the outlet (h, 1.-). A perpendicular 
so drawn would-the coccyx being in its ordinary position-strike the sacro
vertebrnl angle. If the coccyx is extended as ia retropulsion, the plane 
and axis of the outlet 'rnuld both change with the retreat of the coccyx. 
This axis represents nearly the line taken by the feet.us in its exit. 

fro~~ r[i~Ec!1:~:s~~~ T~~Et~>cm~';:i~ ~~\~:e\ri~;h~:1t~ t~:e a~~~vo~1 t~i::t~:l~~~tin/r 
we look at the axes of the brim and outlet we see (Fig. 5D) that they cross 
at an angle, obtu:se pubei:iwnrds, about the middle of the pelvic cavity. If 
we continue the axis of the brim, keeping nearly in parallelism with the 
curve of' the sacrum, this axis will strike succe~sively all the planes of the 

. cavity and emerge in coincidence with the axis of the outlet. This ~urved 
axis continued out::.ide the peh•is round the symphysi~ as a centre w11l rep
resent l'arus':s cun·r, the cour~e taken by the head at birth. 

TuE PLA:NLs ANJ> .. \..x1:s I~ D1FFEnE~T ATTlTUDl:"'.-Tbesc depend upon 
the inclination of' the pelYis-tbn.t i~, the nngle formed by the pla~e of the 
brim with the horizon. In the erect posture, the plane of the bnm forms 
nn angle of 60 · with the horizon. If the woman double her:self' up, crouch
ing with the knees on the abdomen, the promontory will be lower~d, a1.1d 
the anterior wall of the pelvis will be drawn up, the plane of the brnu will 
become nearly horizontal, and the axis of the outlet will be inclined from 

1 Brown·~Cl')l!llrJ's Journnl. z Obstetricnl Trnnsnctions. 
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behind forwards about 60°. The same thing occurs when the woman is 
1 yi~~!n c~:::u~:;~~v~~~c~3.rsai~:;us~~t~J (f)d i~it1~!J!lion to the axis of the 

inl:/'d. i2~~~::!~~~~ot~aWe;:,~~~!s ~~~-~~tl~.his is the segment of a circle 
having for its centre the sacral promontory. (See !ig. 59, E, :F.) Under 
ordinary conditions~that is, with a well-formed pelvis, the promontory ~nly 
slightly projecting-this curve has no great clinical imp?rtance. But !n a 
large proportion of cases, in which the promontory. projects ever so I_1ttle 
beyond the standard, and more and more as the pelvis assumes more decided 

F10. ,>9. 

A, 11. llori7.<rntnl, or tlat11111 line, r, n. Cun·e of {'aru~. E, t', llarn t>~'l cun·e. a, 11, u. Uoilies of lumhu 
'fertebrre. b. Sarro-lumbar joint or promvntory. b, , .. Conju~.i.te dinmelcr of hrim, and J>laoe or brim. • 
d, j. CouJuga.w dk1meler of outlet, a nd plo.ne of 011tlet. (J. l:'ym11hy~i~ pul>I~. d, i, Axi11 or l>rim . h, k. AX.it 
of outlet. m,ll. Poup.'lrt'sli.;ameut. p. l'er[ncum 

contraction, as in most cases of rickets, and in the sco1iotic pelvis this curve 
cannot be disregarded. The head, which under the most favorable conditions 
descends nearly straight in the axis of the brim, until the vertex touches the 
ftoor of the pelvis, must describe a curve-the curve in question-round the 
pro~ontor.y in orde~· to get into the hollow of the ~acrnm-that is, into the 
pelvic cavity. Arrived here, to get out of the pelvis the head must describe 
a n.e'~ circle, (2/ _Gm·us's ?Un1e, which ha~ for its centre the symphysis pubis. 
This is the curvilinear axis already described. (8ee Fig. 59, c, n.) 
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The Inclinations vary between the two extremes of the upright posture 
and of the doubled-up posture, knees upon the abdomen. (1) The inclination 
of the pelvis in the upright postu,.e places the plane of the brim at an angle 
of 60° with the horizon. (2) The inclination io the doubled-itp posture brings 
the plane of the brim nearly horizontal-that is, the axis of the brim is 
made to approach parallelism with the vP.rtebral column. This inclination 
obviously facilitates the entry of the fcetus into the pelvis. Between the 
upright inclination of 60° and the horizontal of the doubled-up posture there 
are corresponding inclinations. 

The change of inclination depends mainly upon the flexion or extension 
of the dorsal and lumbar vertebrre, and very slightly indeed upon Hexion or 
extension of the sacrum upon the last lumbar vertebra. 

Io proportion to the degree of inclination, and the attendant prominence 
of the sacro·vertebral nngle, will Baroes's curve be more or less pronounced. 

The Diameters of the Pelvis.-The diameters have reference to the circles 
or circumferences of the pelvis taken at certain stated points of the pelvic 
canal. T hus there are d iameters of the brim, of the cavity, and of the 
outlet. (1) The diameters of the bi·iin are of first importance. In the 
majority of cases even of difficult labor, the relations of the dimensions and 
shape of the brim to the child's head determine the course of the labor. 

Fw. GO. 

F•:\l.\Lf. Pr.Ln,;,o:.r•TlllltD ?<.\Tl"llAL1'11.r.,s11ow1sr. roRll .\SD 111.nu.,.£RSOr llRJ31 OR 1su:T. 

a, b. Ankro--1~1~tcrior or c:o1lju~\lt- diam1-11·r. c, ,1 Tnm~1••'""" dhnu-kr, •·, f. Ri~ht obli<1ue dianu·t··r. 
u,I •. l.<>fio!Jli'lueJiamttl·r. 

The proportions of the lower parts of the pelvi~ canal, although in many 
cases important, are in most cases of seconda:y nnpo_rlance to those of the 
brim. Three principal cliameter:'i must be studied. Fig. 60, a, b, _the antero
posterior or conjugate; c, d, the transverse i e.f,,g, !i, t_he oblique. C.See 
Gnrson's definitions of the diameters, p. 143, for md1catt0ns of the points 
between which the diameters are taken .) The oblique, also called diagonal, 
diameter is doublei the one measured from the right sacro-ilincjoiut, e, to 
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the opposite iliopectinenl eminence is called the rig~t ob~ilJue;. n.ncl that 
drawn from the left imcro-iliac joint, g, is called the left o?h9ue diamele!" 

It is convenient to set out the diameters of the three prmc1pn.l pln.ncs 111 a 
tabular form: 

Conjugate 

Trnnsver;::e . . 
Obhqueordiagonal 

!\rim C'rnll)". 
ruche~. Centim lndu·~- C'cHtim 

4.30 = 10.70 

5.30 = 13.00 
ilOO = l:UO 

0.00 = 12.iO 
r).:!·;= 13.:W 

{

4.25 = 

~y~ ~ d~ 
4.i.) = l:!.00 

Tracing the phases of the conjugate diameter thr?ugh ~he pelvis, 'Ye see 
that at tbe brim it is the shortest diameter, and that 1t attams its maximum 
in the cavity and at the outlet. . 

The transverse is the longest diameter of the brim, medi um in the cavity, 
and shortest at the outlet. 

Fw.61 . 

Tn.1:-.-~\-EJISI'. '-tTTl<l ... Cit' l't:l.\I.~, ~ltn\\J ... r; !IH\l'E ,\'.;U Dl.\\1t:ll:n~ ot• !Ill. ,._11·11·1 

u, a. CorijUJ.,"nk 1hamctf'r. b, b. Tn1u.~nr~e 11i1111u·tn. Tiu.- two arc ntnrly NJU,11. 

The oblique is capacious at the brim, long in the cavity, and compara
tively short at the outlet. 

Supposing, then, an ovoid body, the circumference of which is about equal 
to the circumference of the pelvis, and that this body is moderately plastic1 

it follows that, driven on, this body will aclnpt itself in position and shape 
to the form presented by the unyielding canal at the planes successively 
reached . Such u. body is the child's head. The head will

1 
therefore, enter 

the brim in a transverse, or oblique diameter; having passed this strait, it 
will be compelled to turn its greatest length to the obl ique and conjugate of 
the cavity; and still progre:ssing, it will continue its rotation on its own axis, 
and tum its long diameter nearly to the conjugate or longest diameter of the 
outlet. We shall see hereafter the part that plasticity of the bead plays in 
this problem. 

If' we trace the transverse diameters through the pelvis, we see that they 
diminish sensibly from above downwards; the transverse diameter at the 



THE AXES OF PET.VIS. 153 

brim bein~ 5.3 inches, falling to 5 inches or less in the middle of the cavity, 

::~v!0 a~~~o~0c~~1 ~~1~r ~~~~e~,t ~ie tb~tl~~·nv~~:~~~~t11f~svi:r,f~~~ref~~=' ~~~::0'~~ 
note besides a small transver:se diameter about the middle of the cavity 
pa....ClSing from one sciatic spine to the other. It is a fixed diameter, and is 
~maJJ-:st of all, measuring barely four inches. At this level, therefore, there 
1s a kmcl of middle 11tmit. 

A sarro-cotyloid cliameter is described . This is measured frorn the rnicl
poiut of the sacral promontory to the point behind the centre of the cotyloid 

FIG. 1,2. 
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cavity (a, i, <t, 1~. Fig. 6 ~). This, iu well-formed pelves, gives from :3.5 to -l 
inches. The most useful npplication of this diameter is to determine the 
characters of obliquely ovate peh·es by comparing the two sacro-cotyloid 
diameters. Those who will take the trouble to rneusurc pekes apparently 
normal in this way will discover how frequently one side of the pelvis
usunlly the right-is larger than the other. A perfectly symmetrical pelvis 
i!' nry rare. 

ThC $lwalrtrd pefris is, of course, an idettl pe/iti8. This ideal is not obtained 
bv striking the average of a large number of indi~crimiunte pelves, but of 
selected pelves. The best ::;election would be from pclves of women whose 
pnrturient capacity had been proved by their having gone through normal 
lahors. In practice there is found n coni:;iderable rnnge of pelvic proportions; 
and at lenst equally cou~iderahle is the range of size of the child's head. It 
is not uncommon to find peh·es forger than the a::.sumed ~tandard . 

The sacra-vertebral angle is of the grcate::t obstetric intere . .:.t. It is tl1e 
can.liual point in labor. It is usually said to form nn angle of 1:~0° in 
woman. But many rnriations occur. 'Ve are familiar with pelves dry and 
in living subjects in which the angle is much more open, the promontory 
prc~rnnt i ng a \'cry moderate projection. The effucemeot of this angle is most 
marked in the kyphotic pelvis, in which the conjugate diameter is thus inor· 
clinntely lengthened. But com;iderable flattening <1f the promontory some
time8 occurs in pclves fairly proportioned. It is this angle which rules the 
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radius of Barnes's curve. 'Vheneve;. the angle is less than 130° there is 

alT~s: ;:~t~s~:~~~;'\~~~f~reti:t~~~~,\nt:e~=~'l~fo~h:O dtZ1~tl~::r~~=r8~br~l ~~~l;~: 
~!~t ~f1 ~~1: ;:I.u~~:::~a~~t~~e ~1/~f'~~~g c~~~;~. fr~fi1et~:n:tb8~f~~i:c~~~~ 
~a~~~/~~~0hoilm!1~~ r:~~J:~~vh~h r:l:b~:~d~u~~~ ~~~a~:~1 r;r: tt:ee :::fu0:! 
of the depth . The subtending line may be stated. at 5 mches, the perJ?Cll
dicular at greatest depth at 1. 25 inch . Observations of these data might 
furnish an index of the capacity of the sacral hollow. 

If we suppose the sacrum to be flattened out, the leng~h from promon
tory to tip of coccyx will be increased, aufl the perpendicular of greatest 

l''rn.63. 

depth will be shorter. If, on the other hand, the sacrum be more curved, 
the promontory and tip of coccyx will be brought nearer together, and the 
perpendicular or depth will be increased. These relations have been too 
little studied, but clinical observation proves that the characters of the 
sacral hollow are of great practical importance. For example, an exag· 
gerated hollow favors the production of occipito-posterior positions, and has 
a bearing upon the use of the forceps. 

The length ~r the anterior wall ~f the peb.:is is measured. from the summit 
of the symphysis to the e<lge of the subpubic arch. This gives from 1.75 
to 2 inches. 'Ve have known instances where this was much exceeded, 
giving rise to dyspareuuia. 

The h.;11gth of the 8ides ~f the pelvis increases from the pubic symphysis as 
we proceed backwards. 
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Inclines.-The measurements from above downwards of the sacrum sides 
and symphysis represent so many inclines. The inclines of the ;acru~ 
ha\·e ~een sufficiently described. The lateral inclines require a little more 
attention. 

\Ye have seen that the transverse diameters converge from brim to outlet. 
The result of lateral convergence is to form inclines at the sides of the 
pelvic canal. There are two inclines on each side, separated by an oblique 
ridge running from the brim of the pelvis just behind the upper angle of 
the obturator forn.men down to the sciatic spine. 

The a11te1·iot incline is bony, resisting, and looks backwards, inwards, and 
upwards. The posterio1· incline looks forwards, inwards, and upwards. \Yitl1 

FIG. 64. 
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the exception of the sciatic spine, this incline is entirely composed of soft 
parts. It is made up of the anterior aspect of the great and lesser sacro
sciatic ligaments, the two sciatic foramina, and the muscles, vessels, and 
nerves which traverse them. Tyler Smith assigned to these inclines an 

!:fa0ci~:~t o&:::v~~ u~~~~c;~~; p~:~t rl~t:!i~~i°~e~~e g~~:~~11/!~~e~~d~ b~tt~~~! 
are disposed to think them well grounded. If the head descend into the 
cavity with the occiput directed to either foramen ovale1 it must be obvious 
that coming from the anterior incline, the ridge running along the posterior 
margin of the foramen to the sciatic spine will guide the occiput forwards 
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towards the sy mphysis pubis. The transverse diameter of the cavity n_ar
rowing downwards, the long diameter of' the head mus_t fi!lcl acc~:uumodation 
by fittin g itself to the space of least resistance, and this fldge '~111 naturally 
guide the occiput fo rwards to tbe shallow par t of the pelvis under the 
pubic arch . 

The Circumference of the Pelvis.- ,Ye are for the present concerned 
with the true pelvis. Starting from the geometrical axiom that th~ circle 
is nearly three times the length of its diameter, we ma:Y appro~1mately 
arrive at the circumference, say, of the brim by acldrng. up it.s three 
diameters. Thus, -i.8 --r 5.3 + 5 inches= 14.6 inches, or the c1 rcumference; 
for the cavity, 5.25+5+5.25= 15.5; for the outlet, ;).25 (with coccygeal 
retropulsion J + 4.7;) + 4.i.5=14.i5 inches. These calculations ~ery nea rly 
correspond with actual circumferential measu rements. (See F1gs .. 641 Go, 
and 66). They show clenrly that the brim and ?utle~ are r~a l l y stra1~, and 
t hat the cavity expands between the upper and mferior straits. Practically 
we know that the passa5e of the head encounters most ditfi.cu lty at. these 
straits. These pelvic circumferences ha.ve to be contrasted with the circum
ferences of the fOC'tal head . 

The External Measurements of the Pelvis.- ,Ve may limit our attention 
to those measurements which can be taken from fixed points in the living 
subject. The ci rcumferences may be disregarded. They are liable to such 
variations from fat and muscular development as to be useless for obstetric 
purposes. 

The following measurements1 all capable of being taken between fixed 
points easi ly felt in most women, are of chief importance. They are best 
taken by means of the curved caliper compasses of B audclocque: 

1. External nntcro-pMlerior or conjugate diameter. 7 lo 8 
2. Externnl tmnsverscbetween iliac crests . 14to1G 
3. From grcnt troclurnter to opposite :;aero.il iac joint IO to 12 
4. Depth of pelvis from top of sacrum to coccyx 4.ii to 6 

Trrn REI.ATroN BETWEEN THE ExTERXAr~ AN D IN'l'ERNA.I~ DrMENSIONS 
OF TlIE P1~L\'ls.-The chief value of the external measurements depends 
upon their service as indications of the dimensions of the internal true pelvis. 
To what extent can they be trusted? If there were a defi nite and constant 
relation between the external and internal dimensions, it would be only 
necessary to determine this relation in order to possess an easy and certain 
clew to the great clinical problem, the dimeusions of the true pelvis. 
Baudelocque and Velpcau deduct from No. 1, the external conj ugate, 3 
in che::.. 

The case would stand thus : Exterual conjugate = 7 - 3 = 4, the true 
conjugate. Unfortunately this calculation is utterly falsified in practice, 
more especially in cru;es of pelvic deformity-that is, in the ve ry cases where 
in formation is most desired. Hohl says, from measurements made upon dry 
faulty pelves, the relation has often been quite normal; and t hat in most 
cases the true conjug-ate was 1 to 3 inches less than was indicnted by the 
external conjugate. Measurements made by ourselves on dry pelves and in 
living subjects are quite in accordance with Ilohl's statements. 

Sti ll 1 any marked diminution of the external standnrcb may he trusted as 
giving an ap.rro~imalc idea of the state of the true pelvis. Au unusually 
deep depresswu lll the lnmbo·sac.ral region 1 with str8:ighteni ng and jutting 
back of the body of the sacrum, is an almost sure s1gu of internal pelvic 
deformity; and unusual narrowness across the hips suggests a difficu lt labor. 

The bony pelvis may be e.tplored at the following point.~ of its e.i:ternal sur-
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fllce-namely, along the crest~ of the ilia, and especially at the anterior
superfor ~pi1zollS ptoce.~ses; sometimes along the linea iliopectinea; at the 
symphy;jis pubi~ from its upper border to the wbpubic arc/1; the whole spinoz1.'J 
apect of the sacr1111t rrnd coeey:c; generally the posterior border of the oss1 
iunominata; aucl helow, the tip of the coccyx by the rectum, the tuberosities 
q( the i~cltin, and the mcending rami of the ischia. In thin subjectH all these 
points can be traced; in fat subjects all are more or less covered; but the 
symphysis pubis and the sacro-lumbar recess, the anterior-superior spinous 
processes, rarely escape careful examination under £rm pressure. 

These points serve as important landmarks to determine the relations of 
parts, a_nd ns poiots. whence to me~sure the_ dimensions of the exterual pelvis. 

Pelv1metry apphed to Obstetric Practice.-If we could obtain approxi
mately exact measurements of the dimensions of the pelvis in a gravid, 
especially a parturient woman, we should have solved one part of the great 
problem of obstetrics. If we could also take accurate measure of the dimen
sions of the fo•tal head still in utero, and be at the same time able to estimate 
the degree of its plasticity, we should be in possession of the two primary 
factors absolutely and in their relations to each other. If: thirdly, we could 
accurately gauge the driving force brought to bear upon the first two fac
tors, allowing for the resistance of the soft parts, we should almost realize 
the proposition of Levret, that" labor is a natural operation, truly mechani
cal, susceptible of geometrical demonstration." Unfortunately we have not 
arrived at this point. 'Ve have not yet mastered any of the component 
problems. How far, then, are we from the grasp of these component factors 
in their solidarity and their mutual relations! 

~till, we must endeavor to solve each elementary problem as nearly as 
possible. If we could but overcome the first difficulty, that of obtaining 
precise knowledge of the pelvic dimensions, we might, assuming that the 
head was of standard proportions1 be in most instances masters of the posi
tiou; since it is in our power to lessen the resistance of the soft parts, to 
increase, to supplement, or to lessen the driving fotee, and to aid the moulding 
of the hend. 

How TO Dr<:TERMINE ·rnE L"EXGTII OF 'l'DE Co!\JUOA'J'E D1AME'l'ER OF 
THE Bnrl\r.-The best pelvimeter for clinical use is the index finger. Before 
the head has engaged in the brim, it is always possible to reach the pro
rooutory with the finger by passiag the band into the vagina. The tip 
applied to the promontory, the side or back of the finger will rest against 
the pubic arch. This point of contact with the pubic arch may he marked 
off by the finger of the otber hand. We thus have the Jruglh of the sub
pubic conjugate, or louwr or ineli11e~l co1~ju91de. (See Fig. 59,.b,f) This is 
estimated by Wood as about o.a Ill. le.:iS than the true COllJUgate. Thus, 
meusurecl by the index, the iucliued conjugate give:; 4.5 in. i deduct 0.5 in., 
we obtain 4 in. for the true conjugate, the object sought. Pelvimeters 
have been constructed on the principle of' the shoemaker's sliding·scale. 
One encl of the rule is pushed up to rest ou the promontory, whilst the 
slidiug-rod is carried forward so as to rest against the inner surface of the 
pubic symphysis. This is the principle of Coutouly's pelvimeter. This 
would give the true conjugate. Various other contrivances have been 
adopted. \Ve do not describe them because of the difficulty in using them 
and the imperfect results yielded by them. The skilful obstelrist always 
falls back at last upon his band .. It is_ not. enpugh to k~ow the leugtl.1 of 
the conjugate, and thi~ is the only chmens1on w1th1~ the purview of mech.an~c~l 
pelvimeters. The hand expl?res the who.le reg~oo. ,Und.er au~sthes1a 1t ~s 
not difficult to pass the hand rnto the vagrna. The tip ?f the mdex th~s ts 
applied to the promontory; the thumb rests upon the rnner surface of the 
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pubes, and takes an estimate of the conjugate; the ~ager _then sweeps round 
the pelvic brim, noting the depth of the recess on either s1?e of the sacrum, 
the width of the pelvis i and if the child's head is presentmg, l_1e takes note 
of the relation of the head·globe to the circumference o~ the brim a~ well as 
to the promontory. He traces the circumference of a nn~-the br1m-~nd 
weighs in his mind the probability of a plastic ball-the child's head-resting 
upon the ring1 passing through it, allowing for mouldm_g, spontaneous or by 
aid of forceps. This knowledge, approximate though it be, and _only to be 
acquired by considerable experience, is what no instrument c~n ~1v~. 

It may be stated as a general rule, as a rough but vall!able md1cat1?n, that 
if the promontory be easily felt by the index passed 1~to. t~e va&ma, t~e 
presumption that the conjugate is contracted is strong. rlus 1s confirmed 1f 
we find the sacrum externally very fiat, or excessively curved, the coccyx 
pointing unduly forwards. 

'Ve have already discussed the relations between t~e externa~ and. the 
internal dimensions as indicating ibe length of the mternal d1mens1ons. 
Alone, they cannot be trusted, Taken together with internal examination, 
they may yield useful controlling or corroborative data. 

For the purposes of scientific study, and with a view to the treatment in 
future pregnancies of the woman un<ler observation, pelvimetry may be 
usefully supplemented by careful measurement.s of the child's head after 
birth, noting at the same time the degree and kind of plastic deformation 
undergone. 

The Breasts. 

The breasts (1mar6r;, from µaareiCJ, to seek, because the infant seeks in them 
the milk) are glandular organs associated with the organs of generation, 
designed to support the child during the first months after birth. The 
breasts belong to the skin, of which they may be considered to be dependencies. 
They pour out their secretion directly on the external surface of the skin. 
The important function fulfilled by the breasts has led zoologists to class all 
animals possessing these organs in the same class under the name of 
mammifera. One character proper to this class is that all are viviparous
tbat is1 all give birth to young which are born free from their footal envelopes. 

The breasts exist in both sexes; but are rudimentary or atrophied in the 
male. Tbey belong essentially to the female, and are not completely 
developed until the epoch of puberty. They are two in number in the 
human species, which is uniparous; generally amongst animals they are 
double tbe number of the young brought fortb. Examples of triple or 
quadruple breasts in women are very rare; and sometimes the supernumerary 
breasts are more apparent than real, consisting of simple nipples or of masses 
of adipose tissue. 

The breasts occupy the anterior and superior part of the chest, which, 
spreading transversely, affords a favorable condition for the development of 
the organs, and, says Plutarch, in order that the mother may embrace and 
bold up her infant whilst giving it suck. In animals whose young suck 
standing or squatting on the ground, the breasts are situated on the abdom
inal region. 

The breasts. are dev~loped in prop?rtion to the growth of the genital 
org.ans; they mcrease Ill V?lun_ie durmg pregn.an~y, and especially after 
delivery, and become atrophied mold age. Their size does not always car· 
respond with the stature, strength, or constitution, and it is not uncommon 
to find delicate, phthisical women with very large breasts. But certain 
families, and especially races, present remarkable varieties. In certain 
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African races-partly, perhaps, as the result of particular manipulations
the breasts are so long as to hang down as far as the groins, or, hanging 
over the shoulders, even permit the infants to suckle whilst being carried on 
their mothers' backs. 

In judging of the size of the breast, care must be taken not to confound 
what properly belongs to the gland with that which depends npon fat. The 
largest apparent breasts are not always those which supply the most milk; 
in such the true glandular structure may be inconsiderable. 

The free or cutaneous surface of the breast is convex, of a dull white, 
smooth, soft to the touch, and often covered with very fine hairs. Around 
the nipple is a well·defined circle called the areola. The tint depends upon 
the complexion-thus it is pale.rose in the fair, and dark in brunettes. In 
both the tint deepens in gestation. The areola presents a rough aspect, 
which is especially manifest during gestation. This appearance is due to a 
multitude of sebaceous glands, and principally to special glands, from five 
to fifteen in number, arranged in a circular manner around the base of the 
nipple, or dispersed irregularly over the space of the areola, and projecting 
a little on the surface. These are the tuben·les of .. lforgagni. In some women, 
in addition to the sebaceous glands, there are found some hair-follicles in the 
areola. The diameter of the areola is from 3 to 5 centimetres (1.:?5-2 in.). 

'l'he nipple, slightly directed outwards and downwards, commonly answers 
to the fou rth iutercostal space. It is colored rosy or brown, excepting at the 
summit, which remains pale; it is rough, as if fissured on its summit, and 
susceptible of a. kind of erection. Sometimes it is cylindrical, sometimes 
couoid, and sometimes it is so short, flattened, or even buried in the substance 
of the breast, that it is impossible for the infant to seize it. The surface of 
the nipple is uneven, and covered with large, closely set papillre, conical or 
nipple·like; many of these papill[e preseut secondary papillre, which, how· 
ever, form no relief on the surface of the epidermis, but each contains a 
vascular loop. Between the large papilhe the smnll sebaceous glands open 
by microscopical orifices. At the summit of' the nipple are seen depressions 
in which the gnlactophorous ducts open by a variable number of orifices. 

STlffCTl.RE Ol" THE BREAST.-The breast is composed of an envelope of 
skin, of a layer of adipose tissue, and of the mammary gland. All tbese 
parts are united together by a very resisting connective tissue. 

The skin covering the peripheral portion of the breast presents nothing 
remarkable. But at the level of the areula. it shows peculiar characters: in 
addition to the extreme thinness of its epidermis, it is remarkable for a great 
accumulation of pigment in the deep strata of its mucous element, for the 
great number of sebaceous and sudoriparous glands, for the hair.follicles, 
rudimentary in woman, often much developed in runn, and lastly for the 
glands which, projecting on the surface, constitute the tub.ercles of ~Iorgagni. 
These glands, which are rarely absent, are developed durrng gestation m the 
same proportion as the mammary gland. They are small clustered glands, 
composed of several irregular lobules, which themselves are for.med of glan
dular vesicle$. They gi\•e rise to a snrnll excretory canal, which opens at 
the summit of the tubercles of the areola, and supply a liquid pos.::;es::;ing all 
the characters of milk. Beneath the skin of the areola there is a. layer of 
smooth muscular fibre~; these arc arranged in concentric circles around the 
nipple, which become more numerous and more thickly disi~osed of as. they 
approach the nipple. Besides !hese ~nn~lar fibres, t~1ere. exist, accord.mg to 
~Ieyerholtz, radiated fibres, winch nr1se from the. skm of the areola, ~n the 
neighborhood of the nipple,. co~veq~e towar~s this organ,. nnd meet m t.he 
cellular tissue underneath it, forwmg spemes of arcs with the concavity 



160 THE BREASTS . 

turned towards the skin. These fibres contracting, increase the projection of 
the nipple. . 

The skin of the nipple is fine and pigmented, except.at the summit, and 
is intimately adherent by it.s deep surface to the subpcent parts .. Very 
numerous sebaceous glands are attached to this tegument a.n<l open directly 
on its surface, which is deprh1ed of hairs. Beneath the. skm. are found the 
galactophorous canals, fifteen to twenty in number, muted mto a bundle, 
and occupying the axis of the nipple. In the child and adult ~an ~hey are 
very small ; in woman they measure from 0.4 mm. to 1 mm. Ill d1amete:, 
and two layers can be distinguished in their walls; the on~, e~ternal, is 
formed of counectirn tissue; the other, internal 1 is folded long1tudmally and 
composed of an amorphous membrane euclosiug elastic network, and of a 
pavement epithelium, stratified near the orifices of the nipple, cylindrical 
further in. 

,Just beneath the nipple the milk-ducts expand and form ampullro or reser
voirs-the sinus dnclmn lactifcrortw1. They may attain a diameter of 5 to 8 
mm. when filled with milk; they then take a winding course and have an 
irregular bulging appearance (see Fig. 67, 7). The walls of these larger 
ducts consist of connective tissue in which is enclosed a dense layer of ring
shuped elastic fibres. 

1. The mw~cular fibres of the nipple surround the galactophorous canals, 
crossing each other in all directions. Some are parallel to tbe surface of 
the gland i they form a kind of trelliswork, through which pass the canals; 
some fibres are parallel to the axis of the nipple. 

2. '1.he .Adipo1ie Tissue.-The breast is, in fact, a dependency of the skin, 
for it is lodged in the subcutaneous adipose tissue; and more than this, the 
adipose tissue penetrates into the substance of the mammary gland, dividing 
it into small masses, and in very stout persons it appears even to insinuate 
itself between the glandular grains. 

The depressions or cups presented on the outer surface of the breast are 
filled with masses of adipose tissue, separated by fibrous Jamel Ire stretching 
from the mammary gland to the skin (Fig. 67, 5, 5). The fibrous spaces 
which contain these adipose masses do not communicate with each other, a 
circumstance which explains the frequency of circumscribed inflammations 
and abscesses of the breast. The development of the adipose tissue and of 
the mammary gland stand in inverse ratio to ea.ch other. 

3. 'l'he !llam11iary Gland.-Freed from the fat in the midst of which it is 
buried, the mammary gland is seen as a mass flattened from before backwards, 
thitker in the centre than at the circumference, which is unequally notched. 
Its base, which is plane and even slightly concave, rests upon the great 
pectoral, and sometimes externally upon the serratus magnus muscles. A 
fibrous layer continuous with .the superficial fascia an<l enclosing large bun
dles of elastic fibres separates 1t from these muscles, to which it only adheres 
bv a. very lax serous cellular tissue, imparting to the organ a great freedom 
of motion. 

The cutaneous aspect of the mammary gland is very unequal, hollowed 
into pits separated hr crested prolongations. (See :Fig. 67, 4, 4.) These pits 
are filled up with adipose tissue which conceal the irregularities of the sur
face. The proper tissue of the gland is denser than the greater number of 
glandular organ~ .. It. should be studied apart from and during lactation. 
I.n the first coi;i~1t1on it pr~s~nts ~he appearance of a very compact fibrous 
t issue, of a wh1t1sh color, d1v1ded mto unequal lobules, very much resembling 
certain tumors of the t~ter~s. The g.ranular disposition proper to the t issue 
of glands does not ex ist Ill an obvious manner. Iu fact, when the fi ner 
ramifications of the galactopborous canals are traced in children of both 
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sexes, it is fouucl that they terminate in swollen cufs.de-.~ac. At puberty, 
small vesicles are grouped around these cuh-de-sac; these ves~cles are en· 
veloperl in a layer of cellular tissue, enc]osing a multitude of elongated 
nuclei, whose great axis is parallel with the caualiculi. It is at this point 
that the development of Lhe breast in the lllale sex i~ usually arrested, an<l 

Fili. U7. 
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becomes atrophied. In wom~n tbe development pr_oceeds, the ramifications 
become more numerous nod finer, stretch to the periphery of the gland, and 
are furn ished with a multitude of vesicles. 

During lactation the granular disposition becomes _espe~ially evident. ':fhe 
glandular grains, which measure from 1 to 2 mrn. m diameter, are united 

II 
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into small groups or flattened lobules superposed on each other .. From eac_h 
little group proceeds an excretory duct, recognizable by its white _color i it 
is easy to inject, and results from the reunion of a ny";lber of rad1cles ~rO· 
portional to the number of glandular grains. Cruvetlh1er says that, ~avtng 
had the opportunity of dissecting the breast of a woman rec~utly deliver~d, 
in which the cellular tissue uniting the gln.ndular grains '~·as. mfiltra~ed with 
serosity, he found the grains dissected, as it were, by tins m~ltrallon i the 
galactophorous ducts were injected with a yellow coagulated_ milk. Ile thus 
saw that some of the glandular grains were isolated, and as 1f peduuculatecl, 
whilst others were agglomerated into regular or irregula~ gro~ps ! o~e of 
these groups was disposed in a circle, and from all the grnllls of this circle 
issued small excretory ducts, directed from the circumference to the centre 
like radii, and terminated in a common excretory duct, which went from the 
central point. Other groups were elongated. At the centre _was a galacto
phorous duct receiving the small excretory radicles proceedmg from each 
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grn.nulation. Each grain had a central cavity, from which a worm-like sub
stance formed of coagu lated caseous matter could be squeezed. These grains 
were composed of vesicles analogous to the salivary glands. 

This transformation of the glandular tissue begins at the periphery of the 
organ, and in the kind of crests which rise on the surface. These crests be-

~~:r~~~z.adA\ ftt11t!e~~~~e t1!~: t~sr;1ta~~ t~:s~sre:~!sfs~~~~;s aan~r~~~~:;;P~ 
b~~l~~v :~i~;~e~h~hF~~~~d 1~~nv~~~l~~ob~~e~0o~Pf~~e~e~!;b1i~ngv~~~~: of~h~ 
milk. (See Fig. 69, a.) This fatty matter is dissolved by the aid of soda; 
the wa11 of the vesicle is seen covered with a layer of epithelial cells. In
dependently of the granulations there enters into the tissue of the gland a 
]arge quantity of fibrous tissue, which, after having formed a complete in
vestment, sends into its substance processes more or less lax which hold 
together the lobules. It is to this large proportion of fibrous tissue that the 
gland owes its hardness. Sometimes the development experienced by the 
breast bears exclusively upon the fibrous element, and then it may acquire 
an enormous size i sometimes the glandular structure disappears, and the 
breast is transformed into a mu ltilobulnr fibrous mass which has been 
sometimes taken for a degenerate lipoma. 
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TuE GALACTOPIJOROCS Decn•.-If the breast of a woman who bas died 
dur~ng lactation be divid~d, JUi!k oozes up from a multitude of small points, 
as 1f from the pores of a spoage. These are sections of the lacteal or 
galactophorous du?ts. Th~se aris.e from the granulations as already described, 
and are gathered mto an mdefimte number of principal ducts terminatincr at 
the .centr~ of the ma!11mary gland at the level of the areola. Here {i\ey 
attam their greatest size, and form dilatations leaving no iuterspaces. The 
number of. these dilatatious (reservoirs or simt.Ses of the galactophorous 
caunls) vanes from tea to twenty. They are of unequal size i at the base of 
the nipple the canals narrow, become straight and proceed parallel to each 
other, to open at the summit of the nipple by orifices much smaller than the 
canal themselves, (See Figs. 6i, 69.) 

Fw_un. 

(Aftl'rt'1.o"n1 ) 

a, 11. Lolmleil of aciui ur glau•luk1 1::·il~-l~~111:J;~n~iu:t1~11~ or milk·dutt~ d Nip11l!!in 11hich 

Thus, although there exists no distinct reservoir for the mammary gland, 
it may be considered that these dilatations fulfil the function of reservoirs. 
There is this difference, that instead of the single reservoir of other glands, 
the re exist in the mammary gland multiple reservoirs. 

The galactophorous ducts nowhere communicate with each other. The 
mammary gland, like most other glands, is divided into a certain number of 
d istinct departments which may execute their functions independently 
of each other. Hence it is tha.t diseased hreasts may supply milk possessing 
all the norma1 characters. Injections show that the ducts have no valves. 
Fig. 69 gives a general idea of the arrangement of glands, canaliculi, ducts, 
sinuses, and their terminations in the nipple. 

V&..;:"IELS.-The arteries come from the thoracic, especially from the 
external mammary; from the iutercostals, and from the internal mammary. 
The branches supplied by the internal mammary and the intercostals attain 
a considerable size during lactation. "rheu thus hypertrophied they become 
flexuous. 

The 1ve ins are very largely developed, and are divided into two orders: 
subcutaneous and deer. The ln.tter accompany the arteries. The former 

;r:t!~e~ 1~~do~feh i•!!:!1~k~;~.c~e"~r ~;~~e~nder the areola a circle, often incom· 
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The lymphatics are very numerous; some are superficial, some deep. The 
first arise from the cutaneous networks, exceedingly delicate and very 
abundant, which cover the nipple, the areola, and its neighborhood; they 
proceed to the axillary ganglia. The deep lymphatics proceed from the 
glandular lobules, and all run towards the ax ilia; there. they form a _ plex~s, 
composed of large vessels, whence run several trunks wl11ch also termrnate Ill 
the ganglions of the axilla. 

The nerves come from the intercostals and the thoracic branches of the 
brachia} plexus. 

DEYELOP:\IENT.-The mammre become apparent from the third mo11th. 
Langer and KOlliker show that they are represente<l at their origin by a 
warty excrescence of the mucous body of the epidermis. From the sixth to 
the seventh month a number of pyriform buds, the rudiments of the lobes of 
the glands, appear on the surface of this excrescence; but it is only towards 
the end of fcetal Jife that these buds become isolated from each other, and 
open outwards. At bfrilt the mamma is already composed of distinct lobes, 
each having an excretory duct. But before puberty no true glandular 
vesicles are found; until this epoch the mamma differs in the two sexes 
only in the greater size of the nipple, and a somewhat greater size of the 
gland in the female chi ld. 

At puberty the mamma acquires gradually its destined size. Its develop· 
ment coincides with that of the genital orgnns. The glandular vesicles 
show themselves at th is time, but do not assume their foll development 
before the first pregnancy. At the same time remarkable modifications 

Fio. 70. 
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take place in the epithelial cells which line these vesicles, whence results the 
secretion of milk . Globules of fat, the quantity of which increases more 
and more, accumulate in the epithelial cells, which having grown bigger, 
end by completely filling the cavity of the glandular vesicles. At the same 

~:V~'1~;,:e~~s;~:~1 Ll~e ~l~lmoe~es11~~~~ ~~~: ~~~~11·~t~~);~~~~ai1.astT~~'!1t~~~h~~ ~~:~~ 
mulate and partly destroy each other, in order lo be expel led externally 
during the first days after parturition with the yellowish liquid which bears 
the name of colostrum (see Fig. 70). After labor the production of cells in 
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"t;h.e glandular vesic~es assumes an extraordinary activity; these cells, filled 
w1lh fat-glob.u]e~, d1s~ppear a]logethe~ in the galactophorous ducts, since no 
trac~ of their mves~lllg membrane IS seen in the milk. There is found 
noth1~g but a _multitude of rounded corpuscles, shining, of fatty nature, 

~~11t 1.:11~usfe~~i~~b~! ~ 1~~~~~1;; :·~1if1~1?~;~~~~n!a;~18.solT~i~: ~:~=t~~~~9,a\i~! 
m1lk ~o~·ms a liquid of an opahne wlute, of a sweet and sugary taste, and 
comb1Dlllg all the essentials of a perfect nutriment. 

F10.i1. 

The breasts become atrophied in old age, the vesicles disappear, and 
sometimes nothing but a lit.t ie fibrous tissue is found iu their place. 

During the period of secretion the breasts receive a much larger supply 
of blood than at other t imes. Pregnancy favors the development of the 
i:;ecreting portions of the glands, but does not induce secretion. On the 
other hand, when pregnancy occurs during lactation, it diminishes, modifies, 
and may arrest the secretion of milk. 

The secret ion of milk is nearly continuous. 'Vhen fully established, 
whilst there may he certain periods wheu it is formed in greater quantity. 
there is no absolute intcrmittency. 

When the milk-ducts are filled to the utmost. before th<.' overflow begins, 
there must exist au apparntus to keep the mouths of the ducts closed, nnd 
which will only gi''<' wny under greater pressure. Rurh an apparatu~ is 
providc1l in the musculature of the pa pill re. The duct~. whose calibre within 
the nipple is already ::;mailer than before enterin~ the nipple, look narrower 
still when compre~.-:ed by the muscles between which they rnn. 

The secretion of milk is undoubtedly stimulated by emotional excitement, 
and by reflex irritation. Thus the mother. thinkinfr of her child, feels 11 the 
rush of milk" to the breasts; they quickly enlarge, and milk flows; noel the 
touch of the child sucking the nipple by· mouth or hand acts partly by emo
tional iufluence and partly by• reflex iufluenre. 'Ve may see this in lower 
an imals. The cnlf'seeking milk to~ses its mouth against the mother's breast, 
and thus increases the flow by gentle s~1ccussions. Under this excitemcut 
the sphincteric muscles relax, and the milk escapes. 

T he mi lk accumulates to the point of compelling relief at intervals vary
ing according to the he111th of the individual and her habit. Generally the 
mother feels this want nbout e\·ery four to six hours. 
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Terror, grief', shock, any violent emotion, may suddenly suppress the' 
secretion. Astley Cooper relate:; two cases. 

After eight or nine months' lactation, the milk frequently becomes" poor.n 
This con<lition admits of close appreciation by the microscope; the globules 
are small and scattered. (~ee Fig. 72.) 

Fm. 7:?. 
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When there is engorgement or inflammation of the breasts, healthy[rnilk 
may still be secreted for a time, the chief seat of inflammation being the 
connective tissue. But often the globules become agglomerated. (See 
Fig. 73.) 

Fm. ii!. 

In cases where menstruation returns, the secretion of milk is commonly 
checked. In some cases (Robert Barnes) there is a monthly reappearance 
of colostrum-globu les coi ncident with menstruation. 

The breasts maintain intimate functional relations with the uterus and 
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ovaries. During menstruation and gestation they feel the impulse and 
become turgid and tender. Sexual excitement sometimes starts from sensa
tions in the breasts ari:sing spontaneously or provoked by touch . At these 
times the breasts become turgid 1 firmer, and the nipples stiff and erect. 
After labor, irritation of the nipples, as by the child sucking, or other modes 
of' milk-aspiration, will cause the uterus to contract. This is turned to account 
to control post-partum hemorrhage, One of the great uses of lactation is to 
promote contraction and involution of the uterus. 'Vomen who do not 
suckle are especially liable to subinvolution. On the other hand, we have 
known slight hemorrhage occur wheneYer the child was put to the breast. 
It is a common event for women to feel uterine spasm or colic when the 
child seizes the nipple. 

There is a struggle between the ovary and the breast for supremacy. In 
the end the ovary is pretty sure to win and to put an end to lactation. On 
the other hand, persistent lactation will occasionally suppress menstruation 
nod postpone conception for several years. We have notes of cases in which 
menstruation was thus kept in abeyance for five years. One woman bad 
become a widow, so that all her feelings and functional work were concen
trated upon her child . But in other cases the woman continued to live with 
her husband, and had no child to suckle. 

AnNOHMALIT[ES.-These consist chiefly in multiplicity and unusual situa
tions. 

Robert, of Marseilles, reports in Magendie's 11 Journal of Physiology '1 the 
case of a woman who had a well-formed nmmmary gland on the outside of 
the left thigh. The mammary glands upon the chest performed their function 
with regularity, and were normal in all respects i but the gland upon the 
thigh secreted during lactation such a quantity of milk, that the woman had 
nourished all her children, seven in number, indifferently from the three 
glands. The mother of this woman had three mammary glands, one on the 
left side of the chest and two on the right. This case is perfectly authentic, 
and was reported on by Chaussier and :\Iagendie. 

In Dunglison's "Human Physiology" (1856) numerous very curious 
instances of unusual lactation are recorded. 

Fancourt Barnes saw a woman in St. Thomas's Hospital who had four 
breasts. There were two in the usual places on her chest, and two add itional 
ones on her abdomen, one on either side of the navel. 



CHAPTER VII. 

TAE PKOCESSES OF OE:-iTATJON, CHILD.BED, AXD LACTATION. 

CoxsTITUTI~G parts of one great function, Rep.rod~ction, t.he proc_es~es ~f 
gestation, cbildbed, and lactation must be studied I? coutmmty, ~n their 
togetherhood, and in their relation to each other. It 1s true that tlus great 
function may not be completed-that is, the stage of lactation may no~ be 
reached; child bed, strictly speaking, may not be reached ; and the right 
period of gestation may not be fulfilled . Still, the function of reproduction 
is in its essence one, and the conditions for its complete performance always 
exist, at least potentially or in design. Child bed is the necessary supplement 
to gestation, and forms the transition stage between gestation and lactation 
-tbe complement or culmination of the function. A special organ bolds 
predominance at each stage of the function . During gestation the uterus, 
obeying the developmental impulse of the embryo, is the ruling centre of 
nutrition and of influence upon the nervous system. In a typical case the 
transition stage of chilclbecl merges quickly and easily into that of lactation. 
The breasts, prepared beforehand for the work, enter upon duty almost at 
once. The new·boro infant has not long quitted its nidus in the uterus 
before it seeks a new source of supply. It seizes the breast, and, its develop
mental force now acting upon this organ, makes it the dominating centre. 

Looking beyond, that is, before and after the processes of gestation and 
lactation, Tyler Smith set forth the history of reproduction in the happiest 
manner. Ile summed it up in the description of the Genesial Cycle. In 

!~: ~~~~~~ryrf~~t~e~~! :;t~~~ ~~g~~~~0 :~;~es~~~aby0~~~1~t:~~~i~~'sib!e~na!~ 
taken by the uterus in this process being secondary, or in obedience to the 
impulse of the ovary. The ovary reigns supreme until conception takes 
place; then the uterus succeeds, and rules until the child leaves it. 1fhen 
it is deposed, and yields its place to the breast. The breast rules with more 
or less authority until it is supplanted by the ovary, which is ever struggling 
for supremacy, and cannot long be kept in subjection. 

These organs, the ovary, uterus, and breast, are the agents in carrying out 
the imperious law of reproduction. To this law they are alike subservient. 
Throughout the genesial life of woman there is a continual series of efforts 
to accomplish this purpose. Every menstrual act represents the ripening of 
an ovum, and its reception into the Fallopian tube and uterus ready for 
impregnation. It is an attempted pregnancy. The ovum is there, the nest 
is prepared, the breasts feel the nisus; but for want of the fertilizing element 
the process is abortive. 

The analogy between menstruation and pregnancy and labor is traceable 
in detail. A sketch of the menstrual process is n necessary introduction to 
the history of gestation. The primum, mobile in either case resides in the 
ovary. The first step is ovulation, or the ripening of an ovum, and the 
depositing it in the uterus. But the work of preparation begins in the uterus 
long before the extrusion of the ovum from the ovary. In response to the 
development of the ovum, nerve· force and blood are attrncted to the uterus, 
the whole organ swells, becomes heavier and more sensitive, softer from the 
permeation of its walls by fluid ; the utricular glands of its cavity enlarge, 
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secr~te more freely; the mucous membrane swells, grows, is developed into 
a ~htek, soft, pulpy mem~rane, the deci<lua ., This process is the represent
a~1~e of pregnancy. ~t is marked by certarn signs, more or less distinct in 
different cases. But m all there may be observed exalted nerve-tension, 
express~d ~y grea.t~r emotional and reflex mobility, sometimes revealed in 
neuralgia, Ill vom1trng, and even in convulsion . There is increased central 
nervous irritability, and there is the eccentric source of irritation in the 
uterus. C~ncurrently with this increased nervous energy there is observed 
a. marked rncrease of .vascular tension. The pelvic vascular region espe
crnlly feels the attractive force of the uterus, and the kidneys work more 
freely. 

Then there comes the casting-off and casting-out of the useless deci<lua; 
the process. is traumatic. This is the analogue of labor. The developed 
muscular fibre contracts under the influence of the intensified diastaltic 
function. Hemorrhage attends. The rnimic labor over, the blood-current 
nod nervous energy are diverted from the pelvis, and for a time the ordinary 
equilibrium of the economy is restored. The uterus returns to its wonted 
state, and the breasts become <1uiescent. Compare this sketch with the suc· 
ceeding history of pregnancy1 and points of similitude will be discovered at 
every stage. 

The Natural History of the Process of Gestation. 

\Ye may now pursue the history of gestation. This may be said to begin 
afrer a menstruation or missed pregnaucy. The phenomena of insemination, 
fertilization, and the consequeut changes wrought in the ovaries and uterus 
ha\·e been described. \Ve have now to trace the correlated changes wrought 
in distant organs and in the constitution ut large. 

Impregnation-that is, fertilization-of the ovum is no sooner effected 
than the new impulse dominates the entire system. The embryo grafted on 
the mucous membrane of the uterus sits like a despot on his throne. The 
uterus and placenta are built up for its nccommodatiou and growth. Its 
imperious demands tax every tissue and every organ in the body. Gener
ally, it is true, a fair equilibrium between the wants of the parent and 
those of the embryo is maintained. The embryo is supplied without injury 
to the parent. But sometimes the demands of the embryo are so exacting 
that the parent cannot keep pace with them. Rbe may perish from ex
haustion, the embryo perishing with her, but not seldom surviving her 
destruction. 

The physiological phenomena evoked by pregnancy must be studied and 
grasped as a whole-that is1 as forces called into combined action to accom
pli~h a definite object. \Ve cannot arrive at a just idea of the state of any 
one organ or system of organs without taking into consideration the state of 
nil the rest in their absolute and relative conditions. 

A general law has been formulated by Robert Barnes, viz.: Since, i11 
JJ1'egnw1C1J, cven1 ol'gan and the w!tole organi.mi are specially weighted, under· 
going cxtraordiiiari; developmental and functional activity, so any d~fect 01' .fault 
i11hnited or acquircd1 howsoerer lrttent, will be liable to be e1•0/ved or intenl!Ul.l'd 
1wde1· the tri1tl. Henre, preg11ancy is the great fo'lt of bodily soundness. 

\Vhen in a sound body, the just balance is kept betweeu the several func· 
tions, and in the relations of parent and embryo, we may expect the course 
of pregnancy to run smoothly. \Vhen, on the other band, one organ or 
system of organs is damaged. or ov~rtaxe~ the balance is distm:bed, nncl 
we may expect various morbid man1festat1ons. The so-called diseases of 
pregnancy spring directly out of exaggerations or defects of the normal pro-
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cesses. They bear the seal of the gestation process. They form a group 
go\•erned by one common law. 

The pathology of gestation then is simply a. chapter in extension of t~e 
physiology of' that process. It is especially in the study ?f normal and ~IS· 
ordered gestation that we see demonstrations of the umver~al law, wh~ch 
mny be formulated as follows: Pathology i8 physiology wotkmg tmda diffi· 
culties. 

In describi11g a complex condition some system must be foll~wecl. \Ve. 
may begin with the 1un·volM system,, which probably first .feels l~le rnfltte1~c~ o} 
p1·e91Hutcy. The altern.tious observed are: l, increased psychical mob~l~ty; 
2, increased emotional mobility; 3, iucreaseJ diastaltic or reflex mobthty; 
4, increased ganglionic activity. These are manifested in various ways, partly 
subjective, partly objective. 

The psychical and emotional alterations we cannot now dwell upon at 
length. Throughout the animal world the influence of gestation upon the 
female organism may be traced. And so striking is the influence of this 
process in many plants that we are almost tempted to deduce from it an 
argument for the existence in them of a nervous system. 'Ve cannot deny 
them the possession of a force of equivalent value. The wonderful changes 
undergone by the plant during inflorescence, fertilization, and fructification 
present many points of aualogy with the corresponding processes in animals. 
Who can see without wonder the upspringing of the stamens to join the 
pistil ;u the berbery at the slightest touch? It is strangely suggestive of the 
reflex function in animals. 

In all ages, poets, by the divine afflatus gifted beyond other men with 
true insight into the energies of the animated worl<l, have been struck with 
the transforming force of gestation. Thus Browning, greatest of all poet.s in 
mental analysis, describes 

The Slrnnge and pu~;;ionale precipitance 
Of mnidt:n into motherhood, 
"\Vhich changes body nnd H>UI by :Nature's 111.w; 
So when the she-dove breeds, strange- yearnin!!:S come 
For the unknown shelter by undreamed-of shores; 
And there is born a blood-pulse in her he1lrt 
'I'o fi~ht if needs be, tlrnugh with !hip of wing, 
l"orthe wool-Rock or the fur-tuft, though n lluwk 
Cunlcstthe prizl' 

Here the physician, the poet, the historian, the moralist, the jurist meet 
upon common ground . 

The general character of the alterations in the nervous centres may be 
summed up as exalted tension. Like a highly charged battery, they respond 
more energetically to slighter provocation. 'Ve may pass by the mani
festations of exalted psychical and emotional tension. The most striking 
and perhaps the most pertinent to our theme are the evidences of exalted 
and diastaltic tension . This tension increases with the advance of preg· 
nancy, reaching its climax when labor is due. 

One of the earliest manifestations is seen in the morning siclatess. This 
does the duty of a regulator or governor of nervous energy, not only letting 
off excess of energy that may have accumulated in its diastaltic centres, but 
reducing the tension of all the nervous centres. The woman is sensible of 
quick relief. l\fany women suffer from spasmodic twitches of the legs quite 
uncontrollable. In all women, the increased development of structure and 
activity of function taking place in the glandular system especially, and in 
the enormous work of nutrition going on in the uterus, consume a vast 
amount of nerve energy. To keep up the supply, a little excess, a reserve 
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is necessary. Unrler certain conditions this excess may not be readily con
trolled or used up in a healthy manner. Then it is apt to run in abnormal 
courses lo wasle, or to work mischief. The morning vomiting, and other 
apJ?arent. nervous ab~rration~, are conserva_tive in their action, preven~ing 
semms d1sordera, takmg off mtolerable stram, perhaps averting couvul~1on, 
frequently averting abortion by diverting nervous energy from the uterus. 

How is this great amount of nervous energy produced? Does it not 
mply a corresponding increase of nerve-ti!m1e, greater development of the 

substance of the nervous centres? This hypothesis is supported by many 
facts. If a leg is amputated, the part of the spinal cord which supplied it 
with nervous energy shrinks. Every structure called into unwonted func
tional activity undergoes a physiological hypertrophy. The heart does this 
in pregnancy. It is, therefore, reasonable to suppose that the spinal cord 
does so too. That there is a remarkab le development of new nerve-tissue in 
and about the uterus is now recognized as an anatomical fact. Physiologically 
this increase is and priori necessity. The scales and the microscope will one 
day put this hypothesis to the test. 

Changes in the blood necessarily attend the increased demands of nutrition 
to maintain and develop the organism. 

Trrn BLOOlh,IAS:; IS NOTABLY IxcRE.ASED.-This is especially observed in 
the second half of pregnancy. The newly developed uterine sinust's contain 
a large quantity ; and the arteries, veins, and capillarie5 generally are more 
distended, and there is in addition a development of new vessels or enlarge
ment of old vessels in immediate relation with the pelvic viscera especially, 
but real also in relation with the abdominal viscera and glandular system. 

T1rn CONl:iTITUTlO~ OF THE BLOOD rs ALTERED.-The original obserrn· 
tions of Audra! and Gavarret have been con6rmed by Becquerel and 
Rodier, Regnault, and more lately by Nasse.1 

These modifications consist in increase of water. In the non-gravida the 
proportion is 7!)1 in 1000, and in the gravid , according to Regnault, 817 in 
1000 in the two latter months i but it is marked much earlier. 

The reel globules diminish from the onset of gestation. The diminution is 
slight in the first five or six months, sometimes considerable towards the end 
of gestation. According to Andra! and Gavarret, the proportion of ~lobu l es 
in the non·gravida is 127 in 1000; at the end of gestation it is only 104.9 
in 1000. 

In some cases there is increase of white globules, a kind of normal leucocy
themia. Becquerel aud Rodier found the proportion of albumen in non· 
gravid:u 70.5 in 1000; in the grav id re, 66.1 in 1000. Regn au It givessiruilar 
results. Virchow describes this as a physiologicol leuf'ocylosi.r:. 

Fibrin dimini.-<lie.~ until about the sixth month . From that time it rises. 

fi;~~l;~ ~~~t~a~: 1;~!g~::;~~;1:~1\~n 1i~ir::~di~ ~~e3 J~0st1 ?~r0~ec~~~tY:!~: 
-1 or more-that is, above the physiological standard. It resembles the blood 
in inflammation . It" cups" when drawn into a basin. Jacquemier affirmed 
that. when the blood cupped there was fever. Robert Burnes is able to state 
that the blood of gravid women may "cup" when there is no fever. Increase 
of fibrin remains some time after delivery. It is important to remember this 
in studying puerperal diseases, lest we take excess of fibrin as evidence 
of fever or inflammation. 

Becquerel and Rodier say the ii-on diniinislies. 

The ordinary proportion i_s . 
In pregn11ncy the proportion is. 

1 Archiv ftir Gynikologie1 187(). 

0.541in1000 
0.149 in 1000. 
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The general result is that we hnve in gravid women blood ~~ greater 
volume, more watery, diluted, deficient in the more vital quaht1~s~ over
charged with excrementitious mat_ters. Beau descri~es. th~ cond1t1on as 
hydrremia, Andrnl attributes more importance to the d1m1nut10u of globules. 
C.izeaux likens it to chlorosis. It is a relative an::emia. Andral and 
Gavarret found the globules returns after gestation . . 

Changes in the Circulating Organs.-Increased nervous energy, rncreased 

~~~~~:~~ b!~~~~li~;r:;:~~1~vo~~1~~al~.riti~h~hf~~:~~:r~;s~~ew~~~~l~o~8 ~l:: 
the heart to greater exertion. The mnmentum is increased, the hear_t beats 
more frequently. LRrcher in 1857 made known from r~sear?hes carrted out 
in the Paris Ma.ternity in 1826, 1827, on 130 women dymg m pregnancy or 
shortly after labor, tlrnt the left ventricle of the heart became hypertrophied; 
its walls thickened by at least a fourth. The right ventricle and auricles 
were not affected. Ducrest, applying the test of measurement to 100 women, 
confirmed Larcher. Blot, applying the tE:st of weight, found this increaserl 
by one-fifth, and that this increase is limited to the left ventricle. He 
further establ ished that this hypertrophy of the heart being normal, called 
into existence for a special and temporary duty, is resolved after labor like 
the hypertrophy of the uterus. 

Joulin (1866) cooclucled that the hypertrophy of the heart coincides with 
increase of volume of the uterus, and that the return of the two organs to 
the ordinary physiological dimensions takes place simultaneously. 

It is necessary to state that LOhleiu, citing Friedrich, Virchow, Dusch, 
disputes the conclusions of the French authors. Robert Barnes, having had 
opportunity of witnessing some of the observations made in Paris, and of 
nrnking others in England, not without diffidence, when names so eminent 
stand iu conflict, feels justified in affirming that he has almost invariably 
found the weight of the heart of women dying soon after labor to be an 
ounce or more in excess of the standard of eight or nine ounces. 

De Gristoforis, of Milan, has made instructive observations on the effect 
of pressure in the gravida.1 

The mechanical action of pregnancy causes hydraulic derangements in 
the circulation. He describes a ·mechanical inferior 11enous hyperremia, the 
result of the pressure of the gravid uterus on the iliac veins; and a superior 
aderirtl ltypen.einin, the result of the pressure upon the abdominal aorta at 
the bifurcation of t.he iliac arteries. This g ives rise to an imperfect distri· 
bution of blood, in minus to the lower extremities, in plu.~ to the upper parts. 
The passage of the blood <lowuwards is impeded . A primary effect of this 
is hypertrophy of the heart, stimu lated to stronger efforts to overnome the 
mechanical obstacle. He thinks this has more influence than the simple 
physiological nisus, which Larcher thought was the main cause. Other ap· 
plications of this theory will be discussed under the description of the "Dis· 
eases of Gestation ." 

The pres:)ure·theory has been overstrained by others as well as by De 
~r i stoforid; but it is certain that it exerts some influence upon the circula· 
twn. The sphygmograph, however, has gi,·en grcnler precision to our 
knowledge of' this subject. It proves that high tension begins early in preg· 
nancy, long before the uterus is large enough to cause any appreciable pres· 
sure upon the aorta or iliac arteries. 

The observations of :J\Iarey, l\Iahomed, Macdonald, Fnncourt Barnes, and 
others, illustrate the history of high tension with sufficient completeness to 
prove that the hypertrophy of the heart and other conditions long attributed 
to pressure upon the vessels are accounted for in a different way. 

l AnnaliUniversalidi:Medicina, 18G7. 
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_In many wom~n the norn:ial sounds of the heart are changed. Jacque
m1er found a btwt de 1:J01~f}l.e ui lite lw•t t/i,.ee months, feeble and variable, and 
disappearing after labor. 

Th~ heart beats, m1He. quickly in t~te grai·i~a <~S 11.·ell 11s mote forcibly. The 
pulse 1s harder. That 1~, the arterial tenston 1s greater. IIemey 1 takes 75 
as the average pulse of a healthy woman. Before labor it is from 75 to 84. 
Blot and others ha\'e verified the fall of the pulse after labor. 

The peripheral capillary i•essels 1·n every part of the body are fuller and 
n~ore d.eveloped. The veins, deep and superficial, are more developed, espe
cially m the great centres of developmental nisus, the pelvis and brea::1ts. 
Y eins s?arcely visible before become prominent, on the legs sometimes form
mg vances, at the anus forming hemorrhoids; in the vagina bulging, turgid, 
forming sometimes prominent masses, and giving the deep purple color to 
the mucous membrane characteristic of gestation . Nrevi mnterni become 
more vascular. 

The lymphatic 'vessels and glands undergo enormous development. The 
important part taken by the lymphatics in nutrition is an indication of their 
importance in puerpery and in their relation to septica:!mia. 

The respiratory apparatus undergoes changes mainly Lhrougb meclumical 
p,-e.qsiue. The growing uterus alters the form and capacity of' the che::i:t. 
Ki.icbenmeister (18-19), and Fabius afterwards, by spirometric observations 
found that the base of the thorax increases in width during the latter 
months. Their results are confirmed by Wiutrich and Dohrn.t Dohrn 
found in most cases that the base of the thorax during gestation presents 
greater width, but n diminished antero-posterior diameter. After evacuation 
of the uterus this relation is reversed; the transverse diameter lessens, the 
natcro-posterior increases. The circumference remains the same. The dia
phragm is pushed up, so that the vertical diameter of the thorax, and there· 
fore its total capacity, are lessened . Hence in the latter months of gestation, 
the respiratory movements become more frequent, less full. Dyspoc:ea is 
easily excited by exertion. This dyspno::a is exaggerated in cases of rickets, 
osteomalncia., or deviations of. the spinal column, and in some cases of extreme 
enlargement of the uterus, as from twins or excess of liquor amnii; condi
tious which compel the uterus to encroach further on the thoracic cavity. 

Respiration is relieved during a. few days preceding labor, when the head 
descends into the pelvis. 

Certain chemicalt·han_qe.-;are produced in the process of respiration. Andra I 
and Gavarret proved that the exhalation of carbonic acid by the lungs was 
increa~ed during gestation as it is at the menopause. 

The Liver Presents Important Alterations.-Taroier, in 1857, thus sums 
up his observations: The liver is increased in volume; the liver-tissue does 
not present a uniform color; its substance is interspersed with small yellow 
spots, very numerous, which give it a granitic aspect. These spots seem to 
form so many juttiug poiuts, in size varying from that of a pin's head to 
that of a milJet-seed. These spots are sometimes scattered; at other times 
gathered together, forming islets; lastly, in some points the agglomeration 
is such that there results a. large u plaque" or patch several centimetres in 
diameter. This aspect is not confined to the surface; ~t is ~)so. seen in se?· 
tious in the thickness of the organ. There are found Ill this tissue hepatic 
cells well preserved, in the midst of which are very numerous droplets of fat. 

Taruier aS8ociates this condition with the glycosuria of pregnant women. 
De Sinl:ty thinks it is only developed with lactation i that it progresses with 

1 Archives gent?mlesde )l(deciae. 
i :Munats~chr. f. Geburbhnde 1 Bd. uiv. 
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lactation, and finishes with it. Certainly lactation and glycosuria are inti· 
matelv related. 

DeSiucty always found the fat abuudo_nt in the_ centre o,t" the lobul_e. of 
the liver, whilst it was absent or very rare 111 the peripher,y. Tiu~ d1spos1~1on 
is the reverse of what is obsened in the fatty degenerallons or rnfiltrat1ons 
due .to a pathological cause ?r to artifici~l fa~tteni~1g; . 

Robert Bnrnes's observations agree with farmers, that this fatty change 
take.s place in pregnancy. Dr. Ewart, at St. Georg~'s Hospital, has verified 
this change in several iustauces. Further observattons to _ dlustr~te the con
dition of the liver in women who do not suckle would be mterestrng. 

GLYCOSE.-ln J8f>6 Blot announced pltyriological glyco.~u,.ia. IIe fouod 

1tu:~ngn~:~~;li1~:~f' i~rrsi~~~n:ai;fs '~i~~~ege~~=:~;~~· do~~~t.sai~oi~e~~n~:r~1~~ 
has obser\'ed it in a very marked degree in women when pregnant who 
showed uo sign of illness, and who lost it after delivery and lactation. 
Dickinson has seen many cases of rliabetes insipidus in gestation. 

The w·inary apparatus and it.s Junctions are always to some extent, often 
to a serious extent, affected. It is convenient to begin with the bladder, 
urethra, and meatus urinarius. From the fourth month the bladder is drawn 
up nearly above the brim of the pelvis, pushed forwards by the uterus. In 
this action the peritoneum is parLly dragged off the bladder. During labor 
the stripping is still more marked. Thus there is often accumulation of 
urine in the hypogastric region. The urethra is dragged up, and the rneatus 
is often hidden behind the pubes. These conditions are especially marked 
in the case of retroversion of the gravid womb. The surrounding tissues 
are oflen <:edematous. [n the early stages of gestation, frequent micturition 
is obsen'ed in many cases, due to the pressure of the enlarging fundus uteri 
upon tbe bladder. This trouble is often felt towards the end of gestation. 
Rarely retention of' urine occurs from dragging of the urethra. 

The Kidney.-The close relations in function between the liver and kidney 
imply that the kidney will present changes not less important than its asso
ciated organ. I-Iyperremia, even congestion, are-frequent; increased epithelial 
formation, a minor degree of fatty change, are not uncommon. This is often 
attributed to pressure upon the renal vessels by the gravid uterus. The 
influence of this cause appears to us to be much exaggerated. The kidneys 
are so placed in the groove on either side of the lumbar vertebrre, that direct 
pressure upon them can hardly take place; they and their vessels are further 
protected by lying above the angle of divergence of the growing uterus from 
the spinal column; and pressure is further lessened by the intervening intes
tinal canal, whose convolutions, filled with air, act as a buffer or pad between 
the flrm gravid uterus and the spinal column. The backward pressure of 

~~=st~~~~~sa~~l b~v~~ec;re~~~~i 0~ ti~e ~b;!,~i~~i~~W~. by its own elasticity, 

TrrE URINE JS AL'rERED.-Chalvet and Barlemont (18i0) studied this 
subject. The urine is mostly acid, sometimes neutral, rarely alkaline. The 
water is increased in proportion. At the commencement the solids are rather 
Jess. Chlorides, however, increase. Phosphates, sulphates, urea1 uric acid, 
creatine, and creatinine diminish. The diminution of phosphates1 sulphates, 
and urea is especially remarkable; it had been noticed by Lehmann and 
Donne. These ob~ervers suggest that the elements in defect in the urine are 
used in constructing the child. Ch al vet and Barlemont attribute increase of 
chlorides to disassimilation of the mother's tissues. 

1 ?ilon:i.tsschr. for Geburtsk. 1 1R5i. 
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KY1"'TEIN.-Nauche (1831) fi_rst described this as peculiar to preguancy. 
If freshly_ colle~ted urine rs put mto a glass m a well-lighted and aired spot, 
the followm~ ~hrngs are ob~erved: After three hours there appears on the 
su~face. au mdescent pell1cl.e (the ky.estein)., at first thin but gradually 
th1ckenmg. Towards the fifth day thrs pelhcle breaks up, from centre to 
circu1~ference, into pieces which sink to the bottom, where they form a 
deposit. Other pelhcles may succeed the kyestein. The pellicle is not 
formed by a special organic substance peculiar to pregnancy. It has been 
observed under many other circumstances. It consists of crystals of ammo
niaco-magnesian phosphates, vibriones, and monads. 

Lehmann says the urine of women contains more water, less salts, nud 
less urea than that of men. These differences are especial ly marked in 
pregnancy. As watery urine becomes more easily alkaline than concentrated 
urine, the urine of women more easily undergoes this reaction. It owes to 
the mucus which it contains the property of eflervcscing at times and of 
being covered with a pellicle (of kyestein), consisting of ammoniaco
magnesian phosphate and cryptogamia, and which was formerly regarded 
as exclusively belonging to the urine of pregnant women. These results are 
confirmed by Parkes, who reminds us that kyestein was at one time supposed 
to be composed of casein, derived from the mammary gland. Ile adds, very 
similar appearances are found less frequently in the anremic urine of non· 
gravid women, and sometimes in the urine of men. 

Elisha K. Kane describes the characters of kyestein in like manner. The 
cheesy odor he found in only a small proportion of cases. Ile does not regard 
it as no unerring sign of gestation . 

Braxton Hicks ("Guy's Reports") has investigated the subject with great 
care. Ilia conclusions agree with those above cited. Ile has found kyestein 
in virgins. 

'Ve may in conclusion state that, assenting to the propositions of these 
authorities, we have seen several instances in which a confident diagnosis of 

\V~~fs~~tl;e~clb:::~si~dis0~1~:a~:~~d!ffic;;t~~~~~~~~e:~~~f: &~i::~ ~~o:ee~r;:~~ 
be enough to direct the physician to search for further evidence in affirma
tion or uegn.tion. 

PuYSIOLOOrGAl~ ALBUMINL'RIA.-Lever (18-13) and 8ir James Rimpson, 
a little later, signalized the association of convulsion in pregnant women 
with the presence of albumen in the urine. The occurrence of albumen in 
the urine seems to ma.rk the borderland between physiology and pathology. 
'Vhen things go smoothly, the urine is not tested, and the possible presence 
of abnormu.l ingredients escapes recognition. 'Vhen convulsions set in 
during gestation, the urine is straightway examined; and albumen in con· 
sidernble quantity is almost constantly found .. This. almost constant asso
ciation is so deeply impressed upon the medu.:al mrnd that we are apt to 
stretch it to the absolute conclusion that as convulsion implies albuminuria, 
so albuminuria implies convulsion . Logically this does not follow; and 
clinically it is not true. The systematic examination of the urine of a 
number of cases has revealed the fact that in a certain proportion of women 
albumen was found in more or less notable quantity, who notwithstanding 
went through gestation and labor without accident. 'Ve must then admit 
that the presence ofnlbumen in the urine ma~ be simply the i~dication ofa 
physiological difficulty; and that the escape of albumen by the kidney may be 
a natural means of relieving vascular tension. The important researches of 
Dr. l\Inhomed point to the conclusi~n that th.e appe~rauce of albumen in the 
urine is the direct consequence of high arterial tension. Ile demonstrates a 
"pre--albuminuric stage," the premonitory indication of undue tension, 
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which if continued ur exalted is followed by alhumiuuria. A.lbumi_nu.ria is 
frequently due to blood-exudation from the bladder. This is here d1stmct ly 

pr~vhe~.great lesson to be borne in mind is that the appearance ?f un.usual 
ingredients in the urine-as glucose or sugar, albumen or leucme-1s the 
signal of transition from physiological to pathological processes, and sh~u Id 
warn us to institute a thorough examination of all the organs and funct1011s 
with a view to clinical action. 

The glandular system undergoes remarkable developm~nt. The changes 
in the liver, kidney, and cutaneous glands have been nollced. The E?lands 
of the alimentary canal will be referred to in another part when tr~atmg ~f 
salivation and vomiting. "re may here specially mention the thyrmd . TlllS 
is generally larger in females than in males. J. F. Meekel, by a figure of 
speech, regards the thyroid as the repetition of the ut~rus in the nee~, refer
ring to the swelling which the thyroid presents durmg menstruation and 
pregnancy. It is a familiar classical story that the effect of pregnancy, ?r 
in some cases of marriage, was noticed by the ancients. Thus Uatullus Ill 
the 11 Epithalarnium" : 

Non illttm nutrixorientercvhcns 
liesternopoteritcollum circumda.re filo. 

The enlargement of the thyroid is now known to be dependent upon increased 
action of the heart. 

The breasts anatomically belong to the system of skin-glands. But their 
more immediate relation to the work of reproduction makes them a special 
focus of activity. The changes wrought in them are specially described 
under the 11 Signs and Diagnosis of Gestation." 

The spleen exhibits similar conditions to those observed in the liver and 
kidney. It enlarges notably; sometimes remains permanently hyper· 
trophied. 

The digestive apparatus is affected mechanically and functionally. The 
rectum is compressed. Constipation is promoted; and this is not explained 
simply by pressure. The peristaltic action of the bowels is interfered with . 

The small intestines are pushed backwards and upwards by the growing 
uterus, which keeps in front close to the abdominal wall. They undergo 
considerable compression, and in their turn press upon the stomach. 

The mucous membranes and the intestinal glands become more vascular. 
The glands of the stomach especially are more developed, and are thud 
enabled to throw off large quantities of water, of which the vomiting of early 
pregnancy largely consists. This is a physiological act, one of the provisions 
for relieving high vascular and nervous tension . ,, ' 

A very common thing in pregnancy is increase of appetite. Absolute 
hunger, a sensation perhaps rare when not pregnant, is felt by some women 
even though they do not suffer from vomiting. They have to eat for two. 

The appetite is often capricious. Things previously relished become dis
tasteful. The "longings" of pregnant women are notorious. There is no 
doubt an instinctive craving for certain things for which a physiological 
call might be found. Sometimes the" longings" are of an insane character, 
as in the case of the woman who, craving her husband's flesh, killed him, 
and to prolong her enjoyment salted him down. 

The skin, a tissue lying conspicuously open to objective study, presents 
several important changes. Under the distention of the abdomen the skin, 
overstretched, cracks and presents the appearance of scars. Often the ab
dominal skin not yielding fast enough, call is made upon the skin of the 
upper and outer part of the thighs, where similar cracks also occur. The 
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si_gn.iflcance of this change will be more particularly discussed under the 
1

' Dmgnosis of Past Pregnancy." 
A ~emarkable phenomenon is pigmenlrtlion. In this singular process the 

pecuhnr state ancl action of the nervous and circulating systems and the 
blood are most remarkably manifested. Concerniog this Jittle precise knowl
?dge l~as ?een gained. It lies open as a fertile field of study. A thorough 
m\·est1gatwn of the conditions under which pigmentation is produced in 
pregnancy could not fail to repay the trouble, aocl would probably lead to 
the solut1ou of other physiological and pathological problems. :-:;ume illus-

~rb~i~~:~:u~r=n~\~~~~:~sid~~~~;~~r~g~;~:~~~ i~~~e0~~-:st 'f,~~iY:::~~-~ 111!t ~~:!;~sf!f~ 
in some cases of ovarian disea!:ie. Hometimes in caseH of functional disorder 
of the reproductive organ::;. -Cnder normal and difficult menstruation it is 
observed. Le Cat refer~ to a caf'e in which the lefo leg became black during 
each pregnancy. The mamm::c of the Samoyed women are black. Dr. 
L:nham, who notices this, thinks it may be due to a. peculiar mode of sexua l 
excitation. Amongst the se\·eral forms the most common is discoloration of 
the eyelids. There are two varieties; one in which there is simply a pig
mcutary <l<•posit in the epidermic sca les, like the ord inary swarthiness i and 
another, in which there is n deposit of free pigment on tbe skin, so that it 
can be wiped off. This latter is the true Stf'arrlu.ca niyricuns. 

Discoloration of the eyelids during menstruation i::i not necessarily clue to 
pigment. In some cases it is due to a sort of venous Jividity. This liddity 
differs, however, 80 much that there is probably pigment in the blood, but 
not deposited in the epidermic cells. Permanent or chronic blepharal 
melasma. is seen in women with chlorosis or melancholia. In some cases, 
brown specks on the forehead, eyebrows, nose, and upper lip, produce a 
characteristic effect described as the" Mask of Gestation." An example of 
blue cliscoloration, Stearrhoca cendca, is recorded in a pregnant woman by 
Blichner. 

Laycock says this production of pigments may be looked upon from th ree 
points of view: (1) as the resu lt of imperfect oxidation of carbon, so that 
it is not eliminated ns carbonic acid, lactic acid, h~cnmphci n, etc. i (2) as the 
1·e:mlt of' imperfect elimination of carbon proper, where that is the normal 
excretion

1 
as in the hair nnd epidermic scales i (3) as the result of excess in 

the production of carbon from highly carbmrnceous foods. In all there is a 

~li~:.~~~~~ll~~ye~~~:\:c1~stl1~~~b?3n~~~ue~~~c~~1~f ~~1:1~,~~:~g~~~;~:net!~~~~a ti~: 
mnrbi<.I deposit~ of uratef', etc. AP- to the first, it is obvious that all morli
firations in the blood-corpuscles which impair their functions as oxygen
carriers will favor imperfoct oxidation of the carbon waste. Thus we can 
understand how carbon may be substituted for carbonic acid and lactic acid 
in leuk~cmitt, JeucocytoRis, the anremia of chlorosis, Bright's disease, and all 
cachectic stnte.s in which the blood-corpuscles are defective in oxygenating 
power. These are conditions closely re,resented in pregnancy. 

In many cases, if not in all, the nervous system is closely conceroed. 

ki~~~ro~a~·;, :1~~h;i~~~·:,~;.~·;n~~~ 1 ~~i~s i=x~~~:~Jy0?:t~er~~~i~1~~or:go~~'l;:1~1 ~-~: 
pigmenlntioll is often Jimit~d to a~~as mor~ or 1,;ss shaq?ly cl1~6ne~.: A sm
gu lar example is figured 1n the Obstetrical Irnnsnct10ns, 1870,. b.y Dr. 
Godson. A girl, sev_cn mon~hs p:egannt, had chorea. She exh 1 ~ 1 ted a 
characteristic da rk p1gmeutat1on of the areolre of both breasts, leavmg an 
area of about one-third perfectly clear. This free area was almost exactly 

1 11 On Pr<'!!nflnC,\' nnd Gcnernl Pathology, 11 Amer Gynec. '!'ran~., vol. i. 
12 
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symmetrical, and sharply limited. It is inconceiv~ble that any difference in 
the quality of the blood goiag to the part could exist. We can but conclude 
that this partial pigmentation was determm~d by nerye·1listribu.t1on. 

The disCO\'ery of Addison aud the expernnents of Bro~rn-~cquard ~o to 
show that the suprarenal cal'~ules play an important _part Ill 1~1gmentnt10n. 

""Wilks observed1 that in Addison's disease the p1g111entat1on was more 
marked at the nipples, the navel, and the scrotum. These and other cog
nate facts lead us to conjecture that in pregnancy .the ~uprarenal c~psule~, 
like other organs and tissues, undergo a specinl _moc.l1ficat1on; that this mo~1-
fication also is transitory, and in harmony with the changes observed 111 
other organs. It is curious to remark how rapidly and co.mpletely some· 
times the dark pigmentation arising during pregnancy chsnppears after 
delivery. . 

It is certainly desirable tbat the suprarenal capsu les shou ld be examrned 
in women dying during gestation and childbecl. r • • 

Na:vi become more vascula1', turgid, ancl deepe1' colored. Tins is clue to the 
general increase of development of the capillaries. lt is closely associated 
with the process of pigmentation. The sebaceot1s and sudoriparous glands, and 
lw,irfollicles often exhibit increased activity. The fuller peripheral circula· 
tion and greater vascu1ar tension may account for this. 'Ve have observed 
thnt some women who had been Io~ing hair when not pregnant found its 
growth restored during gestation, and fall off again after labor. 

The osseous system undergoes changes which, if not always evident1 are 
rarely absent altogether. Under the combined influences of changes in the 
constitution of the blood, in the dynamics of the circulation, and in nutri· 
tion, softening of the pelvic joints takes place. 

This subject is more fully discussed in the description of the" Structure 
and Behavior of the Pelvis." 

The incurvation of the spine is increased. To maintain the equilibrium 
in the erect posture the woman throws the shoulders back, and so the anterior 
curve is increased . 

O:;T.EOPHY'J'E::!.-Rokitansky in 1838, Ducrest in 18-14, at the Paris Mater· 
nite, observed osseous neoplwsms or o:slcophylcs, or a tissue resembling bone, 
outside the dura mater, between it and the inner table of the cranium. 
They both believe these formations to be independent of' pathological causes. 
They found them in more than one·third of the cases. Alexis l\Ioreau 1 iu 
1844, examined ninety-eight women dying in child bed at the Materuite; 
forty·two presented osseous concret ions. Ile did not find them elsewhere 
than in the cran ium. On the other hand, Virchow found similar concre
tions in phthisical subjects. Kiihn analyzed them and found them riC'her in 
lime and carbonic acid, poorer in phosphates and animal matter than the 
cranial bones. These concretions suggest the hypotbe!5is that they are a part 
of the excess of Oi!.:;ific material prepared for the building up of' the fretal 
skeleton . Robert Barnes called attention to their relation to the calcareous 
degeneration of the placenta. The! have also probably some relation to the 
preparation. of milk, in which fluid a considerable proportion of calcareous 
elements exists. 

'Vallmann (' ' Virchow's Arch./' 1858) has frequently observe<l osteophytes 
on the inner surface of the cranium in subjects from ten lo seventy·fhre years 
of age in different forms of disease. Ile confirms Virchow's statement that 
they are not less common after other diseases than in gestation. Ile says, 
nevertheless, that he almost invariably found them in puerperm. The next 
most. ~requent relations are tuberculosis, chronic hydrocephalus, secondary 
sypluhs. 

1 Guy's Hospital Report!, 18:)!J. 
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The body-weight undergoes remarkable changes. These have been studied 
by Gassner.' 
·The results are ~o i?terest!ng that they deserve full analysis i and although 

many. of the applica.l10ns will more properly be discussed in the history of 
the diseases of pre~naucy and childbed, it will be useful to give here a con
nected summary of them. 

to~· ~{:~~;~1~g11~:s~t woman gained in weight during the last two months, 1.5 

2. She lost weight 2 to 3 kilogrammes within eight to fourteen days after 
the death of the embryo. In one instance, death of the footus was diagnosed 
through the loss of' weight. ' Vhence this increase? 'Vhat are the factors 
of the increase? 

Kilog. 

\\1<~ c~tirui\lc the increase of child in 8th monlh O 1'>0 
11 U II 9th u 0.7,j 

lOlh " 0.7.i 

The placenta gains in the three latter months about 0.08-! kilogramme. 
Thus the ovum gains about 1 kilogramme in each of these three months. 

\tthetndofttuthmonth 
<':ht'', Kilo 

Of 1•1Hif!><·r.i.or~·•TU or<•iitlitdaya. 
CllMllll. Kilog 

:H2 O:l.8 :lli!J ;)1.45 

The loss of weight from normal labor is 10.45 per cent. The ovum is the 
chief factor in this loss. Its average weight is 5.76 kilogrammes, con· 
sisting of 

Child .. 
T,,iquorn11rn1i 
Plucenla 

!3.283 kilog. 
l.Ri7 II 

O.LiOO II 

T here is n further loss of blood, 0.2.J kilogramme; of excrement, 0.404 
kilogrnmrne; of transpiration by lungs and skin, 0.15 kilogramme. 

Ile further arrived at the following general facts: the larger the child, 
the larger the placenta and the more the liquor amnii . 

The ch ild of a primipnra weighs on an average 0.10! kilogramme less 
than the child of a pluripara, and io accordaoce the liquor nmuii and the 
placenta of a primipara weigh less than in the pluripara. 

Th<! uterus of a primipara is poorer in muscle. He connects this relative 
poverty of' muscle with the duration of labor. The mean duration of labor 
in 110 pluripar~c was 10.40 hours; in 110 primiparre1 15.52 hours. 

Ile found n constant increase of liquor amnii with cross·births. 

fj(),'<H of Weight after Nonna[ Labor. 

From secretions and excretions and diminished diet a woman of average 
weight of 56.2;) kilos. loses in 172.43 hours (238 cas~s) 4.575 kilos.; ~o that 
the Joss is as 1 : 12.:J0.3, or about 8 per cent. The factors nre-locl11a and 
milk increased urine from resorption of c:eclem:i of legs, lung and skin 
exha

1

lntions, foces, involution of o~ter and inner genitals. . . 
In connection with the body·we1ght we may study that phase of nutr1t10n 

which relates to fat. It is a gener~I rule th.at pre~nant wo1~1cn lose fut, 
"'nste of this element is more especially seen m the iace: the features &row 
thinoer and sharper. This is more marked in women who suffer much from 
vomiting. The def-iciency of ordinary food is to some extent compensated by 
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the absorption of fat. If a healthy woman. in whom me~struation is sus
pended, is seen to g row thin, it may be presumed that sh~ is p_reg~ant. 9n 
the other hand, many fat women show but little dif:l€:rence Ill ad1pi:s~ty ~urrng 
pregnancy. 'When married women quickly grow fat the probab1!1ty 1s that. 
they will remain sterile. Kiwisch 1 has never observed a general mcrease of 
fat iu pregnancy. He says the waste of fat is ohserved in the floor of the 
perineum, the abdominal walls, and thighs. \Ve, however, know some 
women who improve generally in nutrition and fat when pregnant. 

The changes wrought in the body general ly and the non-sexual organs 
having been described, those which affect the genital apparatus have now to 
be traced. 

Modifications of the Uterus.-The uterus undergoes changes of volume, 
capacity, weight, form, situation, direction, relations. 

!:NCHEAS1~ OF VoLUME.-The neck of the uterus is not remarkably 
chauged until the later months of gestation. This change will be described 
hereafter. The mucous membrane and the cervical gla.nds partake of the 
general increase of vascularity. Lott says it undergoes true hypertrophy. 
The glands are enlarged and secrete more actively. They throw out the 
viscid albumen-looking mucus which fills the cervix, known as the muc0us 
plug. The bulk of the cervix is somewhat increased-it becomes thicker. 
It may be here noted that the mucous membrane of the neck, unlike that of 
the body, does not fall at the time of labor. It is not deciduous. After the 
expu lsion of the mucous membrane of the body of the uterus there remains 
at the point of separation a more or less prominent ring. 

The body of the uterus undergoes the most marvellous transformation. 
Levret measured the virgin uterus and found its surface presented 16 square 
inches, whilst the uterus at term gives 339 square inches, that is, it is multi· 
plied twenty-one times. This increase of volume depends upon two causes 
acting together-passive distention and hypertrophy of its walls. The dis· 
tention i!:! in proportion to the development of the 0•1um 1 and takes the chief 
part in the increase of volume. Thus, as soon as the ovum is expelled the 
uterus retracts, and loses the greater part of the increase of volume acquired 
during gestation. 

True hypertrophy also takes place, since the uterus, retracted as described1 

weighs considerably more than in the non-gravid state. In order to regain 
the condition of the non·gravid state a further process of absorption of the 
excess of tissue, known as irwolution, must be carried out. Hypertrophy 
takes place under the influence of i:restation alone, as when the gestation has 
its seat outside the uterus, or in one horn of a two·horned uterus. The 
empty uterus also grows. 

The uterus grows with the advance of ge~tation. Arthur Farre gives the 
following table: 

TABLE KllO\\'INO ]~ATE OP INCRF.A!;n; IS ~IZE OF l'nrnu:s .. A.CCORDING TO 
)fosT11-.. Of GttA,·1ntT' 

End of month-. 

1 Bcitriigc, 1848. 

101 
116 
139 
104 
189 
202 
127 
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CAP~~C.:lTY.-Hi~npson estimated the capacity of the uterus of the multipara 
before 1~pregnatrnn. a~ 2 to 3 cubic cm., and at 6 to 8 cubic litres at term; 
b~1t Ta_rmer Sl_LYS t~11s 1s ex_aggerated, the mean being 4 or 5 litres. The 
~~l:~:t~~ iI;:a~~s ~:~~i.the size of the child, and in the case of twins, and 

WEIGH1'.-At term the uterus and ovum weigh from 6 to 7 kilos; before 
impregnation the weigl~t in nulliparre is -12 grammes, and .).j in multiparre. 
After labor ~ad expul.dton of the placenta, the weight of the uterus with its 
appeucl~ges. 1s, accordm~ to Naegele, from 750 to 1000 g rammes. Tarnier 
places it higher-that 1s, at from 900 to 1200 or 1500. It thus becomes 
twenty times heavier under gestation. Thus, the increase of weight is in 
direct ratio with the increase in volume. 

FoRM.- Different parts of the uterus are developed successively. At first, 
the anterior and postel'ior surfaces lying in contact before conception, part. 
The cavity, at first potential rather than actual , is triangular. The uterus 
then becomes pyriform, but always remains somewhat flattened antero
posteriorly. At the third month it is spheroidal! Then the fundus becomes 
more arched, and is the principal seat of development, the lower third or 
segment remaining but little changed. 

In the latter three months the lower segment is developed. Sometimes one 
side of the fund us is more developed than the other, presenting a perceptible• 
outbulging to palpation. This may be due to the more prominent side 
lodgiag the larger part of the fretas, so that there may be fe lt a depression 
or groove between the two angles of the uterus. When twins ex ist a groove 
may also be observed at the fundus. 

At the end of gestation the inferior segment plunges into the pelvic cavity, 
whilst the upper two-thirds or three-fourths rises into the abdomen. At 
this time the uterine walls are plastic enough to mould themselves on the 
sacrum and vertebral column , thus forming at the level of the promontory 
a marked retreating angle. Sometimes, as in pluriparro whose abdominal 
walls offer little resistance, th e fundus falls forwards over the symphy3is, 
and then the uterus forms a retreating angle or curve on the anterior surface. 

Depaul further draws attention to the irregular development of the two 
sides of the uterus. It is rare to 6nd the two tubes at the same level. 

an~~~~~11~aW.e PT~1t~~i~~ ~vv1~U ~:':~e~n t~!t ufifeeri:~:~~~~:1rd:f ~~:~u~e~nis t~~ 
longer situated at the union of the anter ior and posterior halves of the uterus, 
but much more forward-that is, two-thirds of the uterus will be behind the 
seat of insert ion. The contrary takes place in the infel'ior segment, which 
is more developed before than behind. This circumstance explai ns why the 
neck appears so strongly deviated backwards, making it difficult to reach at 
the end of gestat ion, and \'·by the head engaging in the cavity is usually 
capped by the anterior wall of the lower segment (the anterior uterine valve 
of Robert Barnes). 

8 rTUATION.-The changes of situation are worthy of note. They will be 
traced in the description of the diagnosis of g~stati?tL 'Y.e may h~re ob8erve 
that in the latter months the uterus, espemally m pluriparoo with lax ab
dominal walls is different in the dorsal decubitus and in the upright posture. 
In the first po~ture the fund us falls back nearer to the spinal colum n, so th?-t 
the whole organ fo rms a curve arm~ud the sacral p:omontory; whereas, m 
the upright posture, the fund us, fallmg forwards, quits the sp1ne1 bulges out 
the belly, and its axis straightens. 

The projecting spiaal column aaturally throws the body of the uterus to 

1 i:)('e BttndJls figure, further on 
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one or other side, so that there is Jateral obliquity. Dubo~s f~u~d that of 
100 women the uterus was in the median line in 20, nnd 1a?lmmg to. the 
left in 4, to the right in 66. ~fany explanations of the. more frequent right 

ob~b~i!~r~~~:_ ~I~~ ~~:~~~ c~~~0:r,~~:\~0n~:<l c~111f:~1~1 v:~ its axis, so that 
the anterior face looks to the right ·and the posterior face looks to the left 
and backwards. Tarnier points out that it is _due to the .left lateral border 
being thus brought more forward that the uterme ~ouftte is more fr~quently 
heard on the left side. In opening the abdomen m ~kcs3;rcan section, tb1s 
rotation has to be corrected in order to bring the medrnn line of the uterus 
into relation with the abdominal incision. 

RELA'fIONs.-At term the anterior surface of the uterus rests by its upper 
three-fourths against the abdominal wall; sometimes a bit of ornentum or 
intestine slips clown between. Tb is must be guarded against when practising 
Cresarean section. In its lower fourth the anterior surface of the uterus is 
applied to the posterior surface of the bladder to an extent varying with the 
size of the bladder. When empty the bladder falls behind the symphysis; 
when full, it risee in front of the uterus, forming a large fluctuating tumor. 
Quite below, the anterior aspect of the uterus is in relation with the 
vagina. 
· The posterior aspect is in re]ation below with the rectum, sacrum, sacro
vertebral angle, and less close]y with the common iliac vessels and the first 
branches of the sacral nerves; above, with the vertebral column, aorta1 veaa 
cava inferior, the pillars of the diaphragm, the mesentery, and the lower 
part of the ilium. Often some intestinal fold gets between the vertebral 
column and the upper half of' the uterus. 

The upper border or fundus answers to the transverse colon, the greater 
curve of the stomach, the anterior edge of the liver, and it even lifts up the 
xiphoid cartilage and the Jower false ribs, pushing them outwards. 

The lateral borders are in relation, below, with the internal and external 
iliac vessels, the obturator nerves, and the psoas-iliac muscles. Above, the 
right late1al border is in relation with the crecum and ascending colon; the 
left lateral border with the sigmoid flexure, the descending colon, and a great 
part of the small intestine, which runs to the upper left side of the abdomen 
in consequence of the usual inclination of' the uterus to the right. The 
lower extremity of the uterus projects into the vagina, and is applied in 
front to the bladder, behind to the rectum. 

TrucKNE."R or THE UTERINE "WALLs.-The uterus enlarging partly by 
distention, yielding to the growth of the fretus, is thinned-that is, the thick
ness of' the wall of the uterus at term is generally somewhat less than that 
of the nou-gravi<l uterus. Ilence the parts of the fretus are often felt with 
great distinctness on palpation. Sometimes it is barely 9 mm. thick at the 
part to which the placenta adheres, and only 2 mm. in other parts. The 
thinning is not uniform; thus, at the fund us and posterior wall, Smellie and 
Hunter noted special thinning. The thinning, however, varies in individuals; 
we believe it is less marked in multiparre. 

CoNSISTJ::NCY.-"7hen empty, the uterine walls are firm, resisting like 
fibrous tissue. During gestation this firmness diminishes; the walls become 
soft ~nd elastic, giving to the fin~ers a. sensation nsembling that felt on 
pressing upon a band of India rubber. This suppleness explains how it is 
that the walls can mould themselves upon the f~tal parts, the spontaneous 
movements of which produce bumps, which sink again before the eye. 

The cluwge."f wulergone by the 11wcom membrane of the ·uterus have been 
described i11 the chapters on "Embryology." 
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The Musculature of the Gravid Uterus.-The muscular coat is formed of 
lirganic muscular fibres. 8carcely traceable during the non-gravid state, 
they become evident, "colossal," t.luriog gestatio1L 
Fig. H shows the nucleated fibres of tbe non-gravid F10. 'iJ 
uterus and the granular matrix in which they are 
embedded. During gestation these fibres grow in all 
their dimensions, and new fibres are formed, espe
cially in the innermost layers of the middle coat. 
The production of new muscular fibres, says KOlliker, 
is chiefly seen during the first half of gestation. The 
extrnordinary inc1·ease of size of the uterus under 
gravidity is chiefly clue to the development of its 
rnusculnr element. KO!liker has not observed the 
generation of musculat· fibres aft.er the sixth mouth. 
Curresponding with the growth of the muscular 
fibres, there is growth of the connective tissue which 
binds them together. 

Ranvier says the muscular fibres not only grow, 
but they become towards the end of gestation striated, 
in a less marked degree, however, than in the proper 
striated muscles. 

The hypertrophy of the muscular coat is very 

~~r~~~e1~~b~~J, ~l~g~c~~c~~; :;;:~~~i;ai~:s0::i~=~~c~~ Muscu1.Au l<rnitE~ rH" t rTEUu 

the fibres of which, although redder, scarcely in- (Aftc1·WAO~el{.) 
crease in size. After labor these giant muscular 
fibres have to be disposed 0£ Tbe uterus contracting permanently, the 
blood-supply attracted by the gestation-process is turned off, and the mus
cular fibres having accomplished their function pass into fa.tty rl~~en~ration. 
This process is the preparation for dissolution and absorption. Fig. 75 repre
sents thfa granular conversion. The exnct time r eq uired for the completion 

Frn. 75 

Suow1so; t'.\1"1'\' 1n.:<:a:s1:11A'J'ION Of'~iuscur.An rHl!!ES u1•urso is1•0 1,1J1'10KA1'"J'llH 1,.\!IOH 

of involuLion is not cert.tin. But since a new pregnancy may begin within 
two months, the u! erus is probably 1:eco~.st rn~ted. in less than that time. 

The di.position of the m·us<mlar fas~1.cul1, 1s so rntncate as to. !~ave led to much 
divers ity of descrjption . The admirable researches of Helie seem to have 
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unravelled this complex piece of anatomy, and to have corrected and bar· 
monize<l the descriptions of his predecesst>rs. 

Three layers constitute the muscular tis::.ue. But fibres of one layer pass 
into the other coats, forming a network binding all the layers lo~ether. 

1. Tm~ EXTEHX.\L LAYER OF THE DODY OF 'fllE VTElfftl IS composed 
of several planes of longitudinal and transverse fibres alternating with e~ch 
other. The most superficial plane is longitudinal; i t is f?rme<l of a medrnn 
baud (Sue, 1753); the middle part of this is curved loop-hke over the fund us 
of' the uterus, whilst its two ends descend, one over the an tenor surface, the 
other over the posterior surface. It descends lower in _fro_nt than behind. 
Behind it begins at the junction of the body and neck ; 1t 1_s formed below 
of transverse fibres, which, uniting, ascend vertically. As it asce.nds fresh 
fibres run into it from the sides. Wheu it approaches the fundus, its lateral 
fibres curve outwards, and are directed over the Fallopian tubes and broad 
ligaments, in which they are lost. 

This arrangement is seen in Fig. 76, which shows the anterior surface. 
The posterior surface it similar, but the central band does not descend so 
low (Fig. 77). 

The middle fibres of the loop-like band alone turn over the fund us of the 
uterus. ~ome of the fibres from each side cross to the opposite side; but 
this is only partial, and is not constant. 

This loop-like bundle is composed of two planes, separated hy a layer of 
transverse fibres. 

Next we have to study the transverse fibres, which, with the bundle just 
described, form the surface of the body of the uterus. The:se fibres (8ue, 
1708) constitute the greater part of the external layer. Some help to form 
the loop-bundle; but most of them run trans\·erscly across the median line 
beneath the loop and between its planes; they are prolonged outwardly into 
the broad ligaments, and especially into the ligaments of the ovary, the 
round ligament, and the Fallopian tube. 

If we trace the fibres in the opposite directiou, they may be said to arise 
from all the above points, and leaving the side of the uterus, they part into 
two laminre, one of which passes over the posterior aspect, the other over the 
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anterior aspect. Thus the uterus is embraced between twosbcetsof ruusc:ular 
tis:::ue, running from the broad and other ligaments. 

F10 ii. 

l<:\.TUl'.1..\1, un:ll, T'O~Tl'.lllOU IH.:Hl'AIF.. (.\rterll1111.) 

Fig. 78 shows the second or deeper plane. ~\t the side of the uterus the 
transverse fibres are seen to pass on forming horizontal circular muscles. 

p ... 1 I .... , ~I 1: I.\{;~·. •ll lll>J I'. l-1' ru 

,1, u. ~111w1 lkin l ~'.1\1~i~:;,'.;1;,;1:·,:~~ tlir~:1~1.1 f~''..1~~i;·~ b. ,. '.''l:~;::1~1:. lil:.:·i·;;J~;:;:;:.i;~m;:'~. 11:;.:::,,f, tli\' t1;1U~\-W< 

The course of these fibres is, however, very complicated. They diverge to 
let vessels pass; fibres, at first superficial, plunge deep. 
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Above the tubes and at their level, the di~po:-;itioo of the fib~es is different. 
The transverse fibres <le:o;cribe large arches l>\'er the funclu~. Rome go to the 
tubes, round and broad ligaments, but the greater part d_csce~1cl along ~he 
side of the uterus. Iu their course they meet vessels which mterfere with 
their regularity i then they plunge deeply, cun·iug forwards or backwards 
to become transverse on one or other a,.;pect of the uterus. 

2. Exn:HNAL L.\.YER or THE CE1n·1x.-The hypertrophy is much _less 
marked, the course is more simple. The fibres nearly all run .a h~tle 
obliquely downward5 from the sides of the utf'rus towards ~he med1au line, 
where thev cross the fibres from the oppo~itc side. On the sides of the neck 
they turn· roun<l and pa!=:s from one aspect to the other. The most superficial 
are continued in front, with the \'esico-uteriue folds; behind, with the recto· 
uterine ligaments; below, with the fibres of the vagina. 

3. Tm:: ZlllDDLE l\IU:o:iCUJ.AR LAYE!t is the thickest of all i but it only exists 
at the level of the body. There is no trace of it iu the neck. It is distin· 
guished by the great number of vessels it contains; and it is especially thick 
in the region which corresponds to the plarenta. 'Vhen the outer layers 
are dissected off it is seen that many of the fibres of these layers merge into 
the middle layer, there being no distinct demarcation between exteraal and 
middle. It is composed of bands of variable size, which cross in all direc
tions. Some are transverse, some oblique, some longitudinal i large apertures 
cli\-ide these bands from each other or the fibres of the same band. The 
muscular fibres coil round the uterine veins-the arciform fibres of W. 
Hunter (1772), and each loop crossed by another forms a complete ring 
surrounding the vein. A series of these rings forms a canal for the vein. 
Large rings like these surround several Yeios at once. Thus every vein is 
surrounded by annular contractile rings, and runs its course in a true con· 
tractile channel in the middle layer. This disposition is seen in Fig. 80. 

The arteries, like the veins, are surrounded by muscular rings; but the 
arteries are provided with a cellular sheath, which allows them to glide in 
the rings, whilst the veins reduced to their inner coat adhere to the muscular 
fibres. The contractile rings not ouly close the vessels, preventing hemor
rhage, but serve to some extent the office of valves. 

4. Trrn INTERN AI~ MuscuLAR L.\ YER IN THE Bony OF TUE UTERUS.
'Vhen the uterus is opened there is always seen in the middle of the posterior 
wall a slightly raised triangular bundle, whose base extends from one tube 
to the other, and whose apex descends to the os internum of the neck. This 
is seen in Fig. 79. This was described by Charles Bell. Near the tubal 
openings this triangular bundle divides into two thin fasciculi, which plunge 
on eitht"r side into the tube (Fig. 70, c, d). Transverse fibres, stretching 
directly across from one tubal orifice to the other, complete the triangle and 
form its base. A precisely similar triangle is found upon the anterior wall. 

On the sides of these triangles, along the entire length of the body of the 
uterus, the muscular fibres of the inner layer run transversely, passing from 
one aspect to the other; they are, therefore, annular. At the os internum 
the transverse fibres form a ring~like bundle, which distinct]y defines the 
cavity of the body and that of the cen·ix. This has been regarded as a 
sphincter. 

At the fund us of the utems-that is, above the tubal opening-fibres form 
arches, which constitute the ro{)f of the uterus. Descending in front and 
behind, these fibres pass u1~der the transverse band of the triangular bundle; 
there they bend to be lost JU the horizontal fibres. 

At the orifice of the tubes the fibres are arranged in concentric circles. 
One was described by Ruysch. Charles Bell recognized the two. Calza 
(]807) called them the orbiru/,,1· mu.<e/c.• of the lubes. (See Fig. 79.) The 
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mode in wh ich the \"eEsels are encircled lw mu!'tcular fibres is well demon-
strated in Fig. 80. · 

. Brirjly_tlrn 11111seulature of i!te uterus may be f;tnted thus : l . The texture is 
different 111 the body and in the neck. 2. In the body are found three 
layers: the e.l'fernal, with its loop-like bundle, its trans,~erse 6hres, who::e 

FIG. /H 

J \rfR\\I. :111-rn .. 11t l\\1"11 

ft. :;. .. ctiunornto-rinl'"111l. Ii. Tnan;...ul<ulmmllt:. c. l'ilin·~rn11nin· l•J tlw tnht•. d,d. Or1l11tMoftul.le~. 
r, e. 'J'mn,,n•n-e fihr .. ~. 1 Yu;:iua 

ends are prolonged over the aclnexa of the uterus, and its circular fibres i 
the middle laye1\ with its muscular bands, which describe loops and imperfect 
ri11gs around th e uterine vessels ; the inner llfye1·

1 
witb its two triangular 

bundles, its n.nnul::tr fibres around the tubal mouth. 3. At the nerk there is 

Fw. 80. 

)111111/I: "l (I I \II IAlJ"I! .\T Jl .,!>\•. 11111'111: Tiit' l'l .. \!'l'.\I.\ \\I~ f\11'.1> 

m-.;o;~ .\HOP•ll llll: ,, ... ,:L~ \\llll'll ('O>;~l'l:IO'TTllt'\I. (Jlrur) 

a, n. ~u1w·rlkial ]11yf'r di cclc•l l•Mk. b. Dumlles IK'l•m~iug to tlw imu r h1y~r. I, f. 1'uhc~. 

tlrn com pnrnti vely simp~e ar rangement, two ~nyers on ly being seen, which 
arc continuous above with the externa l and rnt ernal Javers of th e bocly of 
the uterus. Th e fibres of the neck are mostly nnn ular. The vaginal portion 
is almost entirely formed of the internal layer. 
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A~'TION OF «m: ~J1·scc1.AR WALL.-Charles Bell says (1 ) there is a gen
eral prevalence of longitudiual fibres, tbe action of which would be to snor~en 
the uterus, pull up the lower segment, and thus to expel the fretus i (2) whilst 
the orbicular muscles of Huysch, contracting concentrically, would les~en the 
area of the uterus, and thus cast off the placenta. (3) The ring-like arrange
ment of fibres around the vessels would act as ligatures and stop bleeding. 

Dubois and J-acquemier insist that the muscular tissues of the uterus being 
divided into three layers, it is between the middle and external layers, or at 

.l:'IG.81. 

' \loi>lt II:!> I Hn •1 ~[\ ltl'l!I ) TO llM'llt~t:YI' _\i'Tl():'\8 01 t•Tu\ISI: \ll"84'\"1,\1 l'ltl~. 

most in the middle layer, that the si nuses are found . Deprived of valves, 
these sinuses commuuicate so freely tbat they form a sort of cavernous organ 
in the uterus. Io the neighborhood of the placenta many of these canals 
approach the internal layer; some even are separated from the mucous 
membrane only by a very thin stratum of muscular tissue. 

Uruveilbier, by throwiug injections into the vena portro or the pelvic veins, 
proved that the pelvic, hemorrhoidal, internal pu<lic, and gluteal veins 
anastomose freely. 

Chowne, also injecting the vena portre, found the injection escape into the 
uterine cavity. This anatomical disposition and Chowne's experiments 
explain the occurrence of' venous or retrograde hemorrhage from th~ uterus 
when its muscular coat is in a state of inertia. 

The JJeriloneal coat of the uterus and its mucou8 membrane have been 
already described. 

The Behavior of the Lower Segment of the Uterus and the Cervix 
during Gestation and Labor. 

Levret and Baudelocque supposed that during the first four or five months 
of gestation the uterus was developed at the expense of its fundus and bncly; 
and that thenceforth the neck open ing out from above downwards contri°b· 
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~led to the enlargement o_f the uterine ca\•ity. It was supposed that the 
fi~res .of the hody contr~ctmg dragged upon the fibres of the neck, the rings 
of which opened succes~1vely from above downwards until nothing remained 
but the lower orifice; then labor would begin. 

Hoederer ( 17.)3) set forth the same doctrine as Levret. The elder Stein, 
Roec~e.rer's pl~pil, admitted sin;iply a shortening of the cerdx, not its opening. 

K1han (183U ) contested this doctrine, and thought that the shortening 
wns produced by swelling nod thickening of the yaginal portion. He 
allowed that the cervix remained unaltered until the last four or five weeks 
of gestation, but that from that time it i5hortene<l from above. F. H. G. 
Birnbaum (1841) supported the views of his teacher (Kilian) . 
. ' 1-itoltz (1826), went further still, an<l taught that the neck did not change 
m length throughout the course of gestat iou, unless during the last fourteen 
da~s. (;aseaux, Scanzoni, Duncan, J. E. Taylor, Holst, Spiegelberg, P. 
~liiller, L ott, and others adopted Stoltz's doctrine. Latterly Bancll,1 A. 
Marti~ ( 1877), and W. Bnwue/ have showu grounds for rehabilitating in 
a modified form the old doctrine. 

To explain the familiar fact of the lessening projection or fla.ttcniug 
down of the vaginal portion towards the end of pregnancy, the advocates 
of' the doctrine that the cervix remains unchangc<l have put forth many 
inconsistent theories. As Band I says, these mauy explanations are sufficient 
to prove that the natural process of the opening of the uterus was but 
little known to them. 

During the first four months of gestation the cervix undergoes little 
change. This is demonstrated in Fig. 841 drawn from the uterus of a woman 
who died in the fourth month of her second gestation, and still more clearly 
in Fig. 82, drawn from nature by Hobert Barnes. This exhibits the lower seg
ment and cervix uteri of a young woman who died by poison when about 
four months adrnuced in her first pregnancy. In this specimen the cervix 
is perfect; the os iuternum forms a sharp boundary between the body of 
the uterus aud the cervical canal. The decidua is seen dissecterl up down 
to the edge of the os internum. Baud!, however, says that even ut th is 
epoch the lower segment of the uterus ( Barues, cervical zone) begins to be 
marked out from the body. lo Fig. 84 the part between ab and b' a' is 
distinctly th inner nnd rliflhent in structure from the body of the uterus 
above. Th is will later become <lt>veloped into a well-defined lower segment, 
as seen in the section (Fig. 8:3) of a uterus from a su bject dying in the 
eighth month upon whom c~c:<arean section was performed po;:;t m01·tem. 
Comparing this specimen with Fig. 84, the part b a is clearly disLinguished 
from the body abo\·e ct, by three features: (1) it is thinner, (2) the muscular 
structure is less marked, (3) it is less rich in ve:ssels. The external layer of 
muscular fibres of the uterus hardly traced below the le\•el of the insertion 
of the vagina i the vnginal portion shows only the inner muscular layer. 
This lower segment is divided from the body by a more or less well-marked 
ridge which goes all round the uterus. Tbis is 11 Bcmdl's ring." From this 
rinO' upwards the wall of the organ begins to be richer in ve:-:sels, the wide 
lac~n~c of the middle layer be!in, and corresponding to this line on the 

~l~,~~ra ]~~ I ~nl::~=~ ~:}~~~ li~~e t1~u ;~;~s I~~n i1! u si~~.dth~u ~eor~ t~~:u ~:~e~~~-est~~ t~~= 
bladder, and Kohlrausch used this to fix t he boundary between the body of 
t he uterus and its cervix. 

1 t:eUcr da!=> ' "c rlrnltcn des Uterus und Ccnix in der Schwangcrschnft und wiibrend 
der Geburt, 18itl. 

2 Die Lugo de~ Uteru1; und Fretus nm Ende der Rchwnn~er~d111ft, 18i2 
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This boundary between the body of the uterus and. its lo.wer segment is 
easily felt in th0 Jiving organ at the level of the pelvic br1m. It may be 
always felt on introducing the hand to practise version, a~d often when thf 
hand is introduced to remove the placenta. The contractwn of tl_1e ~?dy 0 
the uterus at this part gives the sens11tion of 0 hour-glass contract10n . 

Fin. R"l. 

T111;Cl:RVIX l''H:JllOt'/t l'IUM.\GIL\\"IU.\/tl'rnt·n 
TUECO:;,;THU."l'IO:>"Jt'r1HE/t:>"Tf.UIORll1'0t'11li'.0>1);X-

A further distinction is seeu in the <liffert:nt structure of the uterine wall 
in the two parts. In well-developed uteri one sees in section of preparations 
which have been some time steeped in alcohol, the middle layer of the body 
of the uterus ending in a point downwards between the outer anrl inner layer 
of the lower segment. (See Fig. 8G.) 

The formation of the lower segment begins at a date not exactly deter· 
mined; but the walls are observed to become softer towards the seventh 
month. The very softened floor of the uterus, a b, b' a' (Fig. 85), together 
wiLh the outer softened muscular layer of the cervix and vagina begins to 
yield, and the head or the ovum sinks in most cases with the softened floor 
more or less into the pelvis. The muscular tissues within the spaces ab, b' a' 
(Fig. 85), much softenc<l, become elongated by the mechanical stretching of 

~~~~~!r~::s~ng, b~~~tl~~ ~~~~~g~~1:~t ~h:hi~t~~1~·fa~: ~J· ~~e s~b:~~P~~nt~~ 
the outer layer of the cervix in the lower uterine segment. The section 
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(l;"ig. 83) s_hows plainly how with the ever-increasing development of the 
lo\\er uterme segment thi.s process is gradually achieved. During this 
pr~c~ss, the ovum not ~eep1_ng pace with the expansion of the surface of the 

~'~~~~:~fo~~~:i1fhfu~~l~~~~~h1! l~~~~~f~ h;.~!1~~ l;Ec;r~~ ~:~~er:hi: g~:~~!~:s1 o~:hc~dus~ 
men~b~ane is ~ound tn parts on t~e _lowe.r segment. (~ee Figs. 83, b, 84, b.) 

.~t '\e look ~t ~he figures.we d1strngu1sh l\rn rings: 1, the os internum of 
Muller, bi this is expand mg to enlarge the cavity of the lower uterine 
se~m~nt. i 2, the boundary between th~ body ~~ncl lower segment of the uterus, 
a 1 this is the second 011 rnten1m11 of ~canzom, or Baud l's ring. The space 

l"io.84. 

1'1'J:l(l'ij (W WU)I\!\ 11110} HIH) I\ H•l l<'!ll 11<>\fll .. ~· 'n n\IJ 1•1:1•:' I\•\. l'Ut\1\ ·~ \"F.T rirnr l ,, 11\S(;&J"t. 

(.\ffrrUA\M .. ) 

between these two rings is the canal of Braune. This canal is later leugth
ene<l by the taking in of a portion of the cenix. 

Fig. 86 shows the condition of' the uterus at term after labor. The cervix 
has greatly emerged into the lower segment, and a rent is seen through its 
mucous membrane from the os cxteruum to the os internum. 

As to the neck itself diminishing in length ns the cervico-uterine cann.1 is 
formed, its muscular coat participates, to the exclusion of' the mucous cont, 
in the formation of' this canal. The cervical mucous membrane, lined bv 
the connective tissue which eustains it, yields and slides on the muscula~r 
layer. It thus forms imbricnted folds, and the os internum formed by this 
mucous membrane comes near to the os exteruum. This explains how the 
neck seems to be, at the end of gestation, only 1 or 2 centimetres long. 
Tamier points out that this doctrine of Band! is analogous to that of Jucque
mier, and still more to that of the ol<ler authors Levret and Petit, wlH> ad
mitted tbat tbe neck was gradually absorbed by the body during the later 
months of gestation . 

When we come to describe the physiology of placenta pr::evia we sha.11 see 
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~~1~\~~~~ii~~~~~tt~~:n~:~~ri~~~;. ~j ~~~~t:~e~~~ill;rt ~?I~ ~:1~d~~l~~=~1r~~~;~~ 
had anticipated by clinical obsen·ation and physiological reasomug the cl.is~ 
co,·ery of the distinction between the lower segment of the uterus and its 
body; and that be had closely mapped out its extent and boundary. 

Fw. 80. 

Tm~ CERVICAL CANAL IN GE:::r.r.\.TION AND L.\BOR.-The cervix, as 
already noted, scarcely grows during gestation. It does, however, increase 
a little. The shape must be observed in the diftl!rent epochs of gestation, 
and contrasted in primigravidre an<l plurigrovida•. Until the middle of the 
ninth month the changes of shape are slight. During the last fortnight of 
gestation the change is very important. 

In primigravidte, until the last mouth, the neck becomes more conical 1 the 
apex being represented by the os externum. Hoon the middle part of the 
cervical cone expands a little, so as to represent nn elongated spindle. (See 
Fig. 82.) This depends upon the accumulation of viscid mucus. In multi· 
parre the canal also contains thick mucus, but the neck, instead of being 
spindle-shaped, remains cylindrical i and often the os tincre softening assumes 
the shape of a club, hollowed at the level of the os externum. 

In the primigravida the os externuru commonly remains smooth, more or 
less rounded; in the pluripara, it is commonly lobed, jagged, divided more 
on one side, commonly the left, than the other, and more open. The cervix 
rises nearer to the sacral promontory during the first months of gestation . 
(Ree "Diagnosis of Gestation.") The body of the uterus being deviated to 
the right, the neck necessarily in rising turns to the left. 

tio~~J;•;:~~u~t~~ ~),'~~~P;:fii~i:n~Y~~~·rA~ ;:,:~~;~r ;J.~~~.:·tt~~~ft~~: 



BEHAVIOR OF CERVIX 193 

~ng invades in su~cessive laye_rs the whole length of the neck up tu the os 
rnternum. That is! the .~oflening proceed.-i from below up1mrds-from the os 
ex~ernu_m to th~ os rnlernum. ln the primigraYida the supra vaginal portion 
soft~ns Ill the_ lllnth mo1~th. In the multipara, the softening proceeds more 
rapidly, prev10us gei:ilattons having prepared the way. 

Frn. 81;. 

{.TH(\~ UF I t-1•.11t1, \I'll() Uff'.111WFl.''l: 11nn1s .lln:u l.\l">U .ll'1'1:1:'l (Alkr lh~rH •. ) 

<:::;111l"llt fl(!. (I <·~ll'l"llUIU (' 

•L Tl1o:l·,·nixfrvm< tub1 

OnLITJ:HATION.-Rince Stoltz's researches it is recognized that the neck 
does not change in len~th before the last fifteen days of gestation. But in 
the last fifteen clayis there is a real obliteration; the neck shortens by open
ing upfront abot'e dow11warrlH, eo that at Jast it hi reduced to its os externum. 
The process is as follows: first, the os internum, then the parts of the canal 
below successively open out, becoming Jost in the cavity of the body of the 
uterus. 'Vheu the obliteration is complete the uterus and cervix form but 
one cavity, of ovoid shupe, pierced below by the os externum. It will be 
seen that the os iutemum does not approa-:h the os exteruum. The opinion 
held by some that the os externum opens first, and that the finger passing 
this is arrested by the os internum, is illusory. In multipar~ the osexternum 
is more gaping and soft, so that the finger ea~ily passes it, but nevertheless 
the natural process is that expansion begius above. 

After labor the neck is reconstituted-that is, the os internum is plainly 
marked, whi lst the os externum remains so largely expanded as hardly to 
be recognized. Tlie obliteration of the latter half of the last month is due 
to the pain less contractions of the uterus acting upon the softened tissues. 
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It must be noted that the softening and the obliteration follow an inverse 
order. f':l,Jfteuing proceeds from below upwards, obliteration from aborn 
downwards. 

FIG. 8i. 

St:CTWll'Oflil!XITALC.IS.\f,t.ITrl\ Ill:'IO"ALOFC\111.1), H!O\llll'GTUY.C.\XAl.!Z.\TIOll'OFTllY. cr.rw1x All'll 

TllE CA.XA.L or llKA\:XE 

J>I. l'l llCtnta. o.t. 'fut.a.I orifice. o.i. Osinlernum. C. Cenix. o.e. o~exterouru. t'. Yagina. 

The following table, from Tarnier, gives approximately the differential 
modifications of the cervix uteri in primigravidre and plurigravichc: 

Form of neck down to 8~ months. 
o~ extcrnum down to 8~ months. 

Canal down to 8~ months. 

Os intcrnurn down to 8~ months. 

Externalorilicentterm. 

Primigra,•idf<'. l'lurigravld~. 

Fusiform . . . . C~·lindricnl or club-shaped. 
Clo~ed, rej!ulnr, ovnl, Gaping, irrc!!ular, jagged, 

orroundc>cl andevertcd. 
Elongated spindle Thimble-, funnel-, or ex-

t1n!!uisher-sh1lped. 
Clo!O,ed u~wllty clo~<'d; sometimes 

open 1 cspccit1lly in women 
who lut1·e hncl mnny chil
dren 

Closed a.nd d~fined b.v 01~en and defined by thick 
thin l1ps1 ught and lips, soft and irregular. 
regular. 



THE VAGIKA, 

:\IouIFIC.\TIO~l:i 01<, TUE 8EROCS CuAT.-At term the ~crou.:s coat of the 
uterus has ~he s~mc aspect and_ thickne5;s a~ before impregnalinn, although 
the superfic1es of the uterus has rncreased twenty-fold. II·>W is th is explained? 
It has been supposed that the folds of the broad ligaments and the looser peri
toneum around the lower segment of the uterus, unfolded and carried 
upwards, formed a covering for the growing uttrus. But the fact is that the 
~road ~igameuts are not ~qua! to this. ta~k. The sliding of the peritoneum is 
l1l renhty not great, and tt must be ltm1ted to the lo\\"er segment. The body 
and funclus, therefore, depend for a peritoneal investment upon the con
tinuous grnwth of this membrane. 

Sometimes, however, the peritoneum failing to keep pace with the develop
ment of' I he uterus splits, and cracks are seeu after labor. 

Tn.E YAUIN1\ IN G1.::;yATIO::-t.-The vagina he.comes more lax, distcnsible, 
and freely lulmcated w1Lh mucus and serous fluid. It un<lergoes changes of 
form and relation during the progress of gestation. The principal of these 
will be appreciated on studying Lhe figures representing the positions of the 
uterus at the several stages. At first the vagina is lengthened and directed 
somewhat more backward:; by the ante\•ersion of the uterus, by which the 
cervix is carried upwards and backwards. Towards the encl of gestation 
the \'agina is shortened, squatting, by the descent of the uterus into the 
pelvi::i. The vagina, like the uteru5, undergoes physiological hypertrophy of 
all its tissues. That it gains in muscular tissue seems proved by the marked 
contractile power sorneLimes manifested during the expul:sion of the placenta 
and afterwards. It undergoes a process of iO\·olution afler labor. The 
rugm are less marked after labor than in the virg-in an<l nnlliparous woman. 
Tm~ Yr:-;::rnLS A~D NERY.ES OF Tll.E GRAVID UTERU:-i.-The vessels grow 

under the dt:velopmental stimulus Ill a remarka.ble manner; vessels not 
before to be seen come into prominence, and assume quite new characters. 

The al'leries increase greatly in volume, the branches even more than the 
trunks. The uterine arteries on arri\'ing at the borders of the uterus, 
instead of becoming smaller, are notably e11la1·ged. The branches springing 
in turn from these exceed in size the arteries which supplied them. Not only 
do they grow in volume, but they grow in leugth in order to keep pace with 
the development of the uterus. And what provei;; that the elongation is the 
result of hypertrophy is the fact that they are not Jess tortuous than in 
the non·gra\•ici state. The numerous div~sion:i which run tot.he uterus form 
in the superficial layer a vast network of their bran~hes, which ~·esults ~ot 
alone from the frequent anastomoses between the ovnnan and uterme artenes 
of the same side, but also from anastomoses between the. arterie:::; of opposite 
sides. Amongst these auastot?oses, there ma_y be s~en right and !~ft a large 
brunch running from the uterrne artery of either side to the ovarrnn artery 
of the same sicle. Thi::1 branch, higger than the radial, runs nearly parallel 
with the epigastric nrtery. Glenn rd desc~ibes it as the puerperal cirtery, and 
regards it as the habitual seat of tbe uterrne souffie. 

From all the~e anastomoses branches part which penetrate the uterine 
tissue, coursing through it in every part. Tl~e di\•isions which correspond to 
the insertion of the placenta are, however, bigger than the rest .. !t n~mber 
of ramuscules reuch tlie inner surface of the uterus and subcl1v1de m the 
mucous membrane, where they terminat.e. Those which are d i st~ibuted 
in the uterine decidua are extre~ely tlehcate nn<l short, those which are 
distributed in the serot ina. are larger nnd longer. They are the 'lliero-placental 
arteries. Bloxam (" Med.-Chir. Trans.") showed that these arteries also are 
tortuous or he li cine. . . . . 

A very thin cellular sheath accompanies the utenne arteries, and their 
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walls are not confounded intimately with the muscular tissue in which they 
run, as i;; the case with the veins. . . . . . 

The artificial ramifications are contm uous with the capilfortcs, which 
in their turn gi,•e rise to the \•ein::i. The uterin~ capillurie~, says Jacquemicr, 
do not differ from those in other ti~sues, uni es:; 1t be that they are more per
meable to injections. They enlarge duri.ng gestation. ~!'I.lib d_ispm;it~un 
explains the activity of the uterine circulat1on, and tl~e rap1<l1ty wnb wluch 
the blood may pass from the arteries into the venous smuses. 

The veins increase enormously in size. The ovarian veim, become nearly 
as large as the internal or extemal iliacs. In_ the walls of. th~ uterus 
the venous system is constituted by large canals or smuses con~n:1Umcat.mg with 
each other; they are seated in the middle layer, about equid istant from the 
inner aud the outer su rface. The community of these anastoroosecl canals 
forms a plexus, several of the divisions of which are as big as the little 
finger. 

These canals are much larger and more numerous in that part of the ute
rine wall which corresponds to the placenta. They diminish as they part 
from the circumference of this organ. At the circumference a large number 
of Yenous canals or sinuses approach the inner surface, most of them running 
obliquely i they course for a certain distance on the inner surface of the 
uterus, covered within by a very thin lamina of muscular tissue, or simply 
by the mucous membrane, then they penetrate the serotina, and between 
the lobes of placental cotyledons. The~e are the ulero-placenlal i•eins. 

The venous plexus, situated in the middle muscular layer, receives a large 
number of venous radicles proceeding from the extemal lnyer or from the 
internal layer, or from the decidua itself. This di!:'position is strikingly 
analogous to the mauner in which the veins of the brain and its membranes 
are disposed in relation to the sinuses of the dura mater. · 

The uterine sinuses app~nr to be reduced to their serous tunic, which, by 
its outer surface, adheres intimately to the muscular tissue. They are, there
fore, true contractile canals. The uterine veins are Uestitute of' valves. 
Injections thrown into the trunks peuetrate in all directions. The muscular 
fibres which surround the canals perform the function of valves. 

Dr. Graves illustrated his hypothesis of tbc independent or innate char
acter of the cnpillary circulation by re::ference to the gravid uterus. "Here 
we see not only vessels innumerable, but nerves developed without any 
increased vis d le1'go, and the nerves like the \'esscls formed from the circum
ference to the ceutre." Although a vis ii letgo certainly does work in the 

~~b~11~~~1e~t t~:~ ciaJ~i1~!:~~~e~/~:~~1~~u;~ ~~~~~:~~Y T1~: hii~;1~;~c~re~~1:1~;'~~1b~~~ 
ology supplies evidence in favor of' this hypothe!:'is. 

Reimann ("Arch. f: Gynakol.," 1871) concluded that the uterus, like the 
heart, had nervou:-:; centres iudependent of the cerebro-8pinal system. Ile 
removed ~he uterus of bitches and cats from the body, and found that he 
could excite rhythmical movements by electricity, as in Lhe heart. 

The ly111phatic vessels i~crease greatly. Cruikshank pointed out that they 
are as larg~ as goose-qmlls, and S? numerous that when injected with mer
cury.one m1ghtr?e templed to believe that th~ uterus "'.as a tissue of lyiu
pl~at1c vessels. I hese vessels often present bulgmgs described by Cruvei}hier. 
Fig. 54 represents. the lymphatic system. The study of it is especially 
m1port_n?t JU relat1011 to the h1sLory of rnvolu1..1on and septic:.:cmia. afLer 
partunt10n. 
Th~ nerve.If of the uterns, like all oth~r tissues, undergo en largement during 

gestation. 'Vhethcr or not we admit the accuracy of the descriptions of 
Robert Lee, we are driven by physiological reasoning to conclude that the 
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contractile J?roperty of t~e uterus depends upon nervous energy; and that 
nerve-force 18 generated m enormous quantity for the purpose. And nen·e
force is the prf)<luct of nerve-thmie. 
. The _changes, Structural and Functional, arising in Gestation Considered 
1D their Togetherhood.-If we gather ioto one focus all the phenomena 
evoked. by gl':-.latiou,_ we cannot fail to be impressed by the manrellous trans
fornu"t11m wrought m every part of' the organism. Every drop of liquid, 
every cell, every fibre, every orga.n feels the new impulse. All are compelled 
to work t_ogethrr to cany out the work of reproduction. Every function is 
dOl~bl_ed 111 energy and sphere of action. The impregnated woman digests, 
assundate~, her heart beats, she breathes, excretes for two beings. Healthy 
gestation is mnrked hy exact equilibrium between the waut~ of the twO 
organism;;. But. in trnth the imperious demands of the new beiug often 
predominate. The maternal organism in its strngglc to keep pace wilh the 
absorbing exactions of the embryo is severely taxed . The two functions 
which most conspicuously answer to the call are those of the nervous and 
vascuhlr systems. These in their actions and reactions respond to and con
duct the developmental pn>cesses in the uterus and the correlated processes 
throughout the body. The exalted nen'e and va"cular tension induced 
underlie all the vital processes alike-those which keep within the due 
physiological equilibrium, and those which breaking bounds manifest them
selves in pathological deviations. The organs, separately and conjointly, 
are working under high pressure. If all are sound, and if no extraordinary 
trial be imposed from external sources, they will work smoothly under the 
natural regulating forces to their end . Gestation may thus be ~nid to be a 
great experiment instituted by nature. In a memoir nn "The Relations of 
Pregnancy to General Pathology," in the" American Gyna•cological Trans
actions," Rl)bert Barnes insisted that the study of gestation could not fail to 
illustrate and solve many problems in pathology. "Diseases "-such as 
those whirh lead to a lbuminuria, for example-" that are slowly, by imper
ceptible degrees produced in 111an1 may be almost suddenly in<lnced or 
initiated under the defin ite conditions that justify a precise conclusion when 
an expe riment ad hoc is performed. For what can more nearly resemble a 
scientific experiment t han to take a healthy woman, to induce pregnancy, 
and then to observe and to record the effects of this change upon the economy? 
In the whole range of medicine there is nothing to compare for breadth 
of' informalion with the opportunities thus presented to us by this natural 
experiment." 

(i-e~tation tests the integrity of every structure in the body. Under this 
tel't a weak organ or constitution hitherto working fairly and sufficiently 
reveals its defects, and by its work shows the development of processes 
which, under other circumstances, a_re regarded as pathn~ogie~l. . 

The phenomena of healthy gestatwn, lightly sketched 111 this clrn.pter1 will 
be further illu"trated in the chapters on the "Dia_gnosis uf Gestation," on 
the "Diseases of Gestation," and on "Abortiou.' 1 'Ve shall then see how 
intimately the two proce~ses are conn~ctecl. The~e chapters shoul<l be read 
con~ecuti\·ely. 'Ve shall then appreciate the _card ma I truth th.at the so-rall~d 
diseases of gr:;;ta.tion are for the most part s1mpl~ ex:igg:erat.1ons. of phys10-
logical conditions, that almost every <l1sease has its fo.u~1dat1on m an. ante
cedent correlated prores3. 'Ve shall see tha.t the trans1tum from phys10logy 
to pntholoµ-y aucl bRck again is wonderfully ~·apid; that oftc_n the bom_Hlary 
can lrnrdly be defined; t!1at _altho~gh the. n!md revolt~ n~a11.1,;t the d!cturn 
of ~fauriceau that gestatwn 1_s fl: d1sea~e of 1110.e monLl~s dur~t~1m, the_ chct~I"?, 
of Roerhnave, "Femina. plur11ms affic1tur malts ex so la gravulitate onund1s, 
is true. 
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This proposition may fairly be hazardeJ: all the blood-changes, all lhe 
modifications of secretion and nutrition, all the nervous phenomena ancl 
structural changes to whid1 reference has been made, arc inseparably a!"::o
ciate<l by one common bond. If' this be grauted, we may rea~onably hn1,>e 
that if we can but get firm hold of one link of the clrn_111, w~ shall have .rn 
hand the clew to the \\hole mystery; that the explan_allon of many phys10-
1ogical and pathological proce!:'::iCS which are at pr~sent 11111~erfoctly under:>lOl!d 
muy be discovered. ~o fixed is the Jaw of Ulllty an<l. 111terd~pende~ce Ill 

nature, that to 8eize one point well is to grasp the'' hole.just as Ill t~1e fan~ous 
rf'cnn~truction of the extinct animal from a single bone by the illustrious 
Cuvier. 

The Relations of the Fretus to the Uterus. 

Under this head we have to study: 
1. The attitude proper to the fcetus in the uterus. 
2. The relations of the fcelus to tbe uterine cavity. 
3. The relations of the grav id uterus to the abdominal and pelvic cavitie~. 
4. The accommodation of the head of the fcetus in the excavation during 

gestation. 
1. ATTITU])I·; OF TUE Fa~Tus.-The fcetus is usually curved upon its ante· 

rior aspec1, the head bent, the chin near the sternum. The upper limbs are 
placed along the thorax, the forearms cro::sing in front of the chest. The 
principal ecgments of the lower limbs are flexed; the feet on the legs, the 
legs on the thighs1 the thighs on the abdomen i and oft.en the legs are cros:::ed 
in fro11t of the thighs. Thus the fcetus, from its anatomical construction, is 
everywhere flexed, rolled up upon itself like a chicken at the point of 
hatching. The general form of the fcetus represents an ovoid, of which the 
big end is formed by the pelvic extremity accompanied by the legs, and the 
small end by the head. 

The long diameter of this ovoid at term measures 28 centim . or 12 to 13 
inches. 

This rolled·up attitude is due partly to the necessity of accommodating 
itself to the limited contniuing space, partly to the prevailing tendency to 
flexion of the limhs uuder proper fretal movements. 

2. THE HEL,\TIOX:-i or THE FCE'ITS TO TUE UTERINE CA\'I'rY.-At the 
end of gestation the head of the frctus is generally lowe::;t. 

Veit fouud that in 1231 labors taking place in the Sl'\'enth, eighth, an<l 
ninth months G2.88 per cent. presented by the head, lG.:~:! per cent. by the 
breech, ~~Jj per cent. hy the ~houlder; whilst Dubuil-' found in 2020 labors 
at term, that 95 per cent. prrsented by the head . J;"rom thl'se and manv 
other observations it fi>llo\\S that head presentatinnti occur in greater prnpm:
tion as we approach tbe natural term of gestation; and, as a corollary, 
breech· and shoulder-presentations are frequC'nt in proportion to the earliru::s 
of the gestation . "'hen the fcetus has die<l some time before expulsion, 
irregular preseutations nre still more frequent. 

Hippocrates suppo~cd that the fcctus during the first seven months sat 
upright. in the utcru1:1; that, then liberntecl, it threw a header, arnl the head 
kept down. This hypothesis long reigned. Evl:'ll Harvey seems to have 
th11u.[!ht thut thr f1l'tus act<:d under its independent facuhif:'S. Amhroise Pare 
and Duhoi1:1 contended thaL the fret us takes the hend-posilion hy virtue uf its 
in.'ilinclive power. J. Y. Rimpson inferred that the fCctus adnpted itself to 
the uterus hy rtjlc:t 111w1culul' movements excited hy imprC:-:i.;ions-us by con· 
tact with the utcrus-upou its surface. Credl: and Kri~tcller think that the 
painle~s contnt~ti on s of ~he_ uterus exert the ~.reutest influence in producing 
head presentations. Veit, :M. Duncan, and Schrccder sought to exp lain it 
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by gravity. ~caozoni unite(~ sever.al of the hypothe:-;es affirming that head 
pres~ntauo? 1s the. result of multiple causes-as gi:avity, the form of lhe 

~:t~~~ro~~:~.1 tiJ;ct~~e~1~r;1u a~~l t~~ee~w~~~\.~1~1~~:,~~~{s 1~f l~i~~~~~~1~~ii, the cvn-
The gravitation theory has been disposed of. It is based upon the vertical 

attitude of the woman, which is not constunt. It a::::sumes that the fcctus is 
suspended by the umbilical cord, and that the ht:a<l-end being relath·ely 
heavier iu the early months, it must fall towards the lower segment of the 
uterus. But the cord is really too long to serve for this suspension. Ilydro
ctphalic frutuses rarely present by the head; aaencephnlous fcctuses often do. 
D~acl and premature children often present by the breech. 

The relation of the fi:etus to the uterine cavity is in reality the resultant 
of several factors of a law of accommodation. Pajot 1 thus formulates the 
law of accomnwdatian in labor: "When<£ solid body i.~ containPd i.n (ln,other, 
'if the contnininy is the seat~( alleralio11.~ of movements a11d 1·pp()se, if lite sur
faces are slippery and only slightly ungulal', the r·o1tl(l,ined will constrrnilg lend 
lo arcommucfote il8 form8 aml dimew.:ion11 tu the forms and cupm·ity of the con
taining. 'l'he presentation.~ un<l position.j of the f<.elW$ in pei1Je8 normul or 
faully ate governed by this law." 

A similar law of accommodation governs the positions and presentatious 
of the fOOtus in utero during pregnancy and labor. In the early stages of 
pregnancy the embryo is so small relatively to the uterine cavity that it 
floats suspended in the liquor amnii . But about the midclle of pregnancy 
the fcetus grows rapidly, it acquires form, and at the same time lhe uterus 
grows more in its longitudinal than in itd transverse diameter. As soon, 
therefore, as the flrtus-an ovoid holly-attains a size which approaches 
that of the capacity of the uterus, the walls of the uterw-1-the containing 
body-will impose upon the frotus a vertical positiou. :Jiutual adaptalion 
requires that the long diameters of fcetus an<l uterus shall coincide. This is 
one factor in the accommodation. 

Then, it is now admitted that during the first six months the upper segment 
or fund us of the uterus is more developed than the lower segment. Moreover, 
during this time the head is the biggest part of the fcctus. Throughout gesta
tion painless contractions of the uterus take place, and when the uterus con
tracts the tramiverse diameters are shortened, whilst the long diameters 
increase. These are the alterations of movement and repose. During the 
first two trimestria the firtus enjoys a certain f'rec<lom of movement, and it 
is easy to make it turn about; hut after a while it rtcovers its situation. 
This iB because the capacity of the uterus is much greater than the \10\ume 
of the fcctus; and thus the necessity of accommodation is not so imperative 
as it becomes later on. 

During the last trime:"trium the lower segmen~ of the ute1:us is more cap~
cious than the upper, aml hence the breech or lugger end of th~ fcctal ov01d 
is lodged there. This i:; a second factor iu the accommodauon. Robert 
Barnes pointed out another reason why the heacl 8hould present. The 
fund us or at least the upper segment, of the uterus is the part designed for 
the atlachmcnt of' the placenta. There it can grow UIHli~turbed and con
tinue free from injurious pres:mre during the expl!bion of th? chi!d. The 
bulk of the placenta then addec_l t.o the bree~h reqmres tl~e .reg10n of greatest 
space-the upper segment. This 1s another factor determ1111ng the downward 

po¥~~~;~~; ~hceo~~f~:~n to which Robert Ba mes~ drew nttelltion as directJy 

)led. 
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influencing the position of the fretus . The preceding factors ~ccount fo~ ~he 
coincidence of the Jong diameters of fretus and uterus, and for the pos.1t10n 
of the head downwards. 'Vhy is the trams\•erse d!ameter of the fmtus 
usually coincident or nearly so with the transverse diameter of .the, uterus? 
'Vhy is the hack of the fmtus most commonly turn,ed forwards_~ The law 
of mechanical accommodation gives the answer: 'The uterus 1s normally 
somewhat flattenE.•tl in the antero-posterior diameter. I? the ~on-p~egnant 
uterus the cavity of the hocly-the true an<l on!r gestat1on-cav1ty~1s a Oat 
trianguhu· space, the llngles of which ar~ the orifices of t~e ~allop1an tubes 
and the os uteri interaum. A similar triangular superfic1es is marked out 
on each half of the uterus, anterior and posterior. The anterior superficies 
lies flat against the posterior superficies. "rhen pr~gnancy supervenes these 
surfaces are necessarily separated to form a cav11y for the growth of the 
ovum. But the original form is never entirely lost. The cavity is always 
more contracted from before backwards thau from side to side. The uterine 
cavity after labor is closed" [not only by shortening, but also] "by the 
flattening of the anterior and posterior walls together. Now this flattened 
form of the uterus is the cause of the fcctus taking a position with either the 
belly or the back forwarcls. The fc:etus is broader across the shoulders than 
from back to front, and therefore its transver~e diameter is fitted to the 
transver:ie diameter of' the uterus." 

Why is the back u.,wtl(1J turned forwards/ The child's back is firm an<l 
convex, its head ii; also firm and convex behind. The anterior surface is 
plastic and concave, and therefore fits better to the firm convexity of the 
mother's spine. Under the movements of the uterus, the convex spine of 
the child being movable will necessarily move away from the convexity of 
the mother's spine and adjust itself to the anterior wall of the uterus, which 
has ample facility for expansion by pushing out the yielding abdominal 
wall. This is another factor in the accommodation. 

3. TuE RELATIOxs OF TUE GRAVID UTEHUS TO 'l'JTE Anno:mNAL AND 
P1~LVIC CA vPrIEs.-These, again, are governed by the law of accommoda
tion. Let us see first what takes place in primigravid::c. The uterine sac 
becomes extremely mobile as it rises into the large abdominal cavity; its 
attachments, which admit of considerable displacements in the pelvic cavity, 
lose almost all influence upon the uterus in the abdominal cavity, excepting 
perhaps the round ligaments, which exercise a little action. It floats in the 
abdominal cavity i its lower segment is found at the upper part of the excava
tio1!. In proportion as the uterus and its contents develop, the pressure 
which the abdominal walls sustain increases, so that at a gh·en moment the 
indire~t action of the diaphragm making itself felt, the abdominal cavity 
becom111g too small, the uterus is forced to descend into the pelvic excava
tion, hi.therto empty. But it descends with a fretal part, the flexed cephalic 
extremity. For ~ther parts to enter, energetic contractions ar~ needed, such 
as occur only clurmg labor. 

In multiparre things are <lifferent. The abdominal wall has been distended 
its cavity is much larger. The uterus is no long;er supported i its long nxi~ 
~ecomes oblique, diagonally disposed, or the fundus falls forwards, the belly 
IS pen?ulou~, the uterus in anteflexion. The fmtal a.xis, although still corre
~ponclmg with the uterine axis, is no l_onger coincident with the pelvic axis. 
The l_ower segmen_t of the uterus remains at the level of the pelvic brim, the 
neck is l~ss accessible, the fretal part is not driven into the pelvis, and uterine 
cootractwn does not always suffice to restore the long axis of the median line. 

In t.hese co1!dit ions, displacement of the f'ro~us is e~sy . Hence ~tbnormal pre
sentations. ,'Ihese are much more frequ~nt 111 mult1parro than m primiparre. 

Another factor has been already expla10ed-namely, the adaptation of the 
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posterior wall of the uterus and the abdominal aspect of the fretus to the 
mother's spine. 

ne~1~1;1 G~:~~\~~'.c~~~~Y~~;~~!t;;~~n:~~:11 ~x~~.'~~~1~ cf~~1i~u: 1~~~1?u~;t~11~: 
mont.hs of ge1'tat1on 111 prumpar~-c. and during the last month or fortnight in 
mult1parre: the .hca<l undergoes a new accommodation according to a strictly 
mathematical formula. It obeys the influence of the abdominal and pelvic 
cavities wh.ich ~ontain it. '~'o enter the lesser pelvis it is forced to bend in 
order to ndJUl:it its smaller diameters to the pelvis. Dubois ob~ervecl that of 
191:~ ~ertex y:es~n.tatio~~ 1.3:35 were .left a~t~rior.occipito-iliac; 491 right 
pos~e:10r. ~cc1p1~~·1lia?; b·J right a~tenor occ1p1to-ihac; and 12 left posterior 
occ1p_1to-1h_u.c. Ilrnt !::;, the.long diameter$. of the head were always found in 
relation with the oblique diameter of the pelvis i and of these two, the left 
or larger was engaged 1886 times to 77 times of the right oblique. 

Hence, to resume. During the first six months the situation of the fc:etmi 
in the uterine cavity is not fixed, but most frequently the cephalic end occu· 
pies the foudus. 

During the lnst three months the cephalic eud most frequently gains 
the inferior segment of the uterus, remains there, and enters the pelvic 
excavation. 

The changes of presentation and pMition depend upon the defect of one 
or more of the factors of accommodation. 

Plural or Multiple Gestations. 

Yeit1 has analyzed a large collection of' cases with a view to determine 
the relative frequency of multiple births, Of 13,360,575 labor::;, there were 
l·Hl,964- twin-gestations; triplets occurred 1 G49 times; quadruplets, 36 times. 
The proportion of' multiple births was 1 in 88; of tw ins, 1 iu 8fl; of triplets, 
1 in 7910; of' quadruplets, 1 in 371,126. Thus the rarity in the number of 
children born of one gestation increases at a very rapid ratio. Examples of 
quiutupl ets are aruonj?st th.e curiosities of obstetrics. But well-authenticated 
cases are recorded. Thus Hull, Chambon, Ramsbotharn, Puech, Volkmann, 
and 1\lcClintock each relate one. 

The relat ive frequency of plural gestations appears to vary iu different 
countries and race.~. In England, twin-gestation occurs about 1 in 80. It 
has been imagined that it n1ay depend upon the energy of th{! ovary in the 
ind ividual. Thus it has been more often observed in women who have had 
many pregnancies. It is certain that there is an individual proclivity to 
multiple gestation . .:\Iany instances are known of women who have se\•eral 
times succe!"~ively brought forth twins or triplets. A more doubtful point is 
paternal influence. Are certain men endowed with the faculty of procreating 
more than one child at a time? There is the iustanre cited by Velpeau of 
the Hus:-;ian peasant "'asilew, whose first wife had quadruplets four times, 
triplets three time11, ~ncl twins sixte~n tim~s ! The se~oncl wife h~l(~ tripl~ts 
twice and twins six times, so that tins patmuch had eighty-four livrng chil
dren out of eighty·seveu which he bad begott~n ! It require~ a robust fai~h 
to accept th is marvellous sto~y . But Leroy cites the.case of four brothe~s 111 

whose family twin pregnancies had been observed 111 collateral rclauons. 
Three of these brotherd had twins twice, and the fourth four times. It is 
fa r more p robuble that the f~rtilization of more than one ov~m at ~ tim.e 

~=~~~~d:o U~)l~<~wth~h~:a~;u~ti~l~::i~f. ti~·otira mc~1:.~a~~a :~f:,~~e~~ere~'.·~~t~;. is T~:~ 
unhappy add it ion to the burthen of maternity is known to reappear in 

1 :;\fonnb~chr. f. Geburt-..kunde, lR.i<i. 
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succe:is ive generations. Ifas t~1e age ~f the par~nts ~ny influence 't \Ve have 
known sever.tl exa.m1lle:i of tw111s 10 fir.:;t ge:itatwus 111 young couple.i. 

T111::01u~ 01·' .:\lt'LTIPARITY.-1. Two or more Gr:rn6an follicles may 
bur:;t at the oame time, each yielding an O\•um to be foeundated. 2. Two 
ovules may exi:st in the ::;ame vesicle, and ~eing extruded l~l~e_thrr b1Hh may 
be facundatecl. 3. One o\·ule may contarn two germ~. 1 his latter event 
would explain what is cal le<l fwtal i11clu,.sion. The ovum. in ova. is not rare in 
bir<l::;. There are specimens in the llunteri:.in .:\[useum, ancl Hobert Barnes 
exhibited a remarkable specimen of a perfect ovum with its shell included 
within another shell which contained its own perfect ovum. It is figured in 
the "Ob:Stetrical Transactions," 18();3. 'Ve have seen in the :Munich :\Iu
seum the chest of an officer contain ing a developed footus. This is a clear 
case of "frottd inclusion." 

Then there is (·I) The theory of (;llperimpregnrtlion. This implies that the 
ovules may be fecund<tted by two sep:lrate acts of copulation at a greater or 
less interval of time; or else that uvules extruded at diflhent times may be 
fecundated by the same coitus. This is divided into superfecundation and 
superfatation. 

(A) Superfecundation.-There are examples of negresses, who, having 
had sexual relations with a black and a white man within the same ovulation 
period, have brought forth twins, black and mulatto; and conver:se examples 
are related of white women, who under similar conditions have brought 
forth a white and a mulatto. Butt:m, Dewees, Dunglison, Beck, testify to 
facts of children of ditferent races being born. Dr. Henry, in his excellent 
e~say on superf<.l!tation, quotes a case which occurred in the Brazils, where 
the indigenous race is copper-colored, but where there are whites and negroes. 
A creole woman had three children at a birth-white, brown, and black
with all the features of the respective races. 

It is probable, says Tyler 8rnith, 1 that in many cases of twin pregnancy, 
the second ovum has been f'erundated by a coitus occurring ::mbsequently to 
the fir;:it impreguation. In rare instances, in twins, the placenta is found to 
be single. It may be that theoe are cases in which one ovule has contained 
two yolks and two germinal vesicles, just as we sometimes see in birds, one 
egg with a double yolk, produc:ing two individual s. In these cases, the twin 
impregnation must occur a.t the same time. More frequently the placenta 
and membranes are clouble, but the placentre nre side by side, and in these 
cases two separate ovules have probably descended from the same ovary, 
and have been impregnated at the same, or at different times. In some cases 
the placenta! are attached to oppnsite si<les of the fund us uteri, the inference 
being that the ova have descended from the two ovaries, but they may have 
heen impregnated by a single coitus or other\\ise. In nil these cases the 
fecundation occurs within a short space of time (within the same" ovulation 
period"), and the same preparation of the uterus serves for the twin 
fecundation. 

Physiological experiments support these observations. A mare covered 
by two hor;:ie~. of~ <lifforent ra?es has brought forth foals corresponding to the 
two races. Sumlar ob~ervat1ons are related of dogs. A mare covered by a 
horse and by a donkey has prmlucec.l a horse and a mule; and that when 
there ha!l been nn interval of from one to sixteeu days between the two 
fecundatinn:s. 

(H l Supe1:fwlation.-For this to take place two conditions must concur. 
(1) The :sperm must find its wny between the decidua reflexa and the decidua 
uterina, tht.:nce into the tube. (2) During gestation nn ovule must be de· 

1 )[nnunl of Obstetrics, 18,>8. 
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tached froi:n. the ovnry a.nd be r~ceived into the tube. Theoreticnlly, both 
these .cond1uon.8 are pos::11hle. }or some weeks after ge!:-tation there rcmai11~ 
a decHlual cuv1ty, wah free acce~s from the cen·ix uteri in at least one tube, 
and onilntion certainly, in sonie cases, goes on. 

What is the evidence bearing upon this question~ 
(1) Cu~ts-they are not rare-are ob.served of the e.rpu{ . .;ion al the . .;m11e 

tim.c ()f two frtfu . .;e.i of tt11equal dei•elopment. Tbese cn~l·~ mu:)t tlr.st of a11 he 
dividt'd into two cla~:-;t·s: (a those in which one fo•tus i~ alirn or only re
cently dead, the other having obviously perished long before labor i b · tlwse 
in which both children are born alive or after recent death of' one or both. 

(a) To this cla!:is belong the rather numerous cases of twins of which one 
child is born well developed aud vigorous, tLe ofhu small, dwd, r;hrfrelled up, 
having obviously been retained a long time after its dcaLh. There is an (:X

cellent illustration of this event in Cruveilhier's "Anatomie pathologique." 
A seven months' child is connected with a fresh working placenta, a small 
mumm ified fcctus of' about four months' development is attached to an 
atrophied placenta. The two placentas are united, therefore, the remlt of 
one impregnation. 'V c are compelled, however, to di1'-Sent from the interpre
tation of the great master. Ile attributes the death of the dried frctm; to 
atrophy of the placenta. Our own researches lea Ye us in no doubt that Lhe 
change in the placenta was consequent upon the death of the embryo. 
Several must!ums in the London hospitals present similar cases. From time 
to time cases of this kind are brought forward as proofis of superlretation. 
The fallacy of this evidence is obviou:~. The true interpretation is as 
follows : There is an original twin-fecumlation; one emhryo is developed 
faster than its fellow, or is more favorably accommodated in the uterus. 
Continuing to grow by virtue of the right of the stronger, or, as it may be 
expre8secl, by the "selection of the fittest," it g-radually compresses its 
brother or sister with the placenta, killing it . Then the developmental 
stiruulus1 creatPd by its own need continuing to act upon the uterus rind 
organism, its development goes on, its fellow being locked up, presened 
from putrefaction by a pr11cess of ad ipocerous conversion, waiting until its 
fratricidal brother is ripe for birth. Then both arc expelled together . 
These cases then do not sustain the theory of superf(l'lation. 

(b) Cases of twins both alive of different stages of development, or 011e 

only recently drad, born either at nearly the same time or within a consider
able interval. ~aege!C, of Dli,-,seldorf, relates the following ca~e: A wnmnn 
was deli\•ered on .June 22, 18.)7, at D 1'. )L, of a large and vigorous girl, and 
half an hour af'rerwanls of a. second girl, very small, which nttered a ft>w 
tf~ble cries, could not take the breast, and died at the end of' fifteen flay.:;: . 
Its cranial hones were soft, the fontanelles large; the nails imperft>ctl_v devel
oped. Dr. Klykpennink, ~f _,,~alten, Holland, r~lates thi~: 011 ~I~~· 2. 1~3·?· 
a woman was delivere<I of tnplet1'-; the first still gave signs of Ide "hen 1t 
was born · it "us well formed, deYeloped to .j ~ months; the ~ecourl MlS 

expelled 1;ext clay at() r. :u.; it had. ceased to lh·e so1~e. days, ~nd t~ppeared 
of the same a~e as the fir:;t; the thud was at term, hv111g al its birth, but 
died in a fow days. Home analogous cases are rccord.e1l,.onc b)· ~)r: Boy~(ID 
(" ".,. esLern Lancet/' 1R7D). The~e cases are not convmcrng-. ft 1s 111 ~high 
degree improbable that focundauon can .tnke pine~ th.rough a uterus Ill the 
fourth m<iuth of gestation when the dec1clual cavity is u~ually closed, and 
arcess to the tulinl orifices i::; blocked. 're would rather believe th.at all the 
embryos were fecund:1ted. to~cther, and that the development of one wns 
retarded hy the supenor v1ta!t~y of t!1~ other. . . . 

Then there are the cases oj t·wo ltv11;g an~ vwble cluldrfn born (~t d18lrmt 
epochs. Passing by cases of' ancient date which cannot now be subjected to 
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criticbm, we cite one by Fordyce Barker, who relates that a woman gave 
birth on July 10, 18.).J, to a boy well made and appare1.11Jy at te~·m; ou 
s~ptember :!:i-that is, seventy-thr~e day.:; later, ~he gave birth to a girl, also 
alive, but smaller. fo this case a b16d uterus existed. It may be contende~ 
that impregnation may take place at distant i~tervals throuf?h the t\yo uten. 
The theury of double uterus offers the explanat10n most cn~~1stent with ":ell
atte:;te(l facts aud with preci:se physiological knowledge. St1ll cases are c1te1l 
in which the uterus was alleged to he single. . . . 

Uase:;:; of :superfretntion beyond all doubt are those 111 wluch 1der1ne gesta
tion follows upon an (•:drrrnlerine gestation. Such cases are ~ot very ~·are. 
There are ex<.tmples nf women going through two or more uterine gestat10ns1 
an cxtrauteriue gestation existing all throu~ll. But these cuses do not 
touch the thcoriei:i of twin intrauterine gestauon. 

The ordinary history of twin ge.'$lalion i::i of great practical clinic~! interest. 
It is Jesirablc to understand the varieties that occur. (1) Each ketus may 
be contained in its own complete fruit-sac-that is, there are two amnions, 
two chorions, two placentas; each fc:etus has its own distinct cirrulation. In 
some cases of this clasa, the placentas grow apart from each other, and are 
extracted each entire, one after the other. In these cases, there can be no 
dou ht that two ova. came down either from one ovary, or one from each 
ovary, and were fecundated, either at the same time or w'ithin the same ovula
tion period. Two corpora lutea have been seen in some cases of' this kind. 
The chil<lren, having a distinct origin, may be either of the same sex or of 
diflerent sexes. As in single births, male children predominate. In these 
cases the two o,·a approarhing each other, the intervening decidual coats 
may be absorberl. Then the fcctuses are only parted by four sheets, two 
amnions and two chorions. Thus distinct, one f<X'tus may be expelled some 
days after the other. Of this event, examples are not rare. To cite one 
or two: 

Dr. Baranski(" Central bl. f. med. Wissensch.," 1881) relates that a woman 
was deli\•ere<l of a boy a little before term; the placenta was extracted in 
the ordinary time. She went back to her work. Seventeen cla..ys afterwards, 
whi le working in the fields, a copious flow of liquor amnii set in, without 
pain. Dr. Baranski called in, found an arm prolapsed; he delivered her of 
a well-developed child showing no trace of maceration; the placenta followed 
in some minutes. 

Steele, of Liverpool, found a second child presenting in unrupture<l mem
hranes twenty-two hours after birth of fir:st child. Uc ruptured the mem
branes. The woman had been walking about without pain . The placentas 
were distinct. 

(2) The two frelu.~es may be enclosed in the same chorion; each, however, 
has its own amnion. The placentas are united, formincr one mass but the 
circulations are usuall~· distinct-that is, there is no inlerplacentai anasto
mosia; each fl~tus has its own district in the placenta; there are two distinct 
umbilical cords. Each placental district may be injected separately. 

It may be suppo~ed that the two ova, originally dislinct, came into con
tact, and that under mutual pressure the chorious at the seat of contact 
became absorbed . 

In such n case1 one fCl'tus may perish, and be retained until the other has 
arrived at term. But if one is expelled, the other must soon follow. 

(3) The two .fcctnse8 mriy be contained in the same wnnion. There is one 
placenta; the circulations are ofc.f!n comruoa; sometimes there are two d is
tinct cords, sometime!:! one which divides. E·lch embryo hns originally its 
?WU amnion 1 but theae at the point of contact may be absorbed, and so fused 
rnto one sac. 
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. ·when the two fc:ct~ses are included in the same fruit-sac they generally, 

~ia~~!s:, 1 ;~~~~,\~;~ "~~h~~~ :~~:~t~~~. w/~el ~~:e,c~;~~1:~a~nei ~:~ .t w~~~h:~ ~::: 
frt•tuses arc enclo~e<l in the same amniotic sac the cords are apt to get 
entangled. P. l\Iuller' found four cases recorded of Lwistinl!s of the cord, 
and two of knotting-namely, by Tiedemann, ~tein, O:siander '~arum hammer 
Soete, and Xewmnn. The last case deserves to be cited'. Dr. Newma~ 
relates 2 that two firtuses were enclo::ied in the same sac. From the centre 
of the sol~tnry placenta sprang two cords. The cord of' the first child pre
sented at its middle n. knot; the cord of the second pa~scd throug-h this knot 
irn<l was so compressed that the cord was strangled . The two children were 
nt term; the one whose cord was knotted was alive, the other dead. A 
singular instance of fratricide in utero ! In these cases it is probable that 
one ovum only wa!:i originally fertilized, and that it divided. 

Spaeth, who made elaborate studies regarding twins, fouad 1 in 185 cases, 
the placentas separnte with two chorions and two amnions, forty-nine times i 
placentas united, with two chorions and two amnions, forty-six times; pla
centas united, one chorion and two amnions, twenty-eight times: placentas 
united, one chorion and one amnion, in two cases. 'rhen the chorion was 
double he never found in the united placentre any anastotnosis between the 
vascular districts of the two umbilical cords, e\·en wheu no line of demarca
tion could be discovered between them. Anastomosis wa~ found in both 
cases where with one chorion one amnion existed; and out of the twenty
eight cases of one chorion and two amnions, anastomo~is was met with se\•ei1-
teen times. In every case the anat::tomosis took place by thick va!:lculnr 
branches (NaegeM); it lay quite superficially on the frdal side of the 
placenta. Its existence was always ascertained by injections. The anasto
mosis exist~ sometimes between the veins, sometimes between both arteries 
and veins. 8mellie and Levret had noticed thiti. 

Hence the practical deduction to tie the cord of the first child on the 
maternal side where twins are suspected. The second twin before its expul
sion may bleed through the umbilical cord of' the first unless its placental 
encl be tied. Spaeth gives a case where the second child was quite anreruic 
from this cause. 

In general the children were of 'ltnequal size. Although twins are generally 
inferior in size to single children, bolh may t\ttain Ll1e normnl size of' the 
latter; the larger of lhe two commonly does so. 

VITAi, REL.\TIOX,...-Qf ~pa.eth's 185 cascis, b<..lth children were alive at 
birth i11 176; in eight cases one was alive; in one both had been dead son1e 
time. "In four cmses the dead child was much smaller and macernted. In 
three ca~cs twistiu1r of' the cord was the cause of death. In one cu:-c fibrinous 
deposit in the pla~enta was the cause of death." The cau!:ie of death in this 
ca:::e specified by Spaeth is.doubtfo~. , . . 

... \. curious phenomenon 1s some.times ?bserved. 'I he two o_,,a of a twm-. 
pregnancy, or the two halves of a. twm·O\'l~m, present a h1~h. degree ni 
independence in their development.. Cases ?f one ovum remammg sound, 
and of the other being converted mto a res1cular mole, anc! of ?De embryo 
being uormal

1 
the other malf~rmed, are noted. ~paeth ~ot1ced m a case of 

united placent~e with two chonons, one of the~11 studded '~'1th calcareous con
cretions the other not. In another case fibnoons deposits have been found 
in one ,;Jacenta and not in the other; i_n thi~ case both twins w~re livi~1g. 
But the most singular cases are those ID which one fcctus has died wl~dst 
the development of the other has gone on, although both were enclosed 1n a. 

1 Scanzoni':> Beitriige1 !SU!=!. i Eclinbnrgh )fod .. Journnl, 1858. 
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common chorion, and well·markecl vascular auaslomo::sis has been visible on 
the frrtal surface of the uni Led placentc.e, and the ve.sdels of the dead em bryo 
have not become impervious by twisting of tbe cord. 

Taraier relates a case in which one f<Etus was acephalous, the other well. 
formed and li ving. Claudius' has made some very interesting observations 
upon this subject. All the capillary system of the placenta, he says, belongs 
tu the well-formed f~tus. The umbilical vessels of the mooster are composed 
of a venous branch and an arterial branch 1 which run respectively into the 
umbilical vei n and one of the umbilical arteries of the other twin. Forster, 
aJruittiug this disposition, applies it to explain the m~chal1ism of t!1e circula
tion in acanliac monsters. 11 Under the rnfiuences of the COl1trnct1ons of the 
heart uf the twin , one part of the blood of the umbilica l a rte ry of the well
formed fa~tu s penetrates the body of the acephalous through its umbilical 
artery, and is distributed to the different parts of the body i it is then taken 
up by the capillary venous system, is collected in the veins, and by the in
terventiou of the umbilical vein runs into that of the we ll-form ed fr:etus, t1) 
be distributed a second time in the body of this last. It resu lts that the 
acephalous receives always a blood which has served for the nutrition of its 
twia, and which must have passed through the placenta for oxidation. This 
m<ty explain the incomplete development of the body aad the special pre
ponderance of cel lular tissue, as well as the cedema seen il1 mal1y acepbalous 
IUOl1Sters." 

Guillemot thought that the atrophy of one frotus in the presence of a feJ . 
low that preserved its vitality was due to compre:ssion. Cruveilhier, as we 
have seen, thought it due to disease or detachment of the placenta. Caseaux 
and Turnier think it due in most cases to disease of the embrvo, of its mem
branes or placenta. Our own opi non is strongly in favor of· the theory of 
compression. The dead footus is found so squeezed tbat it is called "folia· 
ceous." When describing the diseases of the placenta, it will be seen to 
follow from the researches of Robert B:Hnes on fatty degeneration of the 
placenta, that the particular condition of the placenta fo und il1 these cases 
is really a post-mortem. a11ipocerous-like metamorphosis. 

'Ve have seen that of' twins one may be normal, the other deformed. 
B oth mayconcL1 r to produce a double monster. They may bcfuRe<l together 
by the head, cephr~lopagi; by the tru nk , xipltalopagi; or by the pelvhi, ischio
~~~1'.0~~,~~t.·llila1re). These are a lmost certainly examples of division of 

SmNs AND D1AGNOSI::i OF Twt:S·GESTATION.-The general siglls clue to 
compression of the abdominal \'eoscls and encroach ment upon the thorax, 
are too uncertain to warrant confidence. 

" ' e must appeal to the local signs brought out by ob.stelrical e.rploration. 
The w01_nr111 lying on her b!tck or ~tandiug, a front view reveals greater promi· 
nence o/ the abdomen; the shape 1s less regular; we sometimes recognize two 
prominent points al the fmidtM with ct depres1ion more or tc.~iJ cenfral beltl'een; 
generally also, especially if the two heads are seated in the fund us, the uterus 
and abdomen nre b1"oader across. 

The toucl! or palpation. offers the best evidence. Pinard describes a per-
1nanent lenswn of the utenne wall, comparabl e to the sensation imparted bv a 
tightly fill ed cys~. Then the heads may be made out; they offer eacli a 
round, hard , mobile mass, g iving cephalic ballottement. Pinard gives the 
followil1g method: "One fretal pole, the lower, is found il1 the pe!"vis or at 
the level of one ~f the ilia. Th~ contia~ou_s and resisting .rlane is sought 
for al1d found. So far the sensations are s imilar to those of smgle gestation ; 

1 Dif! Entwickelung der herzlosen ?tiissgeburten, 1859. 
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but on depretising the abdominal wall on the side oppo~ite to the resisting 
pla_ne.' in:-tead of rerognizing the small parts we find another, large or else a 
res1stmg plane. Then we rnust carefully explore both iliac fo~;:,OO and the 
upper segment of tllP uterus. 1'Iost frequently two lnrge extremities are 
found _either helo~v or :~bove. But whilst in some ca~es we nmy qui<·kly detect 
the ~xt~tence of four 1t'C'Lal pole~. two above, two below, it i:; sometimes only 
possible to make out three; the fourth deeply situated, is hidden behind one 
placed in front. It is generally easy to recognize two resisting planes, and 
the presence of small parts in several regions of the uterus. Thus proceed
ing gently1 so as not to displace the 1C:etus, the presence of two big extremi
ties, corresponding to the upper or lower region of the abdomen, puts us 
directly on the road to a diagnosis." 

Vaginal touch will sometimes enable us to make out a head in the pelvis; 
whilst abdominal touch may have demonstrated the presence of auuther 
head at the fundus of the uterus, or in an iliac fo.ssa . Ballottement is diffi
cult in presence of twi11::i1 unless there be great excess of liquor amnii. 

During labor touch may distinguish two successive bags of membranes. 
Auscultation may render conclusive evidence. ' Ve seek for two maxima 

of inteusity of fcetal sounds; and we may also distinguish lH'O rates of put· 
sat ions. 

CouHAE AND TEin.IINATTO:\S.-Twin-gestations frequently end before term, 
both being alive. Since one fCetus may die prematurely, it may excite the 
uterus as a foreign body and provoke the uterus to empty itself; but not 
seldom the developmental stimulus kept up by the living fCctus may over· 
come the influence of the dead fretus, and gestation may be prolonged to the 
normal date. 

The disposition of the f(('tuses in twin and other multiple gestations in the 
uterine cavity is so essentially a clinical question that the consideration of it 
will be more convenient under the head of "Dystocia." 

It is enough to note1 in this place, that the disposition is governed by the 
law of accommodation. Jn the cases of twins the fCctuses may be placed: 
1. Side by side, the most frequent arrangement. 2. One abo,·e the other. 
3. One iu front of the other. In order to pack most compactly, it com
monly huppens that one fcetus will present with the head dowuwards 1 its 
fellow with the breech, so that the head of each is in relation with the 
other's breech. Sonietimes. however, both present head lowermost; in this 

ca~rl~iehG~~t~ii~~~~P~1~~hh~~~~~~~:e! ~~~~f~111 ea~~~;~$~f~f~8c~C~~~-"'· Ile cal· 
cu lated that the proportion was 1 in 405-1 for Russia; 1 in -l!)!J.) for Ireland; 
1 in 5-1-1~ for Norway; 1 in 68~4 for a large part of' Germany; and 1 in 
8256 for Fnrnce. 

A:sAT<nll<'AL ~\Rn.\XGEME:-iT.-In 8 cases there were three placentas; in 
] 5 cases, two placentas i in 27 cases, one placenta. . . . 

1. "Tith ·three separate placentas, there are _th_ree d1strnct fru1t·8a~s, each 
having a chorion, an amnion, and each contarnrng a fo:'tus. Sometimes, _as 
in a case which came under Robert Barnes, the three placentas are quite 
separate, being cast one after the o_ther_. . l\Iore ~fte~ they cohere at the.ir 
margins; but the circulations remam d1st111ct. 8pec11uens may be seen Ill 

most museums. 
2. JVilh Two Plctcentas Distinct.-One sac is CQmplete for one· of the 

footuses, and this sac corresponds to the smaller plac~nta. To the other 
placenta, which is about twice as large, the correspondrng mem~ranes n~ay 
p resent one sac for the two footuses •. or ~he re may be two sacs with chorion 
and amnion d ividing them, each with its fcetus; or there may be two sacs 
with intervening amnion only. 
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3. With a Singfo Plucento.-(1) There may be no line of demarcation. 
1n this case there 1s one sac enclosing the three fOOtuses. Or (:21 there may 
be one Jiue of demarcation. In this case the arrangement is similar to that 
iu which there are two separate placentas. Or (3) there may be two lines 
of dema.rcation

1 
and three distinct placental districts; then each 1i:ctus has 

its own ~ac. 
T1rn Ht:xEs.-Veit found the same sex 768 times, different sexes 921 

times, thus distributed: 3 boys, -!09 times; 3 girls, 359 times; 2 boys to 1 
girl, 501 times; and 3 girls to 1 boy, 420 times. ::io that the general law 
that more boys than g-irhs are born holds good here. 

Tirn D1A<:Nosu:;,-One sign has been note<l: the great size of the abdo· 
men towards the fifth month. By palpation Pinard made out three fretal 
h1:ads. Auscultation may distinguish three hearts or poiuts of maximum 
intensity. Dun1\l 1 thus made out a triple gestation. But most frequently 
no diagnosis ha~ been made until after the birth of one or two of the 
fcctusrs. The successive presentation of a new bag of membranes and bal
lottemcnt then point to the state of thing:;. 

TuE CounsE .\~IJ TERMIN.\TIO~s.-Triple gestations rarely reach ma
turity; most commonly labor sets in about 01· before the seventh or eighth 
month. Abortion is more common in primigravidre. As in twins, one of 
the fcetuses may perish ; then it may either be expelled in the course of the 
gestation, or it may be preserved in utero until the other living fretuses are 
born. In Robert Barnes1s case, referred to above, the uterus ruptured 
~pontaneously . 

It is not rare to observe all three children to be boru alive viable, and 
reared. 

Quadruple Gestation.-The placentas may be distinct or united; there may 
be one, two, three, four fruit-sacs. As to the se.res, there were -! boys, 7 

ti~~:l~,; ti~~:· 06 l~~~eC:; ~'~~r~g~~~g!t~~;~'e ~~~'~:~;e ~fobro!!~t~ ;~~l.1 8 times; 
DrAc.rnos1~.-0ne is hardly likely to be called upon to make one. The 

difficulty inc1·eases with the complexity. 
The termination is usually premature. We do not know of surv ivals. 

But the elder Dr. Higby's wite brought forth four children born a)i,·e who 
were named Primus, 8ecuudus, Tertius, et (..j_uartus. The same lady br~ught 
forth, we believe, twins and triplets. 

Quintuple Gestation.-Galopin 2 relates the following ca~e: A woman in 
her seventh pregnancy brought forth five children at five months and a half. 
All were living at birth, but died in a few minutes. All were boys. There 
were two p!acentas _adherent by a small part of their circumference; three 
rords were rnserted 111 one placenta, two in the other. 

1 Con~idl>ration-s pri\tiqurs sur le,; gro,;,;("'"C-; triph·~, 1860. 
1 Journnl de Bruxelles, 1867. 
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TllE :::;IONS AND DIAONO!:'IS 01.' OES'rATION-PATllOLOOICAL STATE"' wmcn l:iL\IULATE 

O~~STATION-TllE DURATION 01<' GERTATlON-CAR~: OF (.;Jl.\VIOA. 

The Clinical Discussion of the Signs and Diagnosis of Pregnancy . 

. Tm:: preceding study of the process of gestation in its successive stages 
wil~ su~ply the groundwork and 1~any of tbe detail.s ?ut of which the diag
nosis oi pregnancy may be established. But for cltu1cal purpOSC-'$ a special 
line of study ad hoc is necessary. This special line will also serve to fill in 
several points in the history of gestation hithel'to passed over lightly in order 
to avoid repetition. "'e will, therefore, set out first the problems which 
have to be solved in practice; and then by analysis and synthesis examine 
the value of the several signs or phenomena of pregnancy individually and 
collectively. 

The question: Is a 11.•oman pregnant! may present itself under various 
circumstances. And we may usefully dispose at the onset of certain moral, 
psychical, and emotional complications which force themselves into almost 
every case, often embarrassing our judgment. 

'Ve may divide the women who become the subjects of inquiry into three 
classes: 1. Those women, mostly married, who have no motive for mislead
rng and no wish to mislead the physician, but in whom the existence of 
pregnancy is doubtful. 

2. 'Vomen, mostly married, who wish to persuade themselves and to per
suade the physician that they are pregnant. This class includes those cases 
of women, sometimes single, who seek to found a claim upon other per:5ons. 
It includes the cases of women who at the climacteric misinterpret certain 
subjective phenomena, and believe themselves pregnant; and other cases, 
climacteric or not, in which the subjects are under the influence of insane 
delusions. 

3. Women, single or married, who fear they may be pregnant and who 
wou Id persuade you they are n_ot. . . . .. 

'1 he question of pregnancy 1s sometimes complicated with other conditions. 
For example: not only may ovar_i~n tu~ors, fibroids _of the ut~rus, ascites, 
ectopic gestation, and other coud1t10ns simulate uterme gestation, but any 
one of them may coexist with uterine pregnan?Y· . These .c?mplications 
present the greatest difficulty. One of the comphcatmg cond1t1ons may be 
detected the other overlooked. 

The ~imple issue, pregnant ~r not pregm~nt, then, is ~urround~d and 
obscured by all the fallacies of history and of mnocent or wilful deceit .. ~o 
guard against being misled by _the~e sources of error '~'e must draw a r1g_1d 
line between subjective nn_cl o.bJect.1ve p~enomena . 'V1thout altogether d1s-

~~~~~~i~~v~~eb~,~~~Z,t:db~~c~1:ffic~~~nt"j,:~of~f ~~e~~at:~Y~ro,r~~ st;;i~;~~~ 
signs rest almost absolutely within .the consciousness of'. the woman. To 

~~~:fi~!h~F1 t~~;h~:f ~i~~-~vTh~~ ,~i:~~i~~rc%~ ~u!~e~i>;r!~s su~:~0:i~dt~f 
reflex or emotional reasonrng which co~s1sts ID hast~ responses to t~1e 1mpre~
sions conveyed by the mental or emo:~onal express10ns of the patient. II1s 
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duty is to solve a medical problem by the strict processes of ~e~ical .science. 

ThG~!~1ih:x~~e~~:Cf 1 {1i't~aid!~' ~o~~{/~~~l~::~!1J~~~;i~~~ ~~i:ctt~::e81!~~iers 
we must not believe a woman's words, but her belly." 

Basing upon this principle, we shall see that it is not less dangerous than 
ungenerous to seek to extort a confess~ou of immorality. or. ~rro~ fro~ a 
woman suspected to be pregnant; and still less shall we be,1ust1fied m taxmg 
her with her misfortune in the preseuce of others. 

\Ve must not help out what should be a purely scientific objective diag
nosis by applying the torture of moral inquisition . \Vhen we have come ~o 

;r~~~!i;t0; ~~:%~~~dv\~: 1~:~,~~~t ~~~Y mb:s~~~dkeg:!~u~~; ~~~~~1lnt;l~ .. shS~: 
may deny the possibility of this cou<lition. We may reflect that she ts not 
bound to criminate herself; and we may be sum that, howsoever eagerly she 
may outwardly repel the unwelcome decision, she will inwardly accept it. 
Above all, we must never forget that we are physicians; and that we have 
no right to step outsirle our proper domain by 1u:suming the functions of 
the law. 

It is convenient to divide ge.;;tation into t!tree stages for the purpos;es of diag
nostic description. These may be defined as follows: first 1Jlage, ending with 
the fourth month; the secr"td, ending with the si.rth or serenth m,onth; and the 
third, ending with thefultterm. Tbe first stage pre,:.ents the most difficulties. 
During the second and third stages, whilst the signs of the first persist and 
become eveu more accentuated, new signs, some of them of conclu!Sive value, 
are developed. This division is made purely to facilitate description. The 
stages cannot be rigidly defined; they merge by imperceptible gradations. 

A few lines, then, will suffice to enumerate the subjective siy11s: 1. Peculiar 
sensation at the time of coition interpreted as evidence of conception . 2. 
The arrest of the catamenia. 3. Certain sensations of pelvic distress, per
haps frequent micturition. 4. Disturbance of the digestive system, of whi ch 
the prominent mark is vomiting, the "morning sickness." 5. Sensations of 
swelling, etc., and tension in the breasts. 6. In a<lvanced gestation many 
women feel the movements of the child, or movements of the uterus. 

APPRECIATlON oF TUE Sun,TECTIVE Rw~s.-These signs do not carry 
positive evirlence either individually or in the aggregate. Each is open to 
fallacies. Each and all constantly deceive. The first is vitiated by two 
facts . In the first place, the peculiar sensation is not a necessary phenome· 
non. Many women conceive without noticing anything of the kind; they 
may be even altogether unconscious of impregnation having taken place. In 
the second place, many women-the wish or the dread being mother to the 
thought-have fancied or declared they had experienced the sensation who 
had not conceived at all. The second sign i~ notoriously untrustworthy. 
Menstruation, in the first place, may have been absent some months before 
conception. .Th~s happens not seldom to suckling women. Some have thus 
conceived, br1~g111g forth and suckling several children in succession with
out menstruatmg. In the second place, the cnses are not u11common in 
~"bich menstru?-tion, or at least a simulating periodical discharge of blood, 
1s. observed durmg several mouths of gestation. The third sign, the pelvic 
distress, sense of weight, heat, frequent micturitiou, may be prod uced by 
e.n l argem~nt of the uterus from other causes. The fourth sign, the morning 
stekness, 1s perhaps the most valuable; but it may be absent altogether i it 
may be due to other causes, amongst them to uteri ne distention fro m other 
causes than pregnancy; and it may be procured designedly or falsely affi rmed 
to exist. Th~ fifth sign, the sensations in the breast, have no absolute value, 
for reasons suuilar to those which vitiate the fourth sign . It only meri t.s 
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a.tteutiou \~hen it. is cou~rmed by objective signs. The si.rth sign, subjec
tively consid~red, 1~ sometimes of value; but we cannot always place implicit 
confidence either Ill the correctness of tbe woman's interpretation of her 
sensations, or in the truthfulness of her statements. \Ve have even known 
more than o~e io~tanc~ ?f a p_luriparous _married woman, apparently free 
from all motive for d1ss1mulat10n, declar1ng herself quite unconscious of 
being pre~na?t, u~til overtaken by labor at term. \Ve conclude, then, that 
these _subjective signs, separa~ely analyzed, justify no decision, positive or 
negative. Nor do they acquire value considered synthetically. In this 
respect they di,lfer f:oru ~ertain obj~ctive si.gns which, taken together, almost 
compel an affirmative judgment, 1llustratmg the old Roman law maxim: 
"l\Iulta collecta probant, qure singulatiw non probaut." 

One remark it is important to make. "'\Vhatever the value of the subjective 
signs, it is chiefly Ii.mite~ to. the. first two or three months of pregnancy, 
when the more certam ob.1ect1ve signs are not yet developed. For this evi
dence we should wait. Justice to the patient, prudent regard for his own 
reputation, will dictate to the physician reticence in the absence of conclusive 
evidence. Adjourn the case for a month, and so on from month to month, 
until Time, the great solver of mysteries, shall develop exact, positive signs, 
or enahle us to decide in the negative. 

The Objective Signs of the First Stage, or Trimestrium of Gestation. 

H.eferring to our sketch of the natural history of gestation, we may dis
tribute the objective signs of early gestation as follows: (~\ ) Alterations in 
tbe play of the nervous system, including some subjective phenomena. (B) 
.Alterations iu the vascular system. (C) Alterations in the glandular 
system, including the breasts. (D) Alterations in the skin and mucous 
membranes, including pigmentation. (E) Alterations in the uterus and 
vagina. 

(A) ALTERA'l'IONM IX THE :NERVOUS SY:-ITEM may be passed by, referring 
back to the description under the u Natural Ilistory of Gestation.JI It is 
enough to state here that, although some of the nervous phenomena have a 
distinct objective value when witnessed by the skilled observer, they only 
acquire real diagnostic value when studied in connection with the more 
absolute objective signs to be described in succeeding paragraphs. 

(B) T1IE AL'L'ER.\TJONS IN 'rHE VASCULAR bYHTE)! possess great objective 
value. Referring back to the chapter on the 11 N:i.tural History of Gestation" 
for the main facts ascertained as to the chemical an<l microscopic characters 
of the blood, we have here to consider more especially the changes in the 
dvnamics of the circulation and in the structure of the heart an<l blood
vessels. The physiological hypertrophy of the heart can hardly be estimated 
for diagnostic purposes by percussion or other ~1ea11s; bu~ its. action up.on 
the arteries an<l the attendant changes produced ID the cnptllaries and vems 
are open to precise observation . There are three leading facts: first, the 
predominant vascula1· ncti,•ity in the region of ~he pelvis, detern~ined b~ the 
developmental nisus; secondly, tl~e co~·related mcre~se ~f artenal. tension; 
thirdly, the general fulness and d1stent1on of th~ .cap1llar1~s and ve1.n~. We 
get distinct objective evidence of all these cond1t1ons. First, e>xammmg the 
vulva, vagina, nod vaginal P?rtion by th~ eye, using tbe speculum, the 
mucous membrane i.'l seen twnul, deepened Ht color, .from, cfork to dusky-red, 
even of violet !me, and in some cases almost black .. Sometimes the sma_ller 

::itl:e ~~~,.:~ p~1;~a~~~· t~1~l~:~~~~h:!d tl~'J [~~n1~b~'lm·~·~1j~~~o~~~o:a~~::t:~; 
this venectnsis be that large masses are found, pro.iectrng like a tumor, out-
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side the vulva. Thus we have known such a mass described by the patient 
as the presenting foot of the child. This is sometimes called ]{luge'~ t~~t. 
~IcClintock says-and we confirm his statement-that the color fades if tile 
embryo dies. 

But the capillary and venous fulness is not limited t? the genital orga~s . 
The anus and the rectum, as far as it can be seen, are iutensely hyperrem1c; 
piles may be produced, a1:1cl, where already existing, are greatly enlarged 
and of darker color. More than this: although the centre of greatel:!t 
hyper:.cmia is in the pelvic vascular region, a similar co~~lition. is seen else
where. The thighs and legs co1mn_only show the wperjicwl t•ems red and 
branching, and varicose knots are often seen on the Jegi! and at the crural 
arch. Ho siguificaut are these superficial venous arborizations, that we are 
accustomed to regard them as the strongest presumptive evidence of preg
nancy. \Vhenever we see them in a distinct form on the thighs of young 
women there is ground enough to make further inquiry, and it is very rare, 

~~.~~1~\~~0~1;~ ~.~~i1~~r~}~~:~~ivde::~iit:~~e ~~n~~~.s~fi~~eof~i~~es 1~~~0~~ ~1~~~ 
value; taken together, they challenge almost implicit confidence. The 
arborescent state of the superficial \·eins of the leg:s may, indeed, exist under 
otlH•r conditions than that of pree:nancy, and the purple coloration of the 
vagina may be stimulated by the hypenemia dependent upon impediment to 
the portal veins, as in women at or approaching the climacteric. But the 
concurrence of the two conditions will almost invariably be found to be due 
to pregnancy. \Ve are. however, seldom reduced to the position of having 
to decide upon these alone. The active hyperremia of the vagina is attended 
by a u·ltile cream-like ;;{crelion lwnging about the va9inol 71orlion and the 
food us of the vagiua, which is all but characteristic when seen upon the de
scribed purple mucous membrane. This secretion coni:.ists almost entirely 
of vaginal pavement-epithelium-scales in a state of granular degeneration, 
held together by a little plasm. This epitltelium-.~hedding is the natural 
result of' the inlense vascularity of the mucous membrane. The addition 
of this sign, again, lends cumulative weight. If we discover, as we shall 
rarely fail to do where these are present, increased weight and bulk of the 
uterus, we then arrive at a compact and consistent body of evi<lence point
ing almost irresistibly to pregnancy. The 1:eins of the breasl8 at the 8mne lime 
exhib1't similar promine11ce and development. But the value of the breast 
appearances and the conditions of the uterus will be dh;cussed further on . 

'Ve may now consider the correlated increa8e of tension of the arterial 
system. The sphygmograph places this in the clearest light. Fancourt 
Barnes has studied this subject with care. In the diagnosis of early preg
nancy the aid of the sphygmogrnph should be called in. 

(C) ALTER.\TJO!''.'-. IX THE GLAND'C'LAR SYSTEM, lNCLCDING THE 
BRE.\-:sTs.-The changes produced by pregnancy in the breasts naturally 
att ruct more attention than those of other glands. They form a second 
centre of developmental activity. The changes io them proceed, pari ptti;~u. 
with those in the uterus. 

In the ::ppr~ciation of the worth of the signs given by the breasts we 
~~st bear lD mrnd-first, that the appearances of f'ulness, distention, super· 
fic~al venous development, prominence of the glandules of the areola, dark
enmg of the areola, and secretion of milk, may all be due to the trans ient 
influences of a menstrual per iod; they, or one or more of them, may be 
associated with ovari~u1 or uterine disease; in some cases of pregnancy these 
signs are so faint, even if recognized at all, that they carry no weight. 
Again, in some cases of women who have borne children, the breast-changes 
persist in so marked a manner that it is difficult to decide whether or not 
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the changes obsen'ed arc due to au antecedent gestation. Anothel' caution 
is. nece~ary: 'Y~atever confidence skill in observation of the breasts may 
give, evidence oflered by them should not be accepted as conclusive. If 
pre~nanc.y exist we.shall surely find other <:vidence of it to confirm a diag
nosis, which otherwise can only be presumptive. Some physicians who have 
devo~ed particular study to the subject, have acquired great co~ficlence in 
the signs tl~e breasts present. Au anecdote is reported of "rilliam Hunter, 
that on see111g the body of a young woman in the dissecting-room, on looking 
at the breasts, he pronounced her to be pregnant. She was found to have 
au intact hymen. lluuter persisted notwithstanding, and on opening the 
abdomen his diagnosis was verified. 

:Montgomery' says: u \Vhen conception has taken place and the menses 
have been suppressed for one or two periods, the woman generally becomes 
sensible of au alteration in the state of the breasts, in which she feels an 
unceasing sensation of throbbing, or of stretching fuluess, accompanied by 
soreness and tingling pains felt about the centre of them, and in the nipple. 
The breasts grow larger and firmer; a circle a.round the nipple becomes 
altered in color and structure, constituting the areola; and as gestat ion ad
vances milk is secreted. But there is considerable variety in the period of 
gestation at which these changes may occur." In some they are developed 
early, in others the changes are hardly perceptible until gestation is far 
adrnuced; and in some they are so little developed as to present nothing 
characteristic. 

It is difficult, if not impossible, therefore, to give a de6nite statement of 
the breast·changes to serve for diagnostic purposes according to the succes
si\'e stages of pregn:tncy. Generally they are not very well marked during 
the first trimestrium, they become more conspicuous during the second tri
mestrium, and increase in value towards the encl of the last trimestrium. 
But at this time they are more or less superfluous, since absolute signs will 
have been developed in the uterus. Milk oozing from the breasts will stiffen 
the linen of the dress with which it comes in contact. In this way suspicion 
of gestation hus often been aroused. 

The mammary signs of pregnancy are thus admirably summed up by 
Rooderer: 11 l\[enstruorum suppressioncm mammarum tumor insequitur; quo
circa, mammro crescunt, replentur, dolent interdum, indurescunt; veme 
en.rum creruleo colore conspicum redduntur, crassescit papilla, inflnta videtur, 
color ejusdem fit obscurior, simili colore distinguitur discus ambiens, qui in 
latituclinem majorem expanditur, parvisque eminentiis, quasi totidem papil
lulis, tegitur." 

To Rte<lcrer's description the following conditions may be added as de
serving special notice: A soft and rnoi~t state of the skin of the areola, which 
appears a little raised above the surroundiug skin, and in a state of turges
cence, gh·ing the idea that if touched by the point of the finger it would be 
found emphysematous i 21 the little glandular follicles or tubercles of Mor
gagui are bedewed with a secretion su~cient to damp nod color the woman's 
inner dre::;s; 3, later on the dark pigmented nreola presents round spots 
lighter than the yrevniling tiut, resembling what might. be imagined to be 
the effoct of' letting drops of water fall upon a black pigment and partly 
washing it out; -!, hlue veins, slightly prominent, a.re seen coursing over the 
brei\St and the areola. 

These features do not all come into prominence at once or at an exactly 
defined time. Thev nlso vary in intensity in different individuals, being 
especially marked "iu brunettes. But the development of the superficial 

• 1 Sign~ nn<l Symptoms of Pregnancy, 2<1ed.,1856. 
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veins is oflen marked in blondes. The combination of these conditions 
affords \'ery strong e\•idence of gestation. It is r~re to find a case where a 
similar combination is produced under any other c1rcum~tances. 

The breasts increase in volume. During the first pregnancy, says C. 
Langer/ new glandular vesicles are formed; th~s in the breast, as in the 
uterus, new elements appear. In the succeedmg pregnancy the breasts 
enlarge again, but there is no development of new vesicles. . . 

:Montgomery says the color o! the areola depends on the depos1t10n of an 
actual pigment between the cuticle and subjacent skin. Dubois says he ~aw 
an instance in which the cuticle peeled off the disk of the areola, carrymg 
with it the pigment in small scales. 

(D) ALTEHATIONS 1~ TIJE SKrn AND Mucoi;s ME:'lllmANE:.:.-Sorue of these 
alterations dependent upon changes in the vascularizatiou nJlCl glandular 
action have been already described. A most remarkable change is that re
sulting from pigmentation. This has been described in the chapter on the 
"Natural History of Gestation." It only remains in this clinical connection 
to refer to the fallacies which attend pigmentation when regarded as a test 
of pregnancy. It may be stated in the first place that the pigment.phen
omena are chiefly of value in first pregnancies. The pigment deposits found 
in the first pregnancy are apt to persist more or less, to be intensified prob
ably in subsequent pregnancies, but also to be seen in the non-pregnant 
intervals. Recondly, pigment changes in the breasts, on the abdomen, and 
elsewhere, as produced in pregnancy are occasioually simulated under con
ditions distinct from pregna11cy1 and especially in connection with uterine 
and ovarian diseases which may be attended by abdominal enlargements, 
and therefore suggestive of pregnancy. 

Still the significance of the characteristic pigment changes should not be 
disregarded . Although never attaining per se to more than presumptive 
value, they do possess a certain weight as part of a body of cumulative 
evidence. 

The skin changes will be further described with the signs of the third 
trimestrium. 

(E) ALTEHATJONS IN THE UTERUS AND VAGINA.-The visible alterations 
in the vagi11al portion and vagina have been already described and estimated. 
The alterations in the uterus proper are of the highest importa11ce. They 
consist in changes of (1 ) size and weight, (2) of form, (3) of position or 
relation to other organs. These are all made out by touch. 

(1) Immediately after fertilizat ion the uterus swells, becoming turgid from 
the attraction of blood into its substance. The increase in size and weight 
soon becomes sensible to the touch. But before a month bas elapsed the 
difference is hardly marked enough to justify more than conjecture. At the 
end of a month, however, the difference gives an objective sign of com~ider
able value. In conducting the examination, the woman is placed first upon 
her back with the shoulders slightly raised, and the thighs a little flexed. 
Th~ index fin~e~ is t~1en passed into the vagina, and carried along the pos
tenor wall until 1t strikes upon the vaginal portion of the uterus. 'Ve then 
de~e~m~ne seyeral physical condition.s. The position of the vaginal portion; 
this is 10 the sacral hollow. If a hue be drawn subtending the arc formed 
by the sacrum from the projection of the promontory to the top of the coccyx, 
the os externum uteri will at the end of the first mouth point a little above 
the middle of the line. The vaginal portion gives a soft velvety sensation 
to the 6uger; the os itself may be more or Jess open; in primiparr:e it may 

1 '' Ueber den Bnu und dio Entwickelung der }filchdl'i.i!'en." Dcnkschriften der 
WienerAkndrmir 1 1801. 
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a_dmit the tip of the finger, in pluriparre ~uch more; secondly, carrying the 
tip ~f t~e finger forwards along the anter10r surface of the vaginal portion, 
trncmg 1t ~o the body of the uterus, we feel through the anterior upper wall 
of the vagina t_he smooth rounded form of the uterine body, depressing this 
part of the vagrnal wall, smoothing out to some extent its rugre. This is due 
to the nutation of the uterus under the incrl'ase of weight which affects the 
body and fundus of the uterus. This nutation of the fundus tilts up the 
vaginal portion, and explains why the os is felt so high up underneath the 
promontory, and also the smoothing of the anterior wall of the vagina . 
Thus is formed an inclined plane upon which the uterus rests. By the 

E'10. B~. 
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ascending retreat of th~ vaginal ~ortion th~ base o_f _the bladder by its con
nection with the anterior wall of the cervix uten 1s dragged up, and the 
urethra is sometimes drawn up a little behind the symphysis pubis. This 
condition and the pressure of the fon<lus uteri upon the bladder explain the 
frequent desire to mictur~te wbic~ harasses w~11nei;i in early pr~gnancy. ~n 
this up-tilting of the vagmal portion, the vagnrn ts really deviated from its 
ordinary track . Its upper half is carrie1~ bnckwar_ds. ~his condition, ~er~; 
charncteristic, Robert Burnes hns c~l.led the anterior 'l..'apmal roof-stretchmp. 
The woman still in the dorsal pos1t1on, the fin~er pressrng upon the uterrne 
body through the anterior vaginal wa}1 ~nds thnt _it i~ heavier a?d bigger 
than the healthy non-pr~gn:rnt organ. I his ob~erva~1?0 1s repeated m another 
way: lhe finger is earned back to the os uten; po1srng the uterus upon the 
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finger-tip, the weight can be closely estimated; keeping the finger in the 
same position the finger-tips of the other hand are pressed upon the abdomen 
just above the symphysis pubis; thus the fund us of the uterus may. be felt, 
and the combine<l or alternate pressure of the finger on the os uteri and of 
the fingers outside gives very close estimate of the size and weight of the 
uterus. 

The observation may now be extended and repeated by placing the woman 
on her left side with the knees drawn up. In this posture one can often get 
a better command of the uterus between the two hands. Shoulrl there be 
any difficulty in examining by the vagina, the finger may be paased up the 
rectum. The vaginal portion is thus easily felt. 

Appreciation of the Signs Described.-Increused weight and size telling 
most upon tbe fuudus and causing similar irritation and vaginal stretchrng 
and deviation may be due to fibrosis, to general hyperplasia, to intrauterine 
polypus, or other morbid conditions. But it will rarely happen that any
thing else tlrnn pregnancy will also produce the changes of color in the 
mucous membrane and the other objective alterations described. 'Ve have 
known a case in which the heart was weak, often intermittent in action, the 
circulation slow, the hands often blue, in which the vagina presented a deep
blue injection hardly dislinguisbable from that of pregnancy. Obstruction 
of the portal circulation also may give rise to a similar appearance. Thus 
the evidence, howsoever strong, is not absolute; and it will uot be wise to 
commit one's self to a positive opinion either in the negative or affirmative. 
Take note as accurately as possible of the conditions observed, and store 
them for future comparison. 

At the end of the second month all the signs just described are more pro
nounced, and the comparison of the state of things at the two epochs gives 
evidence of increasing value. Proceeding by the same metho<l of examina
tion, we find the nutation of the body, the rising of the os uteri, which now 
will be found near the upper third of the line subtending the coccygo-pro
montoria.l arc, the vaginal roof-stretching, the volume and weight of the 
uterus increased i by the bi manual touch the fund us of the uterus is more 
distinctly felt a little above the level of the upper edge of the symphysis 
pubis. The dark color and turgidity of the vagina are intensified. The 
evidence grows stronger every day. 

At the end of the third month the signs have become even more distinct. 
The va~inal portion is still prominent, it is closer under the promontory; the 
fuudus 1s still in nutation, and it may be felt more clearly under the bi manual 
touch, coming more close to the abdominal wall. 

The objective signs as now developed taken together form a very strong 
body of evidence; an<l if we have had the opportunity of making obsenra
tions at the end of each of the two preceding months, and thus are iu a 
position to trace the gradual and regular increase of the uterus in size and 
weight, we then possess C\•idence that rises to the highest degree of probability. 
Still we have not .attai~ed ~o certainty, at least not to that certainty which 
would warrant us 1n clel1ver111g an unqualified affirmative opinion in a court 
of law. 

This is to say, that the diagnosis of pregnancy during the first stage is still 
not absolute, although it may be clear enouvh to guide the conduct of the 
physician in advising his patient. 

New evidence of increasing intrinsic value is gathering, and adding 
strength to the evidence developed during the first trimestrium. 
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Objective Signs of the Second Stage or Trimestrium. 

This new evidence is brought out-1, by auscultation; 2, by abdominal 
palpation; 3, by repercussion or ballottement. 

At the encl of the third month, sometimes auscultation lends its aid. Before 
setting forth the applications of Mayor's grand discovery, it will be conve· 
nie~1t to st~.te s~mply what si~ns are d_etected by auscultation, in the order of 
their ~·elauve tmportance, dtsregardmg the chronological order of their 
evolution. 

These ratsculhction-signs are: 1, the sounds of th~ fret.al heart-Mayor's 
original discovery, 1818; 2, the ulerine sou file-De Kergaradec's discovery, 
1822; 3, f'ecling the movements of the fi:etus by a metroscope applied by 
vngina-Xauche's discovery, 1829; 4, the pulsat ion of the umbilical cord, 
the funic souttle-Evory Kennedy's discovery, 1833. 

If we take these phenomena in the order of clinical observation, the order 
most useful for our purpose, we first seek to detect the uterine 11011.fjle. This 
is rarely detected earlier than the thirteenth or fourLeenth week. This 
sound has been variously interpreted . Some thought it simply due to 
anremia, that it was in fact an anremic souftle heard in the external iliac 
arteries. This theory has not been widely received. 

TnE PL.\CE:ST.\L T11EOHY.-Hohl and others held it to be produced by 
the pa~sage of blood from the uterine arteries into the placental sinuses; 
hence it has been called the placental souffle or bruit. That this theory 
cannot be absolutely true is proved-1, by the fact that the sound is often 
heard with equal distinctness in both inguinal regions in cases where observa· 
lions during labor prove that the placenta was situated at the fund us uteri; 
2, that the sent of the sound is shifting, now heard in one place, now in 
another; 3, that Bailly and )Iaggia show that the sound continues for 
several hours, even three days, after the expulsion of the placenta. 

Trrn ILI.\C •ruEOHY advocated by Bou ii laud is that the sound is produced 
in the large arteries of the pelvis under compression from the gravid uterus. 
Whenever u.u arterial trunk is compressed, a bruit· de 80t~/Jle is produced; 
ancl th~n there is the quasi-chlorotic blood of gravity to fn..vor the production 
of the sound . But the theory is uutenable-1, becnuse the sound has been 
heard in the second or third mouth-that is, before the uterus is bif{ enough 
to compress the pelvic arteries; 2, because the s0uud should invariably be 
heard in the sides and lower part of the abdomen, which is not the case; :3, 
the souud is still heard when the subject is placed in the knee-elbow posture, 
so that the uterus falls away from the arterial trunks i 4, been.use the fact of 
persistent compression of.the vess~ls e_ven in adrnnced. i:regnancy is ~loubtful; 
5 the cltlorotic part of this theory 1s d1spro\·ed by a clrn1cal obsen•auon made 
b)• Robert Barnes. In a woman seen _at_ St. Tbom~s·~ liospital, the placental 
or uterine souftte was heard charactenst1c on one side, und the normal sound 
of the iliac artery was heard on the opposite side. 

Trm U-r1mrNE Tu EORY.-The theory that the sound is produced in the 
uterus was started by P. Dubois, and is adopterl by Tnrnier and ~[arc_v. 
The sound is sometimes quite superficial; even a thrill is sometimes per· 
ceived bv the touch. This can only come from the uterine vee:sels. Duboig 
likened ihe sound to that which takes place when an arterial thrombus sml· 
deoly throws its blood it~to ?- vein . . Ile !leld ~hnt. the uterine walls w~re 
transformed during gestatrnn mto a kmd of ere~t1le. tissue. But Jacq.uem1er 
demonstrated that the large and fre~ corumu~1catt0ns between arteries nnd 
veins admitted hy Dubois do not exist. Corrigan and Depaul thought the 
bruit de sotU/f1' was due to a change in the calibre of the uterine arteries. At 
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the point where the arteries penetrate the uterus they di\'ide and expand, so 
that the divisions have a greater calibre than the trunk from which they 
ri~e. Xow whenever fluid s run under these circumstances a friction sound 
is produced. . 

This theory will explain the occasional occurrence of the sound m the 
front of the uterus. But it appears that it is quite consistent also with the 
placental theory. The uterine arteries emerging from the in!1e~ w!'-11 of the 
uterus suJdcnly open into the placental vascular system. Tlns 1s exactly 
the condition postulated by the theory now discussed. The placenta may 
be likened to a vascular tumor. 

THE EPWASTRrc TrrEORY.-Kiwisch,1 Gleuard,2 of Lyons, and Hecker 
showed that the sound may be in the epigastric artery. Glenard said that 
by compressing this artery. the sound was stopped. To this Tarnier objected 
that the compression used to stop the epigastric might compress the trunk 
of the ut~rine artE'ries. Thus Glenar<l abandoned the epigastric theory, 
and after new observations submitted that the seat of the sound was in an 
artery situated on the antero·lateral wall of the uterus, which he called the 
puerperal (fflery. This is to fall back upon the uterine theory. 

'Ve are disposed to conclude that there are two sources of the sound-
1, in the vessels in the uterine walls; 2, in the utero-placental circulation. 
We do not think the placental theory can be absolutely rejected . 

Its distinctive characters are: 1. A blowing, snoring, whistling, or rushing 
souu<l, resembling the sound heard in the neck of chlorotic girls; Depaul 
says it is very closely imitated when we pronounce the word "vous" softly. 
2. Isochronism with the mother's pulse. It is a maternal sound. 3. It is 
inconstant in place, intensity, and other qualities. It may change seat; 
beard at one time in one spot, at another time it may be heard in a spot 
where it could not be heard before. Sometimes the sound is lost for a time, 
then reappears. Its intensity increases usually with the advance of gesta
tion. It is modified, says Depaul, by all causes which diminish the calibre 
of the vessels of the uterus, by strong compression with the stethoscope, by 
certain active movements of the footus, and above all by uterine con
tractions. 

How TO Om;ERVF. TITE UTERINE OR UT.ERO·PLA.CENTAL SouND.-Place 
the subject on her back, with the shoulders slightly raised; bare the abdo
men from the pubes to the epigastriuru, so as to command the entire area 
occupied by the uterus. Apply the stethoscope first immediately above the 
pubes in the median line, then on either side above Poupart's ligament, 
then carry it over the whole accessible surface of the uterus. To determine 
its isochronism with the maternal heart-beat, either first count the souffie 
sounds, watch in hand, and then count the radial pulsations and cQmpare 
the number of beats obtained from each source, or compare the two simul
taneously by concurrent obserrntions of ear and finger. 
. The .hi.a.aura\ stethoscope is especially useful in uterine auscultation, as 
its ftex1b1hty enables the observer to apply the cone to any part of the 
uterus without awkward stooping or changing his position. 

Fallacies.-A sound, hardly if at all distinguishable from the uterine 
soufHe of pregnancy, is heard, rarely indeed, in some cases of ovarian 
tumo~s and my?mato~s tumors of the. uterus. In. such cases other signs1 

negative.or pos1t1ve, will rarely b~ wantrng to establish a diagnosis. 
Somet11ncs where pregnancy 1s undoubtedly present the sound is not 

detected at all. It may be heard one day and not the next. If not heard, 

1 KlinischeVortriigc,18·10. 2 Archives de Tocolngic, 187G. 
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therefore, the ob:;ervation must be repeated before pronouncing a decil-licm 
agaiust pre~nnucy or concluding that the child is dead . 

Sol.":ND~ P1wot'C'ED BY TIIB AcTn-E ~IoYEME:XT'.-i or THE Fn.:·rt"i:;.-The 
fo .. •tus executes certain movements. Listening, one hears the sound of 
shocks comparable to that produced when the finger-tip e:trikes a bit of 
doth stretched out. The!:ie sounds, say Tarnier and Chantreuil can be 
h~ard from the end of ~he third month. Then they are the eft~ct of the 
d1splncement of the entire fretus. At the end of gestation they are more 
localized towards the fund us of the uterus. Then they are produced by 
the movements of the limbs or of the head. The f(('tlls may even rotate on 
itself: Auscultation at this moment reveals a particular ru.~lliHg .~ound 
(''frOlement"). In some rare cases there is heard a rhythmic sound of slow 
cadence, apparently produced by .the shock of the limb against the uterine 
wall. These shocks are equal in rntcnsity and occur at regular intervals. 

At the third month the sounds due to the acti've movement.~ constitute an 
excellent symptom of pregnancy not to be neglected, since at this time the 
heart-beats are commonly inaudible. 

Tim Fa::TAL 8HOC'K.-The "rhoc fretal" of Pajot is thus described: 
"Under the preesure of the stethoscope one perceives at the same time at 
the moment when the movement is produced a double sensation of ."lwck and 
of quick sound, but of exlteme delicacy; the ear struck at the en me time in its 
general and special sensibility, receives at once a tactile and nu auditory 
impreesion." This sign may be noted at the fourth month. It has, how
ever, but a limited value, since taken alone it is open to fallacies, and when 
more certain signs are developed it is superfluous. 

THE Fm1',_\L llEAHT-tiOUND~.-The next sounds observed in clinical order 
are those produced by the movements of the fretal heart. They resemble 
those of the adult heart in the mechanism of their production. 

The character of these sounds is that they are doubie. They have been 
aptly compared to the ticking of a watch heard through a pillow. A more 
exact idea may be acquired by listening to the heart of a newly born child. 
There is a first sound, the stronger, then a brief silence, then a second sound, 
less intense, then a. longer s ilence. The first sound is due to the ventricular 
systole. 

When 1·~ the Sowul Ffrsl Heard t-Depaul and Taruier say that in some 
instances by applying the stethoscope firmly on the fund us of the uterus above 
the pubes, and repeating the ob:;ervations, it may be heard about the middle 
of the fourth month and even as early as the end of' the third month. But 
most authors agree tbat it is rarely detected earlier than at four months and 
a half. 

The intensity of the sounds varies according to the force of the organ 
giv ing them; this varies in indi\'iduals, and increases with the advance 
of gestatiun. It is affected by circumstances favorable or the reverse to 
its transmission. Thus the thickness of the abdominal walls and those of the 
uterus, the <1uantity of liquor amuii, ~ncl the position of the fretus in 
the uterus, ruay modify the sounds. Dunng labor, they become louder when 
the memhrnnes are ruptured. . . . 

Generally the sounds are hea~d OYer an area four mches m d1amet~r and 
sometimes over the whole anterior surface of the uterus. But there 1s one 
point-the point of great~.lft in~cnsity-;-where t~1e sounds are c!enrest: Its ~~at 
"ill vary with the posil1?11 of th~ fcc~us. " here two maxunum mtens1ttes 
are ob~erved we have evidence of twrns. 

Thefi·cquenry of the fretal heart-beat is greater th.an that of the adult or 
of the mother. H is stated to range from 120 to 1 bO.. Robert Barnes hns 
observed mises in which it did not exceed 100. But it cun only be by the 
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rarest coincidence that it will be isochronous with that of the mother. The 
frequency may vary under conditions arising in the fC1'tus, such as sponta
neous movements or displacements caused by the observer. There is no 
relation between the rate of pulsation of the fCetal and maternal hearts. 
But ·wiucke11 says, "'When the mother's temperature is raised the frotal 
heart beats more quickly; /1 and that the child is endangered in proportion 
to the increase of' its mother's temperature. 

The slowi11g of the fretal heart-beats is rarely observed during pregnancy 
except when the life of the fr.etus is threatened. The slowing is, however, 
constant under the energetic uterine contractions of labor. This is observed: 
at the commencement of the contraction an acceleration of very brief 
<luration occurs, then as the contraction goes on a variable slowing, but 
never in normal conditions falling below 100. As soon as the contraction 
yields the beats iucrease. 'Vhen the slowing is permanent the footus is in 
danger. Hardy and McClintock found that under the administration of ergot 
the strength, number, and regularity of the pulsations diminished, and were 
even extinguished. Robert Eames made2 precisely similar observations on 
the fcetal pulse as affected by uterine contractions and by aerial respiration 
in cnses of children permaturely born before division of the cord. In cases 
where no respiration was made the heart slowed and was for the time stopped 
under the uterine contractions, recovering its former rate as the uterus 
relaxed. Exactly similar conditions were observed under the influence of 
respirations. These took place at Jong intervals, so that the observations 
were easy. 'Vhen the child breathed the heart-beat rosej when the respira
tion ended the heart-beat foll, and revived again at the next respiration. 
This experiment is easily made by feeling the umbilical cord at the navel. 
It illustrates the analogy between placental and aerial respiration, showing 
th'kt one is the equivalent of the other in influence upon the heart. 

Is the Rate of Heart-beat Dffferent in the Two Se.tes:'-Frankenhaiiser 
(1859) affirmed that the female heart beat more quickly than that of tbe 
male, and that a beat above 1-14 in the minute indicates a. girl, and a beat 
below that rate a boy. 

Others have tested these conclusions, some supporting, some contradicting. 
Our own experience agrees with Budin and Chaignot's observatiom1. They 
declare that there is no constant relation whatever. Quick and slow rates 
are found in fcetuses of either sex; and one may in the same subject find the 
rate vary fifteen to twenty beats within a brief period. 

'Vhat does the observation of the fcetal heart teach? 
1. 'Vhen heard it teaches that there is a child; and that it is alive. 
2. It give:: information as to the vigor of the child. 
3. It indicates the presentation and position of the child in utero. 
To arrive at a diagnosis of the presentation we search for the spot of 

maximum. intensity, since the heart is situated at the level of this maximum. 
In presentations of the head, gestation advanced, this maximum is found 
be~ow a line drawn horizontally across the umbilicus, or by the middle of the 
he1~ht ?f the uterus measured from the pubes to the fuudus of the organ; 
whilst, m pre!'entations of the breech, this maximum is heard at the level of 
or abo,-e this line. Depaul thus explains these facts: The heart is neare~ 
to the cephalic than to the pelvic extremity, so that of necessity its maxi· 
mum intensity is heard lower whea the head presents than when the breech 
presents .. But. Ribemont-Dessaignes proves, by sections of the footus, that 
the heart 1s quite as near one extremity as the other. The true explanation 
is, that towards the end of gestation the head sinks a little into the pekis, 

1 Die Pathologic der Gel.nut. 2 London Ilo~pital Reporb. 
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especially in primiparre, and the heart thus following the descent is heard 
below the umbilical level. In breech-presentations the breech keeps above 
the brim, and thus the heal't, kept at a higher level, is heard above the 
umbilicus. 

But if from narrowing of the pelvic brim, placenta prrovia, or excessive 
size of the head, the head cannot enter the pelvis, the maximum intensity 
may be heard as high as in the case of a breech-presentation. 

Tra?sverse presentations cannot be with any certainty diagnosed by aus
cultation. 

CAN TITE PosLTIONS OF THE Fmrus BE DIAGNOSED BY AUSCULTATION? 
-Tarnier, after analyzing the views of Depaul and Ribemont-Dessa1gnes, 
concludes generally iu fa.var of the latter observer. In the left anterior 
occipito-iliac (or first) position, the maximum is heard to the left of the 
med ian line; but it is on a llne running from the navel to the left antero
superior iliac spine, and not to the left ileo-pectineal eminence. It is uot 
the vertebral column of the fOOtus, but the left side which corresponds to this 
i leo-umbilical line. 

In the left posterior occipito-iliac (or fourth) position the maximum is 
heard u. l ittle to the left or behind the iJeo-umbilical line i sometimes it e\'en 
reaches this line, for in this position it is the right side of the footus which is 
in relation with the antero-1ateral wall of the uterus and abdomen, which 
best transmits the sounds of the heart. It is therefore difficult to distinguish 
the left anterior position from the left posterior by auscultation. 

In the right anterior occipito-iliac (or second position) Ribemont-Dessnignes 
found the maximum on the median line. This line corresponds with the left 
side of the footus which directly transmits the heart-sounds to the uterine 
and abdominal walls. In the right posteridr occipito-iliac (or third position) 
the maximum is heard on a line running from the navel, either to the right 
ileo-pectineal eminence, or to the right antero-superior iliac spine. The left 
side of the footus corresponds in this position to the antero-lateral wall of the 
uterus and of the abdomen. 

But palpation gives more trustworthy indications of the positions. 
T1rn Fa:TAT. SouF.FL.E.-This is a sound isochronous with the heart-bea.t. 

It is simple or double. At times it has its seat at the Jevcl of the heart. 
Then it is called. cardiac or -intracarcliac. At times it is heard in the vessels 
of the cord. Then it is called the umbilical or funicula1· soi{ffle. Cardiac 
souftle may be clue to insufficiency of the tricuspid and mitral valves, and to 
vegetations on them (endocarditis). 

The umbilical sou-file, discovered by Kennedy, who, with Naegele, Depaul, 
and others, thought the sound indicated that the_ cOI:d w~s twisted round the 
child's neck. 'Vhen heard it proves that the child is alive. 

Ilow TO OBSERVE TITE F<ETAL HEART-somrns.-Generally the plan laid 
down for observing the uteri~e sm~ffie may b~ ad?pt~d. W:- should seek .for 
the heart-sounds more espemally ID the region rnd1cated m the precedmg 
descriptiou-that is, nearer the umbilicus or near .th.e centre of the uterine 
globe. Having detected the s?und_ we then, by sh1ftmg th.e stethoscop~ and 
following the sound in all d1rect10n~, track out the po111t of. maximum 
intensity. 'Ve then count the pulsat!ons and C?mpar.e them '':1th th?se ~f 
the mother's radial. If tho rates differ, the drngnos1s of a live child 1s 

ab_F~~[~~·ies .-Tbese are really very few. When t~e m~~ernal circulation is 
excited its frequency may sim.ulate fcetal. pulsations, 1f hear? throug.h the 
abdominal walls . Error is avoided by notrng that tl~ese pulsation~ are isoch
ronous with the radial bents .. Where doubt remarns we must mvoke the 
Jight of other signs, as palpation. 
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Palpation.-In the second stage abdominal palpation i:cq~ires importance, 
increasing with the advance of the process. At the begrnnmg of the ~ou_rth 
month palpation may detect the fundus of the. eularg~d uterys J?Omting 
above the pube.3; and this is especiall~ use~ul 1f combm~d w1~h mternal 
touch upon the vaginal portion, as <le.s_cr1bed for t~e firs~ t~1rnestrrnm .. 

But gradually, as the uterus rises lugh~r and higher, 1t Js more easily felt 
with increasing distinctness. Not only IS the fundus felt, but a great part 
of the contour of the uterus may be traced between the two hands, applied 
above and on either side. And its position and size may be delineated also 
by percussion; one mode of exploration aiding and correcting_ th~ other. 

Palpation and percussion will .enable us to follow the uterus m !ts gradual 
development. Thus we may estimate the stnge of pregnancy arrived at. 

At th<' end of the 3d month the fund us uteri rises just above the symphysis pnbis. 

:: '.'. ~~:~ :; ;; ,': ~v1:~fii\~U);\ b~~~~~:~ p~1r~~l<l~~do~a~~J~ 
navel 

" Glh 0 a finger's brendth above th<' navel. 
7th '' thre~ or four fingers' breudth above 

1henavel 
Bet.ween 7th and ~th 11 the fundus inclines to the ri~ht. 
In fir.st half of the ~!lb " in the epigastric region ttnd under 

tlu: edge of the right fal~e rib!'!. 
In ~econd half of flth " the fund us drops. 

RAT>; 011· lsCREMH: 1:-; 81zi,: o~· TUE GRAVID UTEltU!S ACCORDI"'G TO )[osT11s. 
( After A. FARRE. ) 

End of 3 month~ 

The above statement is more especially exact as regards primiparre. In 
pluriparre, whose abdominal walls are more relaxed, the uterus ill-supported 
may fall forwards, more or le::s overhanging the pubes i and the uterine 
fundus does not drop by its lower segment sinking into the pehis. 

ABuo:mxAI~ PALPATION APPLIED TO THE DL\OXOtiI~ OF PREGXANCY.
This has been gradually brought to perfection under the successive labors 
of Rccderer, Wigand, Joerg, Schmidt, Hohl, Velpeau, 0. Devilliers and 
Chailly, l!ubert, Jacquemier, Mattei·, Esterle, G. Murray, Scanzoni, Tar
nier, S_chroder, J. R Chadwick, Spiegelberg. The history of the method, 
begrnnrng almost with this century, is carefully drnwn by Pinard.1 

lNFORl\IA'l'JON OBTAINABLE BY ABDOllIN.\L PALPATIOX.-By this ma
nrouvre we determine the existence or absence of a tumor in the abdomen 
or emerging from the pelvic cavity. If a tumor be felt, we determine its 
nature .. If ?etermin~d or presumed to be the uterus, we deterruine it.a size, 
shape, d1rect10n, relations, and consistency. If the uterus be developed to 

1 Traite du Pll.lper Abdominal, Paris, 18i8. 
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four months' gestation or more, we may by pnlpation discover the attitude 
?f the ~o.'.'tus sad ~hence its prese_ntation and position; it is especially useful 
10 makmg out twm-pregnancy; 1t also enablel:i us to estimate the proportion 
of liquor amnii. 
~ow T~ P1~A('Tl~E ABDOl\IIN.\I. PALPATION. 1. The Disposition of the 

rsu~~~~~~~1hh~; ~~a~k. ~l~~l~~~d1 !~dt s\~;ul~he~~t ~:ac~i~:d~:oe~t :r~i~~~~;, ~~~= 
arms falling on either side; the bladder and rectum must be emptied. 

2. The ( 'onduct of the E.raminer.-Ile warms his hands to the temperature 
of the patient's body, lest by cold he cause the muscles of the abdomen to 
contract and harden. A hand is then applied, at first very gently, on either 
side of the abdomen; then pressure is gradually increased, so as not to 

~1~~a~~~<f ~0~~1~1t~~ u~~~ i ~tif 1~ 1 ~~rti:·:~ei: ~~=!~i~~ce~or 'i~;:~n ~:;; ~1~!011~:e~:~i:!: 
and presently the muscles will relax. The pressures are repeated several 
times in succession, progressively increasing their inteusity. This manreuvre 
i~ best done during expiration; and it is useful to get the patient to breathe 
in and breathe out deeply, keeping the mouth open :1s if she had been run· 
ning hard. In this way, the glottis being freely open, there is uo fixed poiut 
for the abdominal muscles, and they offer no resistance to pre~sure by the 
hand. 

The results of palpation are soruetimes obscure when the abdominal walls 
are loaded with fat or infiltrated with serum: when the uterine wall, instead 
of being supple, is very firm aud adapts itself to the ovum so closely that it 
is difficult to depress it; when the uterus contracts, for then it is impossible 
to foe! or to distinguish the fretal parts. In this latter case, we simply wait 
until the contraction ceases. The death of the frctus may ruodi(y the resist
nnee of the tissues. Ascites and dropsy of the amnion, complicating tumors 
of all kinds, may oppose difficulties. Ilyperresthesia of the abdominal walls, 
or even pain, may oppose. In sucb ca:ies, anre.-;tbesia may be invoked. 

How TO DE'flm.i\tlNF. TnE 8rrn OP •r11E UTE1ws.-The hand is applied 
flat transversely, its radial edge downward on the hypogastric region. 'Ve 
depress the abdominal wall by pressing, especially with the little finger. 
'Ve feel a certain resistance, due to the presence of the uterus. Then, the 
hand in the same position, it is applied from the pubes towar<ls the sternum, 
using a gentle pressure; when its cubital edge reaches the fund us of the 
uterus, it sinks above this in to the abdominal cavity, and the hand caps, as 
it were, the fundus uteri. 

During the latter months of gestation the consistency of the uterus grows 
weaker. Jt gives the sensation of a soft, depressible tumor, whose shape is 
nearly regular

1 
anrl whose elasticity is comparable to that of a cyst incom

pletely filled with fluid. Solid parts are felt inside it of various sizes, which 
are the different regions of the fretus. Lastly, there is producer! at this 
epoch a phenomenon which em:bles us easily_ to limit the womb an<l t<! trace 
it-s outlines; these are thP painleu eonlracltons of the organ, recurrmg at 
more or less distant intervals, which reveal them!!.elves by an intermittent 
hardening of the organ, appreciable to the touch and somewhat to the 
woman. 

Important as palpatiou un?oubtedly is as a.me.ans o.f ~imply d~ag~osing 
the pregnant uterus, its value.is much g1:e~ter 1~ its chmcal applicat10u to 
the det ctiou of the presentat100 and pos1t1on of the frotus. 

Bra.i:lon Hick.'lS T!>st.-Delicate palpation reveals another sign. Tyler 
Smith insisted much that peristaltic and rhythmical movements of the uterus 
could be distinguished. At one time. he even thought th~t mothers and 
physicians, deceived by these sensattons, erroneously attributed them to 
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movements of tlw child. Later, however, he recognized the double fact 
that there were both uterine and footal movements. 

Braxton Hicks, in 1872.1 elaborated this sign and raised it to the rank of' 
an important, if' not an absolute test. Pinard/ Tarnier, and others have 
verified the contractions of the uterus enlarged by fibroma, and further say 
that the bladder may coutract in a manner to simulate the uterus. ~icks 
maintains that the movements felt in tumors were brought out by mau1pula
tion1 and are not of the same constant and spontaneous character as those of 
pregnancy. Ile further points out the physiological uses of these movemen:-S. 

By palpation and gentle taps imparted to the uterine globe we may excite 
movements, uot easy without great practice to assign to the fretus or to the 
uterus. The uterine peristaltic wave sometimes roll into lumps, which singu
larly resemble a. projecting knee or elbow. 

Still, in some cases where Lhere is so much liquor amnii that the footus 
floats freely, we may by gentle succussions obtain distinctly the phenomenon 
called ballottemeut. The hands are placed one on either side of the uterus, 
by one han<l you depres.-; rather suddenly the uterine wall, the other hand 
keeping its place. The following sensations may be perceived: l:lometimes 
tbe fingers which depress foe! the solid body retreat, and sometimes the body 
returns; the sensatihn, then, is double; again, the working hand feels 
nothing, but the opposing hand perceives a light shock produced by the dis
placed body, which passes over to strike the uterine wall. The conditions 
producing ballottement and the sensation it imparts may be very closely 
imitated by putting a hen's egg into a small bladder filled with water i hold
ing the bladder up so that the egg sinks; then tapping the egg at the bottom, 
so as to displace it upwards. First we feel the egg recede, presently we feel 
it drop again, impinging on the finger. 

How to practi.~e balloilement.-The most effective way, however, of practising 
ballottement is by the finger applied to the anterior wall of the uterus by the 
vagina. 

Ji'ir/jl Postw·e. Place the woman, with the shoulders gently raised, on her 
back, the legs slightly flexed, and the knees turned outwards. Then pass the 
index up to the os uteri as a guide to the broad surface of the anterior wall 
of the uterus. A. sense of elasticity, of tension, is felt; then by a sudden tap 
of the finger-tip strike this part. If the pregnancy be sufficiently advanced; 
if the fretus float in sufficient liquor amnii, its body will be felt to rise from 
the finger and presently to come back upon it, constituting .repercussion. 

Second Posture. Some authors recommend and figure the standing posture 
for ballottcment, under the impression that thus gravitation acts more readily. 
This is really an error. In the upright posture the axis of the uterus ap
proaches more nearly to the horizon than it does in the semi-recumbent 
posture. Little or nothing is gained in precision by adopting an attitude 
often distasteful to women; and something is lost in convenience and 
steadiness. 

It will be observed that in ballottemeut there is a double phenomenon. It 
is compounded of fluctuation and the impact of a solid body floating in the 
liquid. Sometimes, when the liquor amnii is in excess and the footus small, 
nothing but the sense of fluctuat ion is perceived. At other times, when the 
fcctus is large, and _the li(1uor amuii _relatively scanty, it is not easy to get 
ballottement. But mstead we have s imply the firm rounded anterior wall of 
the uterus bulging before the pressure of the frotal head. 

The fallacie.~ of the ballottement test are not serious. In a case of ascites, 
nu ov~nan tumor of moderate size attached by a free pedicle may give a 
sensatwn analogous to bnl lottement. Robert Barnes has a lso felt the gravid 

1 Obstetr.Trans. 2 Trait6 du Pal per Abdominal, Paris, 18i8. 
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uterus itself move so freely in ascitic fluid under i.mplllse given by the vagina 
as closely to simulate ballottement of the fcetus in utero. 

The Objective Signs of the Third Trimestrium. 

The signs of the first and second trimestria are further pronounced. The 
positive signs furnished by palpation, auscultation, and ballottement acquire 
greater distinctness and value. 

Changes in the Skin of the Abdomen.-The umbilicus is said to sink 
during the first two months. Tb is event, if real, is not of much significance. 
Th e flattening out qf the umbilicus is, however, a sign of real importance. 
From the middle of gestation, the bottom of the umbilicus rises to approach 
the level of the abdominal arch. It attains this level at the seventh month. 
During the two final months the skin of the umbilical cicatrix even protrudes 
above the surface of the rest of the abdomen. Sometimes the umbilical 
ring is dilated so as to admit the tip of the finger, and it may even let 
oruentum or intestine protrude, constituting umbilical hernia. 

PIGMENT.-In many women the median line of the abdomen presents a 
brown streak, from three to six lines wide, from the mans veneris to the 
umbilicus, and sometimes extending above this point. It is most marked in 
dark women; in negresses it is black as ink . In fair women it may be 
scarcely perceptible. In dark women the pigmentation extends more or Jess 
0\1er the whole abdomen aud upper part of the thighs. Sometimes whitish 
spots are scattered over the dark surface, exactly resembling the spotted 
areola of the mammre. 

CHANGE IN THE MusouJ .. O-APONEUROTIC LAYEn OF THE ABDOMEN.
The Jinea alba may give way under distention; and being separated or 
stretched the fibres yield and permit the intestines to bulge. Under 
violent efforts, as in bearing down, eventration or abdominal hernia takes 
place. This weakness is ~pt to increase at every gestation. It must be met 
by a. well-adjusted belt. In extreme cases, the uterus itself may project 
through the opening, and fall over the pubes, forming hernia of the uterus. 

THE SCARS, STRiiE, OR CRACKS ON '.l.'IIE SK.IN. SntrJE GRAVIDi.\RUM: 
(VERGBTURES, Fr.).-Commonly the skin of tbe abdomen of gravid women 
is observed to be furrowed with strire, chiefly in the region below the 
umbilicus. They are superficial and slightly depressed. But sometimes 
they rise above the skin-level. This is said to be due to the infiltrations of 
the subcutaneous connective tissue, following on compression of the epi
gastric vein . The strim are the result of the rapid stretching of the skin 
under the distention of the growing uterus. It is pretty certain that the 
sLin grows to some extent to adapt itself to the new occasion. But the growth 
of the uterus commonly excee<ls the accommodating growth of the skin. 
Hence the cracks. In a first pregnancy these cracks are rosy or bluish-red, 
and sometimes are the seat of smart itching. The intervening spaces in fair 
women are dull white like the rest of tbe skin; they are brown in dark 
women, and this color is due to pigmentary deposit. The cracks a_re usually 
regularly disposed, forming concentric zones around a centre a ~1tt1e below 

'the umbilicus. In many women thPy are found on tbe anter10r surface 

~~P~~~t;h~f.1~~;e0dis:~:ti~~t;tot~:e\k\~dof~h~~= ;:~t~ · is ~~ffe~~ ~~~~~.~~~i~fti~~~ 
Iu primigravidre these crack~ nre rare and so scattered durmg the firs~ half 
of gestation that they are easily overlooked . Towards the seventh and eighth 
month they become marked. Most frequently new strire are pro~uced 
at every new gestation. Tbu~ the greater number of pregnant plunparre 
present recent and old st1ire. The first are rosy, the second pale. This may 

\.) . 
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be of some value in legal medicine. But the variations are infinite. Some 
w~men nev~r show them. Montgomery saw a woman, mother of five 
children, quite free from strire. Crede found strire wanting in 10 per cent.; 
Hecker, 6.6 per cent. '\Ve have failed after diligent search to find strire in 
sev_er~l cases. If a woman escape in her first pregnancy. she may have the 
strne rn subsequent labors, especially if she carry twins. 
~nder ascites, ov~ri~n or other abdominal tufnora, or general c:edema, the 

skm may present similar appearances. The strire then are more general 
over t~e abdo~en. ~t mig_ht be possible to differentiate the origin of 
the str1re by uotrng their special characters. 
ca~~:.ilar strire are often noted on the breasts i these have a similar signifi-

lGistner denies that the rete Malpighii is ruptured. By sections he claims 
to have demonstrated that the rete mucosum is undisturbed, but that the 

Frn.90 

Rr. r n•'.S£:>:TST11£ 8t'1,,·n:~s1n: ilf:\'U,OPM}:~,-,. 0}0 Tll£ l."l'lmt:s: 1-:!, l"IRH .1:-;n Sf:<'v:-;I) 'l••'\Tll~; 3-1, TU !RD .!ND 

YOUR1'Jr ; 5 - ti, n n·u AND Sil ~u:o.:rns (ROBERT B.tnNES.) 

deeper layers of the cutis and the subcutaneous tissue are separated from 
each other. Langer1 thus describes what occurs: "The fibre· bundles of the 
connective tissue of the skin are arranged in such a manner that they cross 
one another, forming rhomboid meshes the longitudinal axis of which 
is placed upon the trunk, corresponding somewhat to the direction of the 
ribs, from the spiual column forwards and backwards. The cutis tissue, 

i:~:rit~~e,:X~Y o~~t~~e:em~b·~n~~=i%=~~~n~~~ ~~n~·~1~;:0d~~;~~oe;:~nr~i~u!ri~~~ 
dilatation of the abdomen the d1stent10n w1Il occur 10 this d1rect10n, but tlus 
is very soon obliterated; it is different, however, when the distention fa grea~: 
the elasticity of' the tissue is thereby destroyed. In the latter case the cut1s 
tissue will obtain a permanently different arrangement." Hence Langer 

1 J\Icdizinische Jabrbl1chcr , 1879. 
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contends thnt there is no solution of continuity, but only a permanent disar
rangement of the tissue produced by stretching. 

Dr. Busey' has studied the subject with great care. Admitting to a great 
extent the accuracy of Langer's description, he maintains that "these strioo 
and white scar-like spots are not in the pathological acceptation of the word 
cicatrices." Ile says: "In view of the histological and pathological demon
strations of the lymph-channel system of the skin, and of the modes of for
mation of lymph-vesicles on the integurnental surfaces (Thilesen, llecker, 
Handfield Jones, Biesiadecki, Odenius), the presumption is strongly justified 
that the statement of Schultze, that strim are occasionally developed into 
vesicles in U'dematous conditions of tbe abdominal integument1 the serous 
infiltration of strire frequently observed1 and the vesiculation which Kiistner 
asserts is the ordinary condition of the strire during the earlier days of puer
peral convalcsce11ce1 are due to disturbances of the circulation in this 
system of vascular channels and tissue interstices. 11 

FIG. 9l. 

"'Nhen the distending cause is removed, the skin falls into loose folds and 
fu~rows! often cedematous. The strim become pale, shrink a liltle, but ne\•er 
quite disappear. Old strire become white, and when again disturbed by 
a new gestation they present a glistening pearly appearance. 

Appreciation of the Value of these Strice for Clinical and j)fedico-legal 
Pm'Po,qes.-1. The presence of strire gives no absolute proof of pregnancy 
past or present. 2. The absence vf stri::e is not trustworthy evidence that 
the subject is not, and hns never been, pregnant. 3. The presence of strire 
on the lower abdomen of the characters usually noted offers strong presump-

1 American Gynecological 'l'ransttction!', 18i!l, 
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tive evidence of pre~ent or past pregnancy, and points to the expediency of 
seeking controlling te1'timony. 

Diagnosis of the Stage of Gestation.-Having determined the existence 
of pregnancy, the next poiut1 often of great practical importance, is to 
determine how far the pregnancy is advanced. The investigation of this 
question is based upon the successive appearance of particular signs at or 
near particular dates; and mainly upon the degl'ee of development of the 
uterus. 

Setting n~ide the subjective signs, we may set forth the leading objective 
sign~ in tabular form. 

Figs. 00, 91, will serve to realize some of the changes of sign and position 
set out in the table. 
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The Pathological States which Simulate Gestation.-Thc study of the 
objective signs of gestation we have made will almost always enable ns to 
arrive at a definite conclusion, positive or negative, under simple condition!2; 
that is, where gestation is simple, or where an abdominal tumor exists alone. 
The really difficult cases are those in which the gestation is abnormal and 
those in which a uterine gestation is complicated with tumors or other forms 
of abdominal disease. 

\Ve may first of all dispose of those cases of simply si1nulaled gestation. 
The most frequent of these is that condition called, since the time of Mason 
Good, P.~e1tdocyesis (from 1Jlriitlor false, Kl11u1r pregnancy). 

(A) The most familiar variety of this is the pseudocyesis of the meno
pause, or the CUMAC'l'ERIC PSEUDOCYEsrs. Just when the reproductive 
faculty has disappeared, under the aberrant nervous freaks which mark the 
menopause, the woman, eager to retain the parting proof of motherboorl, 
constrnes every sensation and every symptom as eviLlence of that state 
which she hopes or fears may exist. Nor are signs wanting to lend force to 
her conclusion. There are even objective signs which may impose upon 
others, as well as subjective signs which to her are often absolute. Under 
ordinary conditions we place little reliance upon subjective signs. Under 
no conditions are they more illusory than here. 'Ve may1 then, in the case 
of a woman of fifty or thereabouts disregard the Irregularity or suspension 
of menstruation and her assertions that she feels swelling of the breasts and 
the movements of the child, although she may honestly believe in them . 
Seeking for objective_ evidence, we find two signs which deserve attention. 
These are-1. The frequent enlargement of the abdomen. 2. The sensation 
on palpation of movements. The enlargement is commonly due to accumu
lation of fat in the omeutum and abdominal walls, and to distention of the 
intestines by air. It is usually not difficult to judge the situation. The 
woman lying on her back, the abdominal walls. relaxed by .flexing the 
thighs, percussion elicits rt'souance, somewhat muffled it may be, where the 
gravid uterus would yield nothing but dulness. Inspection usually rec
ognizes a flatter and flabbier abdomen, and the umbilicus is rarely effaced 
as in pregnancy. Palpation gives the doughy sensation of fat, and the 
hand, grasping up a mass of abdominal wall, may commonly be pressed 
down so as to fool the spinal column and the pelvic brim no uterus opposing. 
Should the abdominal muscles be rigid under reflex or voluntary action, 
Simpson's plan of g iving a little chloroform removes all opposition, and 
enables one to make a perfect exploration . Then there is the vaginal touch. 
The senile uterns of the menopause is characteristic; it is small, the vaginal 
portion is small and hard, less projecting in the vagina, and the os extern um 
is becoming smaller and rounder. Such a uterus is unfit for gestation . 
Should conception occur, as it sometimes does, the end is abortion. The 
evidence here is all negative. The breast signs are rarely so marked as to 
deceive. The woman is only big with fat and wind. 

The physician may have convinced himself, but the woman may still 
cling to the fon<l delusion, even for much longer than nine months. The 
obstinacy of the defosion sometimes assumes the character of insanity. 
Dr. Crichton Browne relates a remarkable example of a woman who not 
only could not be shaken in her belief that she was pregnant, but even 
went so far when her time was up as to fall into simulated labor, which 
evoked a sanguineous discharge, an example of the force of the imagination 
directed to a particu lar organ. 

A variety of pseudocyesis of which we have seen some striking examples 
is that which sometimes occurs in young women who either fear or hope 
they may be pregnant. 'Ve have seen cases where, without any motive to 
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deceive, recently mnrriell young women ha\·e been firmly convinced that 
they were pregnant. :\Ienstruation not 8eldom is suspended under the 
emolion.s and other. change? attending n:iarrie1l .life, although there be no 
concept10n. The w1~e rule mall ca~es ot doubt IS to !-!uspend definite judg
ment for a mouth, and to watch the development or sub:-;idence of the symp
tom~ su~gcstivt of gestation. Appeal to Time, the great solver of mysteries. 

(B) Fnm.om on. OTllF.H 1\lonnm E~LAHG1::i1E~T m' THE UTERcs.-If 
the uterus b_e quite smooth, regular iu :shape, and ri~ing above the symphy
sis, it may s11nulate the enlargement of gestation. But a fibroid is usually 
hard in texture; it docs not, except in rare instances, give the sensation of 
peristaltic movement, it is not elastic like the gravid uterus. A sound 
synchronous with the mother's pulse is sometimes heard in one or the other 
groin, but not always, and the fCctal heart never. Then the vaginal touch 
and the speculum give only negative answers to the questions of softening of 
the vaginal portion, the color and creamy discharge of' the vagina. And 
Time again will solve the doubt, by showing that the progress of the tumor 
differs from the steady evolution of the uterus under graviclity. 

Rcma11ent E'll[arycme11t ji·om, Subinvoltdfon of Past Gesfrtlion.-This may 
or may not be l\ttended by menstruation. The positive signs of gestation 
will be wanting. 

Enlargement from hamcdometra, as from occlusion of the \·agina. This 
condition may simulate gestation by the size of the uterus and its position. 
But other fo:lltnres diffhentiate the two states. In retention of the mernses 
from occlusion of the cervix uteri or vagina, menstruation bas never ap
J>eared by external flow; the obstruction will be recognized on examination; 
and· there is commonly evidence in the dirty complexion, febrility and 
wasting, of absorption uf altered blood-elements. 

Functional modifications of the uterus, as amenol'dura., often the first sign to 
suggest pregnancy. \Vhen not due to gestation, the small size of the uterus 
will declare the state of the case. 

Jlenotdwgia may exist with gestation and cause embarrassment. In the 
intervals of the flow, examination will reveal the positive signs of gestation. 

(C) ExTHAUTJmINE TUMOH8 give rise at tirues to doubt. Of these, 
ovarian tumors nre the mo:st frequent. They may have the following points 
in common with pregnancy: (1) size; (2) shape; l3) corresponding area of 
dulness; (4) n. sound in one groin simulating the uterine soutlle. They will 
differ in one or more of the following character::i: (1) The size will be likely 
not to correspond in equable rate of development-that is, a size like thnt of 
eight month::;' 1weg11ancy will have bee::n reached by an ovarian tumor in a 
shorter or in a longer time; (2) the shape will rarely be so uniform, irregula1 
lumps are commonly folt; (:))there is often fluctuation; (4) the souftte b: 
not ::;o likely to be heard; .)) the fletal heart will not be .hear~l, nor will the 
other positive signs of ge:station be found; (6) the patient, mstead of the 
"mask of ge:-;tation,'1 will probably exhibit the "facies uw1·iww.'' 

(D) 8:i1.\l.t. O\'AHL\N Tl')fOR:-i getting into the pelvis behind the uterus 
may cnu::;e difficulty. The feel of the vaginal portion of the uterus, h~r<l; 
its position, pushed forw~ud b~ the tumor; the absen~e of the proper sig~s 
of gestation; the sensation of a tense _bag-the ovarntu sac-m Do.uglas s 
pouch; and, if the conc~itions warrant It, the use of the sound by. wluch ~he 
size and relations of this organ may be accurately fixed, are pomts which 
will generally clear up the case. . . . . 

The obiservntions also apply to small dermo1d <'ysts. Occn~1onnlly it is 
desirable to explore tl~ese r~trouter~ne cysts by the nspirat?r-troca~. In 
this ca e, the exnmina.tmn of ·the fluid dr.a~rn, the co.llnpse of. the cyot, and 
the retreat of the uterus to its normal po:s1t1on, estt1bl1sh the diagnosis. 
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(E) lIEPATrc CY~T~, .\H:-.C'E." .. on BYDATID, or enlargement of Jiver from 
other causes, may be so large as to invade the entire abdomiual region, and 
under certain concurrent conditions may suggest the idea of pregnancy. 
The hydatid cyst yields free fluctuation and the characteristic" thrill." 

'F) REN.\J~ c..:YoTd may give rise to the same doubt. Both may almost 
be excluded as against gestation and ovarian tumors by this simple physical 
test. Hepatic and renal cysts develop from above downwards, whilst gesta
tion and ovarian tumors develop from below-i. e., from the pelvis upwards. 
Percussion and palpation, therefore, will rarely fail to show that in hepatic 
and renal cysts there is no line or area of resonance immediately below the 
rihs or in the epigastric region, except in renal cysts still so small as to give 
no resemblance to gestation ; and, on the other hand, an area of resonance 
will commonly be made out below the cyst, between it and the pelvis. And 
pelvic exploration will complete the diagnosis by showing that the cyst is 
not of pelvic origin. 

Ovarian tumors and gestation yield <lulness from the pelvis upwards, aud 
rarely fail to leave a resonant area between their upper margin and the 
epigastric region. 

(G) Ascrn:."' will sometimes have to be distinguished from gestation. To 
do this we may (1) examine heart, lungs, liver, and kidney to determine if 
there is any organic disease 1ikely to cause ascites. This course is the m<ire 
indicated because in any case of a gravida suffering, these organs should be 
carefully examined. (2) Inspection of the abdomen in dorsal decubitus will 
commonly show a flabbier, less prominent abdomen-it bulges at the flanks. 
(3) Palpation gives freer fluctuation than is found iu gestation. (4) Per
cussion declares a resonant area at the highest point, and this area is either 
circular, or its upper margin is concave, the concavity upwards; the reverse 
being the case in gestation and ovarian tumors, in which the area of dulness 
is convex upwards. (Hee Figs. 92, 93, 94.) Again, there is dulness in the 
flanks, and the area of resonance changes with the posture of the subject. 
Tapping by an aspirn.tor·necdle may be practised in doubtful cases. 

Enlargements of the spleen and omental tumors may at first be mistaken 
for gestation; but senrch for the characteristic signs of gestation ought to 
lead to a right conclusion. 

By careful exploration, conducted on the lines above indicated, the skilled 
observer will rarely fail to arrive at a correct diagnosis when the question 
lies in its simple form as of gestation or not gestation. 

But when the que$lion is complicated, when the case comes before us of 
uterine gestation plus one of the conditions stated, the difficulty is often 
great. \Ve shall seldom, perhaps, fail to make out one of two conditions 
p~esent, say gestation and ascites, or gestation and ovarian tumor, but there 
wtll be the probability of our coming to the erroneous conclusion that the 
condition detected is all, the complicating condition being O\'erlooked. The 
fact is, one condition will often assume predominance and mask the other 
condition. The concealed condition may nevertheless undergo dangerous 
development in it.self, or act injuriously upon the other condition. 

Th e complica.tion of uterine (!e$talion with 11terine fibl'oids is one of intense 
clinical interest. Here also ihe fibroid may hav0 been known before the 
gestation_ supervened. Then the developmeutal stimulus imparted to the 
uterus seizes upon the tumor as well. The eulargement is disproportionate 
to the date. The contour of the uterus will probably be irregular. The 
position in the abdomen will present a deviation from the normal. 

Uterine gestation complicated 11·ith omrian tumor. The uterus and the 
tumor both grow. Thus the enlargement of the abdomen is more rapid than 
from simple gestation. Distress is greater, often becoming urgent from the 
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crowding of the abdominal and thoracic viscera. The tension of the ab
<lominal walls is greater. The shape of the abdomen is different; it is wider 
acro:;a, and generally a deep fork or depression may be seen or felt at the 
upper part where the uterus and tumor diverge, and a sulcus or line of de
marcation may sometimes be felt, extending downwards. By palpation and 
auscultation we may make out the outline or the head of the fretus and hear 
its heart. The uterus will be pm:hed on one side by the tumor, so that the 
1Cetal heart will be hear1l nt a distance from the median line. The tumor on 
its side may yield characteristic fluctuation. By vagina it may not be pos-

o,·1. Tumor. 1 .. Li1·er. 

sible to make out ballottement, from the uterus being push.eel up out of the 
pelvis. But the speculum will, if the fcctus be alive, exhibit the color and 
discharge characteristic of gegtatiou. 

E11ey.~ted prritoneal dropsy or abscess may present features similar to those 
of ovarian cysts. The diagnosis of extrauterine gestation complicating 
uterine gestation may be extremely difficult. Perhaps the extrautcrine may 
have bee11 known before the uterine gestntioa supervened. In such an eveat 
the problem is easy. But a woman may present herself for the first time 
the subject of the complication. The following rule applies usefully here, 
nnd in 'many cognate cases. First, examine in the usual way to establish 
the existence or absence of ge!::'tation. If gestation exist, it ought to be made 
out by iL" positive signs. And we shail generally be ahle to eslimate ap
proximately the date of the gestation. This point e~tabli~hed, we then con
sider how far the enlargement nod other features ob1'ierved are accounted for 
by the gestation. The excess of size and a~n?rm~1J features must be ussig?ed 
to another cause, and if by n proce:;:s of el11111nn.t100 wc can exclude ovarian, 
hepatic, renal, and uterine tumors, we appr.oach a solution, which, if not 

~~=01~:!et1:~·1~J~s~11!r~ed~1~~~il1~i~~~:~~ud.itre~e~1\i1!t:~~~~ec~~:sf~;e~a~~~; !~1~d~ 
pnrtly fluid ; ovarian tumors from abdominal gestations. Practically this 
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indecision is the le!-:::i important because ou1· action would, in either case, 
probably be the same-namely, to operate upon the tumor. 

Ge8frtli<Ht ia so111di1111.i complicated with a.-;cites. This nrn.y happen either 
from preCxisting ascites, the result of Bright's disea;;e, or i~ connection with 

albuminuria ari;.;ing during the ge~tation. 
"re have seen cafl.es of ascites combined 
with fibroid enlargement of the uterus 
very hard to distinguish from the uterus 
enlarged by pregnancy. And we have 
seen the ~ravid uterus of four, five, and 
six months, so floating in ascilic fluid 
that the usual exploratory means of search 
for gestation were buJHed. We could get 
a ballottement of the uterus itself in the 
fluid, like that which we sometimes get 
when an ovarian tumor is complicated 
with ascites. Here the history may lend 
important help. The presence of albu~ 
men in the urine, together with a rational 
history of gestation supported by some of 
the usual signs, will justify a diagnosis. 

F11;. ~! I 

(~ \ r I 
In any of the foregoing questions, the 

history, if it come to us ::is the record of 
observations made by competent persons, 

,.:~~~:·.:;::~_\;: 1~~ T~-'.:-~·;; 1\'.~~~1:;·~:~,\;; ~a~i~fn~h::~~a~ti;ep:r~f[\~ ~~c;~Tc~e ~~~ 
1•rn1:o:oron11HXTnwn.noT111;co:-.c.H·c line of inquiry; unfortunately sometimes 
1.1:-.c o•··'"m:. ... {Uo11 r.1n lhn,c,~) a misleading clew. Hi5tory,rightly called 

a lying ja<le, then must not be trusted 
alone. It must not. be allowed to bias our interpretation of the objective 
evidence, which, after all, is the only solid foundation for a verdict. 

Gestation may be attended by a distended bladder. Tbis will be discussed 
in connection with retroversion of the gravid uterus. 

The diagnosis of gestation continued ajlel' the death of the entbryo or fretus 
is often difficult. The active signs of gestatioll have subsided-that is, the 
deep color due to -vascular fulness, and the auscultation signs are lost, the 
breasts fall; the uterus ceases to grow; ballottement is frequently lost from 
disappearance of liquor amnii. This subject will be again treated of under 
".t\.bo1tion ." 

The Duration of Gestation. 

This is still, and will probably long continue to be, n vexed question. 
That doubt should still exist upon such an integral event in human life, one 
that. has always arrested vulgar and scientific interest, is enough to show 
how difficult is the problem. And not only this: it raises the strongest pre~ 
sumption that the duration of gestation in woman is n variable period. 
Still there must be limits; and these we must endeavor to determine as 
nearly ns possible. 

Harvey, the Immortal, thus expresses his opinion: 11 Unquestionably the 
ordinary term of utero-gestation is that which we believe was kept in the 
womb of his mother by our Saviour Christ, of men the most perfect; count
ing, namely, from the festival of the Annunciation, in the month of :March, 
to the day of the blessed Nativity, which we celebrate in December." This 
is a period of 275 days. 11 Prudent matrons, calculating after this rule, as 
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long ns they note the clay of the month in which the catnmenia usually ap· 
pear, are rarely out <Jf their reckoning; but after ten lunar months ·have 
elnp~ed, foll into la~01·, and reap the fruit of' their womb the very duy on 
winch the catamen1a would have appeared had impregnation not taken 
place.'' 
. The Jewish law nnd experience supply the most authentic general expe

rience. The H.ev. Isaac Samuel gave us in 1870 the followin,.,. statement: 
"-The Talmud fixes the maximum period of pregnancy at 271°days, and as 
e~tendi_ug sumetimes to 27~ o~ :?73 days.'' Robert Barnes, afo:'r large expe· 
nence, 1s nbl~ to say that Jewish women are more correct in their reckoning 
than those of other races, and that it corresponds closely with the period 
ns.5igned by the Talmud . 

In France 270 days is held to be the usual duration of gestation . The 
~a1_>oleonic code admits legitimacy of a ch ild born 300 days after cohnb· 
1tat1on. 

In Norway Faye and Vogt give 270 days as the mean, estimnted from 
presumed fruitful intercourse in 6:3 cases. 

Raciborski, in five cases of presumed single coitus, records labor as taking 
place in 268 and 275 <lays. :Montgomery, in seven cases, cites longer period!-;, 
from 200 to ~Wl. But these, Rimpson says, were selected as proof' of the 
prolvngation of pregnancy. They are so much at variance with facts more 
rigidly controlled that they may safely be set aside. Reid ("Lancet," lo50) 
studied this question with great care. He notices twenty·five cai'es; labor 
came on at from 265 to 280 days, with the exception of one at 287 and one 
at 2H3 days. 

Veit.1 tabulated a mass of observations in regard to the interval between 
the encl of menstruation and parturition. The average interval was 278 .. ) 
days. 

l!ohP says that in young healthy women pregnant for the first time1 labor 
sets in only a few days, two or three, before the 280th day, or exactly on 
that da.y, rn.rely earlier. 

The solution has been sought in the history of pregnancies ensuing upon ct 
single coitus. If a considerable number of well-authenticated cases of preg· 
nancy so started and encliug in the birth of a live mature child could be 
collected, we should approach nearer to a solution than hy any other evi· 
dence. Ea!:ly as this is in eows and mares, difficulties innuwcrable surround 
the attempt to arrive at trustworthy facts in the case of wnmeu. The fact~ 
cited are fow in number, and mostly open to question . Collections may be 
found in Montgomery, Ahlfold, Faye, Clay. ~ome have been cited. But if 
all were summed up, the total would still be too small to be of material value, 
on account of the many fallacies which beset them . rrheyl however, sup· 
purt the evidence derived from other sources helping to fix the norm:tl term 
of gestatio11 at from 270 "to 275 days. 

The history of' p1·eynancies pref(umedly dating f1·01n the first coif11s, as after 
marria~e, is freer from some of the fallacies which beset that from an 
n:1sumc<l single coitus. The day of marriage, and hence of the first coitus, 
is commonly fixed during the fi~st week after a menstrual cp~ch, and is u~· 
cloubte<lly in ma~1y ca~es n. frmtful one. A careful ?olle.ctton ~f cases m 
which menstruation did not reappear after the penocl 11nmecha.tely pre
ceding marrin,.,.e would furnish valuable e\·idcnce. In the few cases ob~erved 
by Hobert Ba~nes the bi1:th of a mature child followed nt 270 to 275 days, 
again confirming the te:5t1mony .from other sources. . 

Iu recording such cases especial care must be taken to note that the child 

1 Brit. and }'or. )fc:>d.-Chir. He\·. 1 18.J4. 
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is born mature, and that an ordinary menstrual epoch occurred immediately 
before the marriage. It sometimes happens that a mature child is born at 
seven or even six months after marriage. But subsequent chil~ren by the 
same parents take the usual time of nine mouths to attain maturity. 

One cn!'le is worth relating from its probable precision. A lady who had 
been married several years without issue, the cause beiug a contracted os 
uteri exteruum, was operate<l upon by Robert Barnes on December 1. 
:;\Iarital intercourse for the first time after the operation took place soon 
after the succeeding menstruation-i. e., on December 15. The catamenia 
appeared very slightly on January 6. i:ihe was delivered of a healthy 
mature boy on October 3-that is. after 270 days' gestation. 

It has been supposed that a new departure from which to calcu late preg
nancy may be found in the sensation of the 'fnoveme11t.1J of lhefcelus-qtdckening 
-and that this event may serve to control the calculation based upon the 
last menstrual epoch. It is too fallacious to be trusted. 1. 'l'he sensations 
are illusory. Some women believe or declare they feel the child when there 
is no child . This subjective sign is the most fondly cherished by women 
who are past bearing. 2. Some pregnant women never experience it.. 3. The 
date when the first sensation is perceived varies greatly. Ahlfeld found that 
in forty-three cases it ranged from 108 to 134 days, and in others to 159 
days after the last menstruation. Veit gives one case at 79 days, and the 
a\'erage about 132 days. 

Argument drawn from tmusual dei•elopment of child is of little value. 
Bigger children than any produced after alleged protracte<l gestation have 
been born within the ordinary limits. Robert Barnes has kuowu one child 
born at ord inary term to weigh eighteen pounds. Aud children supposed 
to be born after protracted gestation have been below the average weight. 

Charles Clay contended that the duration is ?·egulaled by the ages of the 
parrnts, and deduces that the longer gestations are observed in the older 
women. This agrees with observations on cows. 

The observations of Faye, Hecker, and Ahlfeld do not correspond as to the 
relative dumtion of gestation in primiparre and in pluripcwre. Observations 
made in hospitals are open to fallacy. 'Vhere frequent exarninations are 
made, and other hospital influences act, premature labors are easily pro
voked. 

Is there a special iiidividual ge.slation period.' This is not improbable. If 
there be a special menstrual type, there may also be a correlated gestation 
type. A woman who menstmates every thirty days may be supposed to 
carry longer than one who menstruates every twenty·eight c!ays. Thus we 
may have a gestation consistent with the most widely received theory lasting 
300 days. Is this in accordance with experience~ It is certainly not uni
\·er:sally true. 'Vomen1 howsoever long the intervals of their menstruation, 
still calculate correctly the day of labor at 270-28() <lays from the last men
struation. 

Dewee:s, Hamilton, and TI:etzius (see Simpson) record instances of apparent 
protraction recurring in the same woman, and as au hereditary peculiarity 
in a mother and two daughters. 

The strongest cnse ohserved by Robert Barnes was that of the wife of a 
physician, who wa~ confidently believed by her husband, who dated from a 
last menstruation and checked the calculation by the quickening, to have 
carried her child on two occasions a mouth beyond the ordinary time. The 
children, of excessive size, weighing ten and twelve pounds, were lost in 
labor. Hobert ]3arnes was consulted when she was thought to have com
pleted nine months in the second pregnancy, with a view to bringing on 
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labor and getting a li\•e child. He attended her in labor a month afterwards. 
The husband was of mature age, the wife approaching the climacteric. 

The argument of' analogy has been appealed to. What is the teaching 
derh·cd from the obseri:ation of other mammalia.1 The mare and cow, domestic 
animals whose whole life is under obserrntion and control, seem to offer 
especial facilities for giving precise dates. The experiments of Te~sier, Lord 
Spencer, and Krahmer are constantly cited . They are full of intere:::;t, 

The gestation period of cows approaches most nearly to that of' women. 
It averages 285 days from coitus. The instances in which 301 days were 
exceeded were extremely rare. It appeared that bull-calves were carried a 
little longer than heifers; and when an aged bull covered, the period was 
longer. It was also found that the youngest cows went the shortest time. 
These observations are supported by records of 6·H cows(" Buffalo Med. 
Journ."). Of these, GO calved between 260 and 270 days, and these were all 
heifers on their first calf. 

Too much importance has been assigned to this argument. Granted that 
the duration of gestat ion in cows is variable, and even protracted in some 
cases, it would not settle the question as concerns woman. 

Latitmw111 or thr lying in wait of the ovum and spermatozoa Joi· each other, 
has an important bearing on the question. This hypothesis postulates that 
coitus or insemination may take place some days before the spermatozoa 
meet the ovum to fecundate it; or that the ovum may be kept in the tube 
some time waiting for the spermatozoa. That the spermatozoa can retain 
their vitality for some time out of the body is proved by the experiments of 
Spallanzani1 who impregnated frogs, and John Hunter and others, who im· 
pregnated mammnlia by artificial injection of sperm. Stored in the congenial 
soil of the female genital passages, it is established that the spermatozoa 
preserve their movements for several days; Valentin says for a week or 
more. Ilaighton 1s experime11ts on rabbits showed that the conjunction of 
the ova and semen did not take place under two days. De U:raaf1 Cruik
shank, Baumarez, Bischoff, believed that vivification of the ovum does 
not take place immediately on coition, but after an uncertain interval. 
Bischoff says it can scarcely be doubted that the time occupied by the 
transit of the ovum and the preparatory changes in the mucous membrane 
differs greatly in individuals, and hence, entail a longer or shorter duration 
of pregnancy. Bischoff, Prevost, and Dumas have seen the movements in 
the sperm in the Fallopian tubes of the bitch and rabbit seven or eight days 
af'tel' copulation. Percy, of New York, says that he collected live sperma· 
tozoa. from the neck of' the uterus of a woman eight days after the last coitus. 

'rhe e\·idence of latitancy of' the ovum is not so prech:e. The ovum prob
ably soon perishes if not focundated. ~ischofi' favors th.e idea that impreg
nation takes place on the ovary, and thmks that, unle~s 1t take place before 
the ovum has made much way in the tube, its capacity for impregnation is 
Jost. Coste thought impregnation tak~s place in the ovary. . . 

Allowing six or seven days for latnancy-and there 1s little 01· no evi
dence to show that a. longer time may be granted-it will account for gesta
tion being protracted ~o 285 or 28? clays. This confirms the Jaw as to the 
definitenefs of the perwd of gestation. 

UohJI especially insists upon ~he u~1i-co~ncicle1~ce of the tim~ of c?itus 
with that of fructification as a d1sturbmg factor m the calculat1ou of the 
gestation period. . , . . . 

Dr. Duncan/ pursuiug tills lheme f185-!), has much insisted upon the dis-

1 Gcburt~lrnlfe, Cr!"te .Au!'=gabe, lSS!"i. 
i On Fl'cundity 1 Fertility, nnd ~terilit)·, 18il. 
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tinclion between insemination and gestation, contending thnt gestation proper 
can only date from the moment of fertilization of the ovum, and not from 
the coitus. Joulin1 al::)o insists upon this distinction. 

This argument has beeil pursued in another form by 1-ltadfeldt (1875), 
Kundrat and En(!eimann, 'Villiams, Schroeder. 

Stadfeldt calclllates-1. From the last menstrual period in twenty-six 
cases; this gave a mean of 280 days, the shortest being 2-14 clays, the longest 
30-1 cla,·s, and therefore a range of sixty days. 2. In twenty-four cases he 
tried tO fix the epoch of the first suppression. The mean calculated from 
this day was 254- days; the shortest, 240 days; the longest, 273 days i range, 
;)3 clays. If one admits that fecundation took place eight or ten days before 
the first menstrual suppression, the mean duration of the gestation from the 
physiological point of view could, according to Staclfoldt, vary only from 
260 to 26~ dnys . 

. J. 'Vil!iams,2 from lG cases, concluJes that the rupture of the follicle and 
escape of the ovule take place·before the appearance of the corresponding 
menstrual flow. It is contended that the processes which might fix the ovule 
of this period in the uterus have passed, and that, therefore, the ovule which 
bring:; the gestation belongs to the next ovulation, which is not attended hy 
hemorrhage. \Villiams, then, not content with one week's latitancy of the 
sperm, postulates one to three weeks-that is, insemination takes place one 
to three weeks after a menstrual period; that the sperm is stored up in the 
infun<libulum of the tube, waiting for the ovule, soon after its extrusion
that is, just before the next menstruation. This hypothesis, again, would 
reduce the term of gesttttion proper by from one to three weeks . 

.Against this there is the strongest presumptive evidence that conception 
may take place during menstruation; that the most commonly successful 
intercourse takes place within a week after the cessation of menstruation
that i~, at the time sanctioned by Jewish custom, "after the bath i" and that 
-and upon this point Robert Barnes speaks from frequent observation
when the next period is due, and when the time is only just past, all the ob
jecti\•e signs of early pregnancy are characteristically developed, which 
means that concerLion took place two or three weeks before the suspended 
menstrual epoch. It is also highly probable that there is no strictly fixed 
ti me for the escape of a ripe ovum. 

AfLer all 1 it must be seen that howsoever just may be the distinction be
tween insemination and conception from a purely physiological point of 
view, it gives litLle or no help iu the solution of the social, medical, and legal 
problems connected with pregnancy. Of what avail, for example, is it to 
a husband, a physician, or a lawyer to be assured that a woman delivered 
of a mature living child had only been 250 days in true gestation, when 
stubborn facts testify that she had cohabited a month earlier? 

AgRin, is f;cience prepared to advise La.w to accept as legitimate a child 
born, 8ay_ 300 days after legitimate intercourse, on the grnund that legitimate 
semen might have been sown 300 days or more before the birth? If such a 
doctrine be accepted, Science must resign her authority, and questions of 
chastity must be decided by detectives and ladies' maids. 

Admitting that there may be a marked interval between insemination and 
conception, this interval is not known; it is probably variable. The rational 
way, then, is to merge this unknown quantity in the gestation-period, re
garding it at most as a preliminary stage of the gestation . 
Amon~st those wl~o admit protracle~l gestation are J. Y. Simpson, who 

relates four cases oi apparent protractrnn to 336, 332, 329, and 324 days; 

1'l'ruitdd'Accouchemcnt,18(j7 2 Philo,;ophicnl Transnction~ 1 1875. 
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Atlee, who gives two cases in which the subjects went through the entire 
calendar, or 363 <lay~; and :\Ierriman, whose longest case was 309 days. 

Duncan conclu<l(:s "that while absolute proof of the prolongation of real 
pregnancy beyond its ui:ual limits is sti11 deficient, yet there is evidence to 
establish the probability that it may be protracted beyond such limits to the 
extent of three or four weeks1 or even Jonger.n ' 

~lorcau gives a case in which he believed a lady went 328 days. The 
ohserration was controlled hy movements of the fretus and attempt. at labor 
a month before de la very. 

On the other hand, ·Gooch, Ch. Clarke, nod David Davis did not believe 
in protracted gestation. ~toltz says labor cannot be protracted beyond 
fif'leen days, taking 270 or 280 days as the normal term. Ile says the 
F rench law, which allows 300 days, is extremely liberal. Depaul is of the 
like opinion. 

Kleinwii.chter 1 says the duration of pregnancy is 280 clays, and that there 
is no protractt!d gestation. In a trial before Cockburn, C. J., in which 
Tyler timith and Robert Barnes gave evidence, Tyler Hmith distinctly denied 
protracted gestation. 

There ore several sources of fallacy that may disturb calculation. (1) 
W'e can rarely fix the date of the fruitful coitus. (2) Rir James r.irnpson 
recalls the fact that the caduca is not at first a closed sac; the tubes open 
into it

1 
as well as the os uteri intern um. Hence it is not impossible that the 

o\'Ule of' a first conception may be disorganized without the caduca being 
broken up

1 
whilst a second ovule may come into aucl be grafted upon the 

caduca already formed. Then a catn.meuial period might pass without flow, 
aml an excess of three or four weeks in the calculation would be made. (3) 
ilienstruation may be suspended from other causes a month or two before 
conception. Some women do not menstruate from one pregnancy to another. 
"Tomen continuing to suckle may have one menstrual show, then suppres
sion, and may wrongly assign this to pregnancy. (4) Stoltz contends that 
fecuudation may take place a lit.tie before a menstruation is due, and !-l.up
press it. It~ then 1 we count the gestation as beginning immediately after the 
last menstruation, we count fourteen to twenty-one days too many. Thus, 
a gestation really of 273 clays may appear to be of 293 clays or more. Robert 
Barnes has reason to suspect that this often happens. Having diligently 
compared, when in charge of a lying-in hospital, elates of expected and ot 
actual labor, he found that in a brge proportion the women came in at 
periods ranging from a week to three weeks after expectation. (5) Labor 
may he protracted several clays. Thus it may be fail'ly or apparently otarted 
a week before it is completed. And the gestation would be protracted hy 
this week. 

J. Y. Simpson suggests thnt the state of health and activity of the uterus 
may sometimes lead to the postponement of labor. 

ilohl says that no fixed periocl of' gestation can be determined, because 
(1) the ripening of the ovum in the ovary does .not take au equal time i.n nil 
women ; (2) the ripe ovum does not always q~1t the ovary at a fix.eel tune; 
(3) the coitus is not a] ways effected at the tun.e whe~ the ovum lies ready 
for fortilization

1 
which may be shortly before or 1mi_nediately after menstrua

tion · ( 4) the spermatozoa may meet the ovum Ill the uterus, or tube, or 
upo1; the ov~uy, and t..his will make a difference in time; (5) all children do 
not mature Ill equal tunes. 

We may saf'ely conclude t~at Natu~e's _Jaw, w;1ich pr~vai l s in all .other 
things, prevails here; that tins Jaw, which m all other thmgs works with so 

J GrundrissderGcburtshUlfe, 'Vien, 1877. 
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great uniformity, works with uniformity here; that evidence drawn from 
every variety of source establishes as the law of gestation a duration of 
from 270 to 280 days; and therefore that any wide departure from this limit 
must be looked upon as at variance with Nature's law, and not to be accepted 
without rigorous proof. In this question of the durati~n of pregna!lcy it is 
surely wiser to treat an alleged case of protracted gestation as deceptive than 
to believe that Nature's law has been suspended for the occasion. We shall 
do well to remember that in cases of alleged protracted gestation which are 
made the subjects of forensic discussion, strong motives exist for making out 
the particular case. 

The contest lies between Science based upon the rigorous compulsion and 
comparison of innumerable facts, and Assumption resting upon a few facts, 
often tainted, the reality of which is rarely if ever clearly established. 
Science on the one hand represents general law, Assumption on the other 
hand l'ests upon doubtful exceptions. 

'Ve may state the following propositions as approximately true: 
1. A well-developed child will have been carried at least 260 days from 

the fruitful coitus. And the appearance of a well-developed child even at 
the 260th day is exceptional, and justifies doubt as to the accuracy of the 
date of coitus. 

2. The most common time observed for the delivery of a we11-developed 
child is from 270 to 275 days from the fruitful coitus. 

3. A not uncommon time observed for the delivery of a well-developed 
child is from 275 to 280 days from the fruitful coitus. 

4. Cases of children apparently carried more than 280 days are exceptional, 
and every day exceeding 285 renders the accuracy of the computation more 
aud more doubtful. 

5. Cases of children alleged to have been carried more than 290 days must 
be regarded as apocryphal until verified by absolutely unimpeachable evi
dence. 

It is difficult to fix the ultimmn tempus pm·iendi. It is more difficult still 
to fix the limit of audacity prompted by cupidiLy. The function of:-icience 
and of Law is to take care that the duration of pregnancy shall not be 
extended to suit the ends of interested audacity. 

The precliction of the clay of labo1· is a point of interest in every pregnancy. 
The physician is continually called upon to give a definite answer to it. The 
experience of mankind has led to fairly approximate calculations. 

1. Where a single coitus is admitted, count '.270 to 275 days. The latter 
date will rarely be exceeded. 

2. In the ordinary social relations, reckoning is made from the beginning 
or the cessation of the last menstrual epoch. The mo:"-t usual plan is to 
count from the last day of the period. Count 275 days on the calendar 
from this date, and labor may be expected within a range of a week earlier 
or later. 

Tyler Smith contrived an ingenious dial, which he called a 11 Periodoscope," 
to assist in these calculations. It is based on the theory that 280 days is the 
normal duration of' gestation 1 and that the menstrual or ovulation nisus 
determines the expulsive action of the uterus. llis periodoscope thus indi
cates the most probable epochs for abortion and prema.ture labor. 

8chultze also constmcted u. dial for calculatiug the day of labor. It is 
copied in several recent text·books. It is not reproduced here, because the 
method of' counting the days on the calendar is not less simple and accurate. 
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The Limits of the Capacity for Reproduction in Woman. 

The earliel$t age is announced by the appearance of menstruation. It is 
not common for English girls to become mothers earlier than at sixteen or 
seventeen yeara. This does not exclude the po:"sibility at an earlier epoch. 
~oci!d Jaws to a great extent account for the ra~ity of \'cry early maternity 
Ill England. Roberton recorded the case of a girl who became pregnant in 
her eleventh year. \Vben in labor she had convulsions, but was delivered 
without difficulty of' a full-grown stillborn child. Smith, of Coventry, 
relates a case of delivery at term of a living child at twelve years seven 
months. Dr. \Vi Ison, of Glasgow, records a case of delivery at thirteen years 
six months. Henry Dodd, of Billington, York, in "L:wcet,'' 1881, records 
the following: On August 8, 1871, he attended a woman when she was 
delivered of a female C'bild. This child meustruate<l more or lei;::; regularly 
from the age of twelve months until June 2:2, 1880, when, on her mother's 
swtemeut, she became pregnant. She was delivered by l\Ir. Dod<l, after nn 
easy labor, of a live child weighing seven pounds, on l\Iarch 17, 181:$1,just 
1-17 clays before she had reached the age of ten years. The girl had free 
hirsute growth on the pubes and in the axillre; the breasts became gorged 
with milk. l\Ir. D0dcl has given us authentic proofs of the facts of this 
case. 

Dr. Paris says, in his" :Medical Jurisprudence," that in 181G and during 
the French Revolution girls were admitted to the )faternitl! a.t thirteen, and 
some even at eleven years of age. 

In Oriental races, maternity at twelve years of age is not at all uncom
mon. In Persia, for example, girls marry at eleven or twelve, and soon 
become mothers. 

'11/te lctte/jt age of gestation has been a subject of keen contention. We may 
adopt the statement of Fordyce Barker.1 He met with the case of a lady 
born l\Iay 5, 1801, who was delivered May 6, 1852, and again in July, 1853. 
He cites two other instances of women over fifty having become mothers. 
Ile says: "After the most careful and laborious research I can find but one 
authentic case, based on the evidence of a respectable medical man, who 
carefully ill\•estigated the documentary proof, where a woman who had 
reached the age of fifty-five years has given birth ton. child. This case is 
recorded by Dr. Davies, of Hertford, England.2 I feel warranted in stating 
the proposition that the laws of physiology, the experience of mankind, and 
the decisions of courts of Jaw, justi(y a medical man in declaring that a 
woman over fifty-five years of age is past the period of childbearing." 

A correlated question is: "rhether a woman may conceive some months 
after the cessation of the catamenia 1 If it can be establhshed that a woman 
who had been regular throughout had ceased to meustruate at the usual 
climacteric age, say forty-eight, the pre::;umption is very strong that she is 
no longer capable of conceiving. 

The phys~cian is occasionally c~nsulted as t? the probaJ:>ility_o~ preg??ucy 
in women of a certain age, marriage depending upon his opm1on. Ihere 
are siO"ns which ai<l in arriving at a. decision. Putting aside all subjective 
signs, he examines the sexual organs. If the ?:casts have ?ecome shru_nken, 
if' the vagina is getting te_nse ~ml ~ontrt;~ted, if th~ uterus 1_s sm.aller, lighter 
than in the staO'e of active funct10n, if the vag1nnl portion 1s shortened, 
nearly Hush with the vaginal roof, the os exteruum a small round hole, and 
the color of the mucous membrane yellowish pale, we may conclude that 

1 Philadclphi11 ~.I<>clicnl Time~, 1874. 2 Lond<•n ~[cdicnl Clt1zrtte, vol. 30. 
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the organs are in process of senile alrophy, and that preg11ancy is, if not 
impossible, in the highest degree improbable. 

The la.test age is not to be decided by the subjective phenomenon of scX;ual 
passion. In many women this passion survives the capacity for concept1on . 
And many women who bear children never experience it. 

The premature and protracted occurrence of menstruation have been 
respectively relied upon as evidence of capacity fo~ reproduction . But it is 
necessary to avoid the error, now less frequent, rndeed, than formerly, of 
confounding hemorrhages more or less periodical with true menstruatio!l· 
The older books on forensic medicine teem with cases of menstruation m 
children and old women. These are to be regar<le<l ns almost invariably 
cases of hemorrhage from local or general disease. Hemorrhagic discharge 
continuing or appearing after the age of fifty is an indication for local 
examination. 

TIIE CAHE OF THE GHAVIDA. 

The Hygiene of the Pregnant Woman. 

To keep the process of gestation in its due physiological course, is a duty 
of the highest importance. Upon the fulfilment of this object depend not 
alone the present well-being of the woman during her ge."tation, and the 
safety of the fretus, but also her riding safe through the perils of puerpery. 

A healthy woman when preJ!nant has but few rules to observe. They 
may he stated as follows: (1) To keep the secretions in order; (2 ) to take 
regular exercise, in the open air when pos:-3ible; (3) to avoid Jn.le hours; ( 4) 
carefully to avoid heated an<l foul atmosphere, as in badly \•entilated houses 
or public buildings i (5) to take care that her habitation be clean as regards 
drainage and sewerage; (6) to be careful in diet, avoiding indigestible food 
and excess in stimulnnts; (7 ) to dress warmly, avoiding all tight lacing, and 
other tricks for 11 preserving the figure" at the cost of free play for the 
]uugs, heart, and abdominal viscera. This condemnation extends to corsets 
which compress the breasts and nipples. Those women in whom the abdomi
nal walls are lax may with advantage wear a well-devised belt so made as to 
support the abdomen anll uterus from below. 

This great principle should be borne steadily in mind, that, since the safe 
passage through the trials of puerpery depends mainly upon the effective 
working of the excretory system, all rational means, as exercise, baths, and 
other factors of health, for developing the functional capacity of the glandu
lar system should be pursued. 

During the first three months whilst the uterus is lodged in the pelvis, 
violent exertion should be avoided with special care. Retention of urine 
should be guarded against, and if frequent dribbling or dysuria occur, 
examination should be instituted . 

It is desirable-although sometimes not within the power of the physician 
to carry out-(1) to examine the urine for albumen and sugar at frequent 
intervals, say once a week during the latter four mouths of gestation ; (2) 
during the first three months to ascertain if the uterus is in <lue relation to 
the pelvic axis. This rule is imperative in the case of women known to 
have been subject to prolapsus and retroversiou when not pregnant. (3) 
Opportunity should be taken to ascertain if the pelvis and soft parts be well 
formed and adapted for healthy labor. ( 4) In the last montb it is especially 
desirable to ascertain if the position of the fcetus be normn.l, in order to 
rectify it before labor supervenes. 



CHAPTER IX. 

Trn.: principal forms of abnormal gestation may be classified as follows: 
A . Ectopic or extrauterine gestations. 
B. Gestation in one horn of a two·horned uterus or other imperfectly 

· developed uterus. 
C. Uterine gestation complicated with tumors, uterine or e.xtrauterine, Ol' 

other abnurrual conditions. 
D. Superfcetation . 
A. Ectopic or Extrauterine Gestations.--we first adootecl1 the term 

"ectopic" as more accurate than the old term "extrauterine:" Some gesta
tions, as those taking place in the lower segment and in the cervical canal 
of the uterus, and in the wall of the uterus, are abnormal and ectopic. but 
not strictly extrauterine. 

The ovum may be arrested and fecundated at any point along its transit 
to the uterus. Thus we may have (1) ovarian, tubal, tuba-ovarian, abdomi
nal, mural or interstitial gestation ; (2) it may reach its normal nidus, the 
body of the uterus, constituting normal gestation; or (3) it ruay pass through 
the body of the uterus proper and be grafted upon the lower segment of the 
uterine cavity, constituting subectopic gestation-this is the condition that 
obtains in placenta prrevia; or (4 ) it may even drop into the cervical canal 
and be developed there-this is strictly an ectopic gestation; and (5) a fifth 
variety consists in the development of the ovum in one horn of a two-horned 
uterus. 

Extrauterine gestation is seen in the Jower animals. Specimens are pre
served in University College and in other museums. 

1. Beginning with the seat of genesis of the ovum, we fo·st have to consider 
OVARrAN GES'.rATION. The ovum failing to e3cape from the ovary is fecun 
dated in loco, and the postulate is that there it is developed. The possibility 
of fecuudation in or on the ovary can hardly be disputed, but the develop
ment in the ovary has been formally contested by Velpeau, Arthur Farre, 
and more lately by A. 'Villigk, who has minutely examined severa.l alleged 
examples, and failed to find embryo or membranes in the ovary. On the 
other hand, Duverney, Goupil, P. U. Walter, Hecker, and Puech relate 
cases which it is difficult to reject. It is convenient to merge the history of 
ovarian gestation in that of the other forms. 

2. TUBAL GESTATION.-The ovum ma.y be arrested in any part of the 
Fallopian tube .. A co.m~on part .is the outer ~hircl,, whi~h presents ~ore 
dilatation· sometimes 1t 1s arrested m the grasp of the fimbrire, and sometimes 
near 01· in 'the osliU1n 'l.lterin:wn. When the arrest is within the fimbrire the 
case is nearly akin to ~r may m~rge into. the tubo-ovar~an v~riety; when 
the arrest is near tu or m the ost1um utennum the case is akm to or may 
merge into the mural or interstitial variety. The simple tubal gestation is 

pe¥11~~~d~18~8~f5~~1~e~t~f0 ih!to~~e1~en~~et~~fl::~~~:.~a~~11~~ts~~~~ of the tube 
(Hecker); obstruction of the ostium uterinum by polypi, or fibrous tumors 

1 DiseasesofWomen,1878. 
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in the uterus !specimen in University College ~[useum); hard '\:ork has 
been frequently observed in this connection (Robert Barnes); twms have 
been observed many times, the two ova may obstruct each other (Robert 
Barnes). A remarkable fact has been frequently observed, namely, that 
the gestation takes place in the tube opposite to the ovary in \\ hich the 
corpus luteum is found. How is the passage of the ovum, say from the 
right ovar): to the left tube, to be explained.~ There _are ~wo theori_es: 
a. That ius1stecl upon by Oldham, the extrautenne fra11smtgratwn, by which 

Fw. 9.i, 

1t is supposed that the civum dropped from the right ovary, evading the grip 
of the right nwr,..;11s diaboli, falls into the abdominal cavity, and is carried 
over by the movements of the intestines to the left tuhe, by which it is 
seized. The possibility of' this migration seems prove<l by cases narrated 
by Rokitansky, Luschka, f:fohultz, and others in which the tube, correspond
ing to the ovary which yielded the ovum, was impervious. But the ovum 
frequently wanders to the opposite tube where both tubes are quite normal. 
Mr. Stirling, of the Edinburgh University, informed Hobert Barnes (1875) 
thn.t in eight out of twenty sheep the ovum was found in the opposite horn 
of the corpus lutcum. 

b. There is the hypothesis of infrauterine transmigration. Tyler Smith 
started the i<lea that the ovum received in its associated tube might travel 
along it, enter the uterus, cross over to the opposite ostium uterinum, and 
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thus get into the opposite tube and be developed there. That the ovum 
may waucler in the uterine cavity is JH'?ved by cases of placenta prrevia

1 

and fluids may pass from the uterine cavity into the tubes. Klob, however, 
denies the possibility of intrauterine transmigration. 

The injhtence of e.rtrattlerine gestation upon the uleru~ is remarkable. The 
uterine mucous membrane is developed into decidua. The nest is prepared, 
but the ovum does not come to occupy it. This decidual development is, as 
Velpeau pointed out, proportionate to the proximity of the gestation-sac. 
It is most marked in mural and tubal gestations; less AO, or perhaps absent, 
in abdominal gestations. l\Iost museums show examples. The figure (95), 
from a specimen in St. Thomas's Museum, illustrates this and other features. 

The relations of the ovum to the mucous membrane of the tube differ in 
import~nt points from those observed in uterine gestation. Oldham, Kiwisch, 
and Virchow showed tbat the tubal mucous membrane does not develop a 
true decidua. It is deficient in the utricular glands which the uterine mem
brane possesses. The chorion-villi are implanted directly upon the mucous 
membrane. Poppel says that, even if a decidua vera be formed, there is no 
serotina. Hennig says the placenta is developed on a different plan from 
that of the normal uterine placenta; it is developed according to the plan 
which governs the normal gestation in rabbits, cats, and dogs. This slender 
attachment may serve to explain the facility with which separatiou and 
hemorrhage take place. In like manner, and d fortiori, in abdominal ges
tation there is no decidua or proper representation of the maternal element 
of the placenta. The placenta is attached directly to the outer surface of 
the uterus or of some abdominal organ. 

'1 he Course of Tubal Gestat.ion.-The ovum, arrested in the tube, develops 
its chorion into placenta, which adheres to, rather than penetrates, the tubal 
mucous membrane; growing, it distends the tubal wall, forming a gestation
sac; usually within three moutbs-Ilecker says in the great majority of 
cases within eight weeks-the stretching and growing capacity of the sac is 
exhausted, and the tube bursts. This bursting usually occurs at a menstrual 
epoch. There is, as Robert Barnes insisted, a close physiological analogy 
with placenta pr::evia and abortion. Hemorrhage from the uterus commonly 
precedes bursting. This premonitory hemorrhage, he explai11s1 is due to the 
growth of the ovum exceeding the accommodating growth of' the tubal sacj 
vessels get separated and yield blood. Some. of tbe blood escapes by the 
uterus, some is rctaiued in the tube, and, addrn~ to the distention, leads to 
the rupture by producing spasmodic action of the muscular wall. The 
ovum itself does not always burst. The accumulated blood in the tube, 
torTether with fresh bloocl proceeding from the torn vessels, is now poured 
iot'o the abdominal cavity1 causing the shock and other phenomena which 
mark the climax. 

The injury sustained is com~ound: _there is the traumat~c v.iolence attend
ing tbe rent, and the sudden unpress1on upon the ganglion1c centres pro
ducing shock and the hemorrhage. The symptoms are b~ofo!d: shock 
induces collapse, marked by coldness, prostra~10n, near ~xLmct10n of the 
pulse, vomWng; deadly pallo.r superven.es, and 111 a short time-a few hours 
perhaps-the patient may die. To this assemblage of symptoms, Robert 
Barnes gives the name "abdominal collapse." The suddenness and the 
cha.racter of these symptoms1 quickly killing a woman who up to the catas
trophe might have been i? sound health, have often e.xcited suspicion o.f foul 
play by poison or other violence. Hence the necessity for an autopsy. ~f 
the woman survives the shock, the symptoms of hemorrhage become mam
fesL i the general sig_11s are those _of anremia; the local si~1ns may be .t~~ feel
ing of an accumulat10n of blood m Doug1as s pouch 1 the cataclysmic form 
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of retrouteriue hrematocele. At this stage, again 1 the pnticnt may sink un?er 
the combined effect of continuous shock and bemorrhagf'. If she surv ive 
this stage, she has still to encounter the third danger-that of peritonitis. 
This may set in rapidly. Intense pain continue~, the abdomen swells, becomes 
tense, the pulse rapid and small, the temperature ri::ieS two or three degrees, 
and the countenance puts on the anxious drawn expres:sion characteristic of 
abdominal injury. Stil l the case may end in recovery. How can we help 
to this encl? 

Tteatment.-There are two distinct epochs in the history to be studied: 
(a) the stage of development of the gestation before rupture, with a view to 
the prevention of this catastrophe; (b) the stage after rupture. a. The treat
ment during the first stage must depend upon the dfognosis. A tubal geota
tion may be prcdicate<l from the presence of the usual subjccti\'C signs of 
gestation, added to which is pain-this, says Goupil, is constant; and the 
local objective signs. There is a swelling commonly seated behincl the 
uterus, usually more on the left side. This is fluctuating, tense, pear-shaped 
or sausage-shaped 1 possibly movable; the uterus is always somewhat 
enlarged

1 
and 1 as is the case whenever a tumor gets behind it from above, 

it is pushed downwards and forwards nearer to tbe symphy~is pubis, often 
pressing on the bladder and causing retention of urine. This tumor has to 
be differentiated from small ovarian tt\mors, retroversion of the gravid womb, 
or retroutcrine hrematocele. Retention of urine is far less frequent during 
the development of a gestation-cyst than in any of the three cases specified. 
Retroversion may be distinguished by tracing the firm roun<led body of the 
uterus by vaginal and rectal touch, and by the mass behind the cervix being 
much lower, nearer to the pelvic floor, than is at all common with a gesta
tion-sac . 
. The ovarian cyst has probably given rise to more protracted symptoms: 

it does not cause suspension of menstruation; the uterus is not enlarged; the 
characteristic coloration of the rngina and the other signs of pregnancy will 
be wanting. Partly by a process of exclusion, partly by positive signs, we 
arrive at the presumptive, if not the absolute1 conclusion that the case is one 

~!1 \~~s~al Ti~s~a:~~~~i ty 
1i~!.s a~~{!~e~;e~~~:~~i ~~e!~~~;~~ t~te ~~~~~~i~e~j tl1f~e;~t~;~ 

is emphatically stated by Lesouef1 who affirms that every woman who has 
become the subject of an extrauterine gestation is doomed to more or less 
speedy death. The qualification of this sentence is certainly limited . a. The 
cyst may be tapped by an aspirator needle or trocar. The liquor amuii 
drained off, the cyst collapses, and the embryo perishes i atroph)' of the cyst 
ensues. This has been succes:~fully practised by Greenhalgh and E. l\lartin. 
(3. Injections into the sac. Friedreich injected a solution of morphia with 
complete success. }. Bacchetti proposed to kill the embryo by passing an 
electric shock through the cyst. Duchenue suggested the shock of a Leyden 
jar. Of these methods the simplest is the tapping the cyst by the a~pirator 
needle. Iudeecl, it is probable that the puncture of the cyst, which fo rms a 
part of the other methods of operating, is by itself adequate to account for 
the successful results. 11. It has been proposed to arrest embryonic growth 
by agents introdure<l into the mother's blood. Iodine and starvntiou have 
been discussed. w· e may succeed in iodizing or sta rving the patient, but 
the desired efft!ct upon the embryo cannot be counted upon. c. The sac may 
be cut down upon, ligated 1 and removed . 

b. Then comes the question what to do when rupture has taken place. 
There is a gro\ri ng consensus of opin ion in favor of performing laparotomy, 
seeking out the sac, tying the tube on the uterine side, and excising the sac. 
By this proceeding the risk of further hemorrhage is avoided, nod the 
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abdominal cavity can be cleansed of effused blood and clots, thus lessenincr 
Lhe risk of peritonitis. This operation does not materially acl<l to the shock 
already dealt by the rupture, and it gi\•es the best chance of reco\•ery in 
eevere cases. It must, however, be borne in mind that the fir~t shock and 
hemorrhage n.my be fatal. Our judgment is decidedly in favor of the opera
tion. It •hould be done enrly. 

c. There is still a. third stage requiring treatment. It is that when the 
period of shock has passed, when the blood effused is s.egregatecl as brumato
c:ele by peritonitic effusion. This is often attended by irritative fever. The 
uterus is set fast, pressed downwards, and a mass is felt behind, sometimes 
more prominent in the seat of one broad ligament. .Sometimes the retro
uterine mass is firm, nodular; sometimes soft, semi fluctuating. In the latter 
case especially it may be useful to tap by the aspirator-trocar, and to insert 
a drainage-tube to let the liquid blood or pus run off'. For this purpose a 
special trocnr anc.l canuln, longer than those usua1ly supplied with Dieulafoy's 
apparatus, arc required. Through this, on withdrawing the trocnr, a wire 
drainage-tube is run into the sac before the tube is withdrawn. Even in this 
cuse it may still be the wiser course to open the abdomen, and remove the 
offending structures. 

The general treatment is indicated by the constitutional reactions. Pain 
may be allayed by subcutaneous injections of morphia, by cataplnsrns, hot 
fomentatious. an(l suppositories of opium. Collapse must be combated by 
stimulants, of which the most efficient is the subcutaneous injection of a 
drachm of pure ether. In the suppurative stage quinine b most useful. 

3. Tvno-OY.AllJAN c:E~T.\TIO)l occurs when the ovum is contained in a sac 
formed between the fimbriated end of the tube and the surface of the ovary. 
It is less likely to end in rupture than the tubal form. It is prone to go on 
to the full development of the fcetus. What then happens resembles the 
course of the next fi.mn. 

4. Anno:-.uxAr~ GESTA'flON.-It appears to us doubtful whether this form 
is ever primary; that is, whether the ovum attaches itself ab inilio to some 
spot of tl1e peritoneum. It is tt·ue that ova, impregnated or not, may escape 
the lltorswt cliaboli, and fall into the abdominal cavity, there to perish; and 
Kiwisch insists that spermatozoa also stray into the peritoneum1 there to meet 
the stray ovum. 8uch a. fortuitous concourse of atoms rests upon conjecture. 
Probably abdominal gestation is always secondary upon tubal or ovarian 
gestation. Iaflammatory adhesions form with the peritoneum, an<l the sac 
is enlarged. The course of an abdominal gestation is prolonged . Iuter
current altacks of pain, the expression probably of attacks of peritonitis, 
occur. The cyst may burst, but this is rare. The fretus arrives at maturity 
and dies. An abortive labor occurs. Under the exhau:stion of this effort 
the woman may sink . Perit1mitis proceeding from rupture or perforation 
of the sac, preceding or following the death of the frl'tus, may prove fa~al. 
In one case of this kind narrated by Robert Barnes, a ffuctuatrng swelling 
formed behind the uterus. Perforation may take place into intestine or 

~l:1tleri~~~~es~1~n~~!i:~~ ;~~~s~~e~~~1l~:~e~: b:~~~ntl:11;,u~l~/l~~ c~~~~~::e~! 
piecemeal, partially or wh~ll~ through fi:stulous openings. This is a tediom1 
proce~s; hectic. and ~111!1cin.t10n !Day after weeks or months. exha_ust t~e 
patient. The diagnosis 1s often d1ffi~ult. Almost nil the cases m whwh t~1s 
form of gestation was suspecte<l,wh1ch hav.e come under 0~1r. ~bservat1on 
turned out to be ovarian cysts. The confusion does not entail lDJUry to the 
patient.

1 
since the course to be adopted is th: same in either c~se. The 

treatment is to open the abdomen for explorat1ou where doubt exists. An 
ovarian tumor will of course be removed. If the case turn out to be a 
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ge~tation-cyst the cyst is laid open, the fretus is extracted, and the placenta 
is left with the cor<l hanging out of the abdominal wound, which is then 
closed. After a time the placenta is detached, breaks up, and comes away 
whole or in debris. In cases where fistulous <1peaings are formed into the 
rectum or through the abdominal wa11s, these should be enlarged, and fretal 
dt:bris extracted; discharges should be evacuated by drainage-tubes, and 
antiseptic irrigation should be practised. 

There are three succe~."i\'e epochs at which laparotomy may be oractised: 
(!)during the development of the embryo; (2) when the natural term of 
gestation is accomplished; au<l (3) after the death of' the footus. During the 
first stage the embryo or fretus may be killed by Duchenne's plan of shock 
by a Leyden jar. The ~ac may be punctured; hut in a case where this was 
practised by !licks the patient died of hemorrhage. Upon the whole, 
expectancy is perhaps the wisest course until the second stage is reached . 
Then new dangers arise, the cyst may burst, hemorrhage and peritonitis may 
set in. Levret, Gardien, Velpeau, Kiwisch, Koeberle, and most recent 
authorities advise laparotomy. It offers the best chance. Koeberle cites 
nine cnses, seven children and four mothers being- saved. l\Ieadows related 
a good case to the Obstetrical i"ociety (Nov. 1888). In the third stage, 
when tolerance has been attnined 1 the operation is still advisable. The 
proce~s of calrification is hardly to be trusted; and when all vital action is 

Fm.fin. 

\l'ttrl'm,1•11.) 

11 1'.t\it) .,fut ru~ clotlw•l \1ith ,1, d<lua. b. llr•·:l<l li;.;anu nt. c. Tnhout rin•• \1hicl1 cont;1in• •l trul•I')•>. 
ti, <I. Thi• ],N l'art of cpt·W;llk t. Pln1·1·uta 

at an encl by the death of the fcetus, opening the sac is hnrdly more dangerous 
than opening an :ihscess. Hutchinson and others prefer this, the so-called 
secondary operation . 

In some cases tolerance of the abdominal gestation-sac is rstabl ished. The 
<lead frctus becomes compressed, the liquor amni i being absorbed . Then a 
process of calcification of the sac and membranes takes place, and the footus 
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is shut up as it were in a calcareous shell as an inert mass. In this way 
women have lived many years, dying ultimately of old age. There is a 
remarkable specimen sent by R. W. 'Vatkins to Robert Barnes, and by him 
described in the "Obst. Trans.," vol. viii., and presented to St. Thomas's 
:Museum. This fCetus had been retained forty-three years. Sappey recently 
communicated to the Academy of Sciences, Paris, a case in which a well
formed fcetus, enclosed in a calcareous case, was found post mortem. in 
Douglas's pouch. It had been diagnosed £fty-six years previously. The 
fretus in such a case is usually called a '1 lithopredion," it being supposed 
that it undergoes a calcareous transformation. But Robert Barnes, from a 
minute examination of Watkins's and other specimens (see memoir Oil 
"Missed Labor/' 11 Obst. Trans.," 1881), bas shown that the calcification is 
limited to the membranes and sac, the shel1 thus formed preserving the fcetal 
structures but little changed. 

5. P.ARIE'rAL (RAMSBOTITAM), Mt:-R\L, INTERSTJTIAI~, OR TuBOUTERINE 
GESTA'l'ION.-In this form the fecundated ovum is developed in the uterine 
portion of' the tube. Sucb cases are relatively rare, and for the most part 
the gestation-sac encroaches upon the free part of the tube. Hence the 
term tubouterine. These gestation-sacs burst early. The diagnosis from 
tubal gestation is difficult. The uterus may be expected to be enlarged, as 
being more implicated. Several presumed cases of parietal gestation have 
been proved Oil minute examination to be really examples of gestation in a 
rudimentary uterine horn. The issue is commonly fatal. Some cases of 
supposed 11 missed labor" were probably ectopic gestations of this variety. 
And some cases presumed to be mural more strictly belong to the next order. 

6. GESTATroN IN ONE HoRN OF A Two·HORNEn U•rmrns, on IN TITE 
Horrn OF .\. SINGLE-HOHNED U'l'ERl"s.-Luschka, Kussmaul, and others 

FlG. 9; 

Q~:~'l'.\'rlON IN\ 1n·nrn<.S'l'.\lff UOn'\ OF \-n:111~ (.\fH·rJ.t~ruH.\.) 

with<\ rcut through \1]1i(<h tho l.'TI\l)ryo Jmd cscap<it! 
Leftovury. 4,6. Hight OY:u-.r nurl .. orpus lutc11m. 

have demonstrated the characters of these forms of' gestation . In cases in 
which tbe horns of the uterus or one of them persist in a rudimentary form, 
not being completely fused. into o~e uterine body, an ovum ma.Y be devel
oped in a born never reachmg the imperfect utenue body. Thirteen cases 
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collected by Kussmaul nil terminated by rupture of the fruit-sac nnd death. 
Professor Turner has thrown additional light upon this variety. 1 

7. H.ETROUTEIUYE G..-:.::;·rA:rroY.-ltdetien•es to be noted that extrauterine 
gestation-sacs generally find accommodation, at lea!St in part, in Douglas's 
pouch. Here they may often be felt and diagnosed, and offer facilities for 
treatment. They may be punctured through the vaginal roof, li(}uor amnii 
drawn off, and f(etal bones may be extracted by this route. Forming a 
tumor behind the uterus they may obstruct the entry of au intrauterine 
footus into the pelvis. Fig. 98 (from a beautiful specimen in St. Thoma-s's 
l'IIuseum) shows well the fruit-sac between the uterus and rectum, and other 
relations. 

8. IlEHNrAL GES'rATWN.-Still another variety of ectopic gestation re· 
mains to be noticed. Hernirt of the gravid 1til l"lt8 cannot indeed strictly be 
clussed under extra.uterine gestation. The gravid uterus has been found in 

}'10.!lfl. 

Ul:TJIH'Tf:lll'>F:o;fr\TI•'"· 

l' fnt• tiru t. l"1er11~. \', \'a..;itl.I. a 1:, ·111111. 
Tl11 frnit·>.u:l> t"ccnutt·n1:;antlrcdumlaio.11\"11u, h· in:.:;f.,·m 

a hernial inguinal sac. Here it is the uterus which is ectopic not the ges· 
tation. The case will be found described along with the" Disi)Iacements of 
tbe Gravid Womb." 

SuBECTOPro GESTATION may be said to occur (ri) when the ovum is im· 
planted upon, and grows in the lower zone of the uterine cavity, below 
Bandl's ring (Robert Bames). This is the condition marked by" placenta 
prrevia." It will be described under u Hemorrhage." 

(13) When the ovum is developed in the canal of the cervix uteri. Cha-

• .Malformations of tho Organs of Generation, Edinb., 181/1/. 
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Yanne narrates a case. It is extremely rare. Below this point there seems 
no hold for the ovum . \Ve are not acquainted with an instance of gestation 
in the vagina. 

~PP.AH.ENT GESL\.TIONs.-Dermoid cysts in some respects simulate ge~
tat10n. 

The .fcetus in footu presents a stronger resemblance to gestation. One em
bryo may be included in auother. The ovum in ovo, described and figurPd 
by Robert B~rnes ("Obs. Trans.," vo1. iv.), is a typical example of this 
phenomenon 111 the fowl. A remarkable fact in this case is that the shells 
of the two eggs always differed in color. The inner shell was reddish, like 
the Cochin fowl1s and the partridge's, the outer shell dull chalky-white. The 
hen was a half-breed between the Cochin and Dorking. There are speci
rueus of one complete ovum and shell inside another in the College of Sur· 
geons. Analogous examples are known in man. In the museum at Munkh 
we :;aw a remarkable specimen, the skeleton of' an adult man whose tbornx 
includes a developed fcetus. The subject had served in the army. Other 
examples are figured iu F6rster and Ahlfold. 

C. Uterine Gestation may be complicated with-
1. An ectopic gestation, especially the abdominal variety. 
2. 0\·arian cystic tumor, or dermoid cyst. 
3. Enlarged liver. 
~. Cystic disease of the kidney. 
5. Pelvic hrematocele. 
6. Ascites. 
7. Uterine tumors. 
8. Cancer of uterus. 
1. CO)JpJ_,TCA'l'lOX OF U'l'ERTNE WITH EXTRAUTERT~E GEbTATIO~ is rare; 

but several cases are recorded . The uterine gestation may go on to term, 
and the ectopic gestation may be undisturbed. Indee<l, an ectopic gestation 
may persist through several recurrent uterine gestations. But the danger is 
serious-first, of premature expulsion of the uterine fcetus, from impediment 
to the due development of' the uterus; second1 of rupture of.the uterus under 
labor at ter m from the ectopic gestation-sac blocking the entrance to the 
pelvis; third, from inflammation being set up in the sac or neighboring 
structures under the pressure of the growing uterus or the violence during 
labor. 

2. Col'IIPLTC.ATION WITH OVARIAN TmroR.-The history offers points of 
great clinical importance: (a) the gestation may go on to term, aad labor 
takes place naturally; we bave known cases of several successive gestations 
run their course; (!3) the case may end in abortion or premature labor; 
Cr) the term of gestation attained, the uterus may rupture from obstruction 
to the labor, the tumor getting in the way; (&)the ovarian cyst may burst 
under the rapid double growth of uterus and tumor, shock and peritonitis 
may ensue and prove fatal; (t) the cyst lifterl up by the growing uterus 
may be rotated on its axis, twisting its pedicle, strangulating its vessels, 

~:~~~~l~ ;~,0n~~1:1~~;>l~~~f~~r~1 t~~;~~1~fos!~on and peritonitis. Robert Barnes 

The dan_gers then are very great: In no given case can we feel secure 
that one of the catastrophes spec1fled may not occur, and that at any 
moment without warning. This coosideyntion compels us to adopt a decided 
measure to put an end to the complication . . . . . 

The diagnos£s is difficult ... The fi .rst yom.t is t? ve ri fy .the e~ 1 stence of 
uterine preCYnaucy. The pos1t1ve ob.1ect1ve signs will establish this element 
in the case.

0 
TJ1e next points to determine are tha.t there is a complicating 

tumor and the nature of it . Assuming the extreme difficulty of determining 
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whether the complicating tumor be an ectopic gestation or an ovarian tumor, 
we must generally be content wilh the conclusion that ii is one or the other. 
The common features are1 (a) the abdominal enlargement is greater than 
the estimated stage of uterine pregnancy will account for; (i1) the shape of 
the abdomen is diff~rent, it is stretched out on either side, the two swellings, 
more or less snherical, leave a sulcus between them at the point of diverg· 
ence above. This obtains to some degree in the case of uterine twin-gesta· 
tion, but in this rasc we ought to hear two fc.etal hearts, and in the case of 
the complication under discussion, the uterus will be pushed to one side, so 
that the fi:ctal heart and the other proper uterine characters; as peristaltic 
movements, will be made out in an iliac region or a Hank, and generally 
nearer the pelvis than usual; (y) the ectopic gestation-sac commonly pro· 
jects more or less behind the uterus in Douglas's sac, where it may be felt. 
· The above rules apply merely to the ovarian cyst. In this latter case an 
area of' fluctuation may be made out. But this is not constant. 

Treatment.-The system will hardly tolerate the concurrent progres:J of 
two growing tumo1·s1 as of uterine gestation and ovarian cyst. The process 
of accommodation might keep pace with one, but it is unequal to the <louble 
strain1 mechanical and constitutional. 8omething must gi\'e way. It is an 
urgent case for the intervention of art. Upon which factor shal l we operate? 
The uterus or the tumor? The readiest course is to act upon the uterus by 
inducing abortion. The case is thus reduced to its simplest expression. 
But the measure is unsatisfactory. The ovarian tumor goes on unchecked, 
and we know that its irn.tural tendency is to kill at no remote period. Very 
little then is gained. i.'\or is the proceeding free from immecliale danger. 
The puerperal process may be disordered. And another consideration is 
important. If we induce abortion the offBpring is necessarily sacrificed1 
and if we wait for the period of viability we are running all the risks 
attendant upon the complication. On the other hand, if we act upon the 
tumor by extirpating it, the morbid element of the complication is removed, 
the uterus is left free to its natural development, and the child may be born 
alive ai term. It may be apprehended that O\·ariotomy during gestation 
would provoke abortion. Experience has solved this question. The opera
tion has been successfully performed under these circumstances several 
times. 

An alternative is tapping the tumor. Under exceptional circumstance.s 
forbidding ovariotomy, thi,z. may be practised. But it can at best afford 
temporary relieL It cannot be regarded as n. substitute for the complete 
operation. 

The lumor then shoul<l1 as a rule, be removed. There should be no hesi
tation <Jr delay; a if the tumor is growing rapidly; ( 11 if there is increas
ing distress in the circulation and respiration i (r) if the cy:st is multilocu 
}ar1 colloid, or <lermoid; (01 if it become inflamed suppurated, or twi:sted; 
(1') if peritonitis or severe prostration suggesting rupture of the cyst occur. 
It is better to operate as early in the gestation as possible. 

Like reasoning and practice will apply to the case of ectopic gestation. 
\Ve fincl twelve recorded cases in which the ovarian tumor has been re· 

mO\'ed during pregnancy. Nine of these are by Rpencer "'ells; five went 
on to term 1 mother and child surviving; in one case the fil'lus was removed 
at the same time; in two abortion followed, one mother dying; in one case 
operated upon at seven months, the child was born alive twenty-five days 
af'ter 1 the mother recovered. In Tait's case abortion and death followed. 
In Bau m's case abortion followed; the mother recovered. In Galabin1s case 
the woman went to term1 a live child was born; the womau recovered after 
nu attack of phlegmasin dolens. 
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.3. GE.-.T.\_'flOX WIT~I ~:-;LAHUED L1\·En:-In ~his c?mplicatiou the growth 
nf the grnvul uterus 1s impeded. Ahdommnl d1stent10n leads to gastric dis
turbance and cfostrei:;s of the thoracic organs. The dirig110,..,i;:; is e::1tnblished 
by (u) previou:::; knowledge of the lh·er disease; (3) clulness on percussion 
extending from the costal cartilages downwards; in the early !Stage of gesta
tion nn area of resonance will be left between the liver above and the uterus 
below; later on this resonant zone will disappear; (y) the positive evidences 
of gestation. The enlargement of the liver may be solid or cystic from 
hydalids. 

Abortion may occur spontaneously. If not, the question will arise as to 
the induction or labor, and the best time for taking this step. This must be 
determinecl by the urgency of the symptoms. But, as t\ general rule, hearing 
in ruind the pernicious ettect of gestation upon liver and kidney disease, the 
elimination of the pregnancy should not be delayed too lung. 

In the case of hyclatid cyst, the aspirator-trocar should be used lo tap the 
cyst, before acting upon the uterus. 

4-. Gi:.-.T,\TIO:-; \\'ITH ('YsTIC Dtf'.EASE OF THE Krn~EY.-:-:.imilar distress 
from distention may arise. Here again an area of dulnes8 will be traceJ 
from above downwards to meet the dulne~s of the 11scending gra\'id uterus i 
an area of' resonance is made out between the cv::1t aucl the uterus until they 
meet. Fluctuation in the cyst will probably be evident. The fir~t cours~e 
to 1liscuss will be the expediency of tapping the cyst. The nt!xt will be the 
question of inducing abortion. 

j_ (h:.'"iTA'flO)J WITll PELVIC !Li:iu.TOCELJ:.-This complication is rare, 
but we have met with it. Cnless symptoms lead to digitnl ex:unination 1 the 
existence of the ha::matocele may not be suspected. If the tumor encroach 
much upon the pelvit!, the question of inducing labor will arise. The diag
nosis will clash with that of ectopic gestation. 

Gestation may be complicated with other abrlominal tumors, as hydntids 
of the intestines, malignant and other tumors of the omentum. 

ll. GEtiTATIO~ w1rn A~CITE:O::.-This complication is most likely to arise in 
association with albuminuriu. It is rare. If the fluid in the peritoneum be 
in large quautity1 and the gravid uterus small, the gestation may he masked, 
and we may have to depend for diagnosis parlly upon the subjective history. 
If the dropsy depend upon heart disease or liver disease, it will probably 
have be.?n of a duration antecedent to the computed pregnancy. The treat
ment will be governed: (1) by the urgency of the symptoms due to pressure; 
(2) by the disease to which the ascites is due. We may be called upon to act 
upon the uterus by inducing abortion, or to tap to relie\•e the ascites. The 
he•t plau of tappiug is by help of Southey's draiuage-needles. i:lpecial treat
ment will be directed to the causative disease. 

7. Gr:.-.Txno:--~ wrru UTERI~E TGllORs.-The relation of fibroids to the 
grnvidity will vary according to the size, position, and other charactPrs of 
the tumor. "'e ha\'e in this place to refer briefly to the bearing upon gesta
tion. The greater clinical interest centres upon the relations to labor and 
puerpery. The characters of the tumors present great variety. It may be 
stated generally: (11) that tumors projecting from the external wall of the 
uterus are the most harmless; they may not disturb the gestation or the 
labor; (i~) tumors growiug in the wall of the uterus ma~· interfere with the 
easy development of the uterus, and thus pro,·oke uterm.e spasm 1 perh~ps 
hemorrhage and abortion; they may even lead to laceration of the utenne 
wall; they partakC> in the develo_rmeutal gro\~th of the uterus, ni~d n.my ~hus 
take on rapid cnlllrgement, causmg severe palU i Cr) tumoro pro4ectmg mto 
the cavity of the uterus also grow under the stimulus of gestatwn, and are 



GESTATION ".lTII CA~c.a::1c 

likely to lead to hemorrhage, pain, and abortion; (11) tumors growing at the 
fund us, or upper part of the uterus above the ovum, arc leai:;t lmrm~ul, whilst 
those growing in the lower segment below Ban<ll's ring are especially dan
gerous during ge:station, and still more during labor .. 

In foresi~ht ~f the great dangers that. gather d~nng labor at terr~ and 
puerpery, 1t will generally be an anx10us que:st1on whether abortion or 
premature labor should not be induced. It is difficult to lay down specific 
rule:s. Each case must be treated according to its peculiarities. llut when 
the tumor occnpie:s the lower segment of the uterus or the cervix, it will 
rarely be justifiable to let the gestation proceed. Sometimes a still more 
serious course must be adopted. Tumors en larging under gestation may 
lead to impaction in the pelvis, and by eccentric pressure endanger life by 
pressure on the bladder and other pelvic structures, or by undergoing 
necrosis. In such a case, ablation of the entire organ must be performed by 
laparotomy. Such a cnse is narrated by Robert Barnes.' 

Fortunately, in a large proportion of cases of fibroid tumors1 the uterus 
i::i so deformed and its functions so disturbed that impregnation is prevented; 
atid in other cases, if conception takes place, it is cut short by early abortion. 
The question is often put to the physician, Shou ld women bearing uteriue 
tumors be forbidden to marry or to run the risk of pregnancy? The advice 
dictated by prudence and experience will almost im·ariably be: Accept 
celibacy and gterility. To graft a parasitic being, as an ovum may be 
reganled 1 upon a uterus unfitted to bear it, will too frequently be to court 
danger and death. 

~ . GE.':iTA'flO:>; wrrrr CA~CER OF THE UTERt::-..-The dangers attending 
this complication grow with the adrnnce of pregnancy. In one or two rare 
in::itance:;, the reality of which is open to dispute, pregnancy has seemed to 
cause the necrosis of the diseased mass, and thus to produce a cure.i The 
common seat of the disease is the cervix uteri, therefore exactly in the line 
of transit of the ovum in abortion and labor. At the same time the body 
of the uterus1 the true nicllls of the ornm, may be unaffected. It will keep 
pace with the development of the embryo, and the gestation is ruore likely 
to go on to term than in the case of fibroid Lumors. Discharges, aqueous 
and hemorrhagic, will occur, and sometimes scpticromia from absorption of 
the foul discharges; but this is not common during gestation. It is doubtful 
how far the progress of the disease is affected by the gestation. 

The diagno,sis i!:i generally, but not always, easy. An irregular lobed 
condition of the vaginal portion with shot-like knobs from obstructed or 
inflamed glandules, combined with the great turgidity and occasional abra
sion of the cervical epithelium proper to gestation, may simulate epithelioma. 

The questions arising are complicated. The life of the mother, whether 
the gestation be allowed to go on or not1 is almost equally compromised; so 
that the question of saving the child assumes greater relative importance. 

The questions to be discussed are: a. The complication being recognized 
early, can anything be gained by inducing abortion1 The answer will be 
in the negative. The embryo, of course, is sacrificed, and the mother's con
dition will not be improved. /1. Can we treat the disease with any advan
tage, leaving the pregnancy to go on? Two plans are offered: (a) In some 
cases the greater part of the diseased structure may be removed by the wire 
Ccraseu r and cautery. In this way we have operated upou a woman in two 
successive pregnancies1 securing her from hemorrhage, and so improving the 
condition of the cervix that 11ve children were delivered, the mother hardly 

1 St. George's Li o~pitnl Rcports1 18i7, nnd Diseru>es of 'Vomcn, 2d ed. 
2 Newman's cuse, Obstct. Tran~ . , 1867. 
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suffering more than under ordinary circumstances. (b) Another course is 
to carry out Freund's operation of removing the entire uterus, aud with it 
the disea~e. If the uterus is still free1 so that the whole of the disease can 
be removed, this is the course to be preferred; and this1 whatever be the 
stage of the gestation. The operation has been successfully performed by 
Spencer 'Yells.1 If the disease has invaded the neighboring structures fixing 
the uterus, the operation is not available1 (c) and we have to weigh the ques
tions of provoking labor, so as to lessen the injury to the diseased structures 
that must occur at the birth of a full-sized child, and, if that is not available1 

of performing Cresarean section. 
The presence of malignant disease is unfavorable to fecundation. In 

many cases, probably, the condition discourages sexual intercourse; where 
this is practised1 the discharges will tend to prevent fecundation. Still, 
unhappily, the complication is not rare. 

1 )[e<lico-Chir. Trans. 1 18~2. 



CHAPTER X. 

(;IL\ YID l"TERUS-RKTROF J.t:XIO~--:PROL.\P"'l""'-PROU

Dt::-OTIA _\ND llYl'ERTROl'lllC t;LQ)l"GATIO"' OF Tilt: Ct:RVIX-.A.S'l'EYldl~IO.S A:-;D 

The Displacements of the Gravid Uterus. 

TuE gravid womb may suffer all the dislocations and flexions to which the 
non-gravid womb is liable. 

A dislocation of the uterus exists when it has shifted from its normal 
relations to the surrounding structures. Dislocation is another word for 
ectopy. A flexion of the uterus exists when its normal axis undergoes 
deviation. 

There is a normal position of the uterus proper to each stage of gestation
that is, the position undergoes a progressive change as the uterus is developed 
(see Figs. 90 and 91). 

These normal positions have been described under the head of "Diagiosis 
of Gestation." They must be carefully borne in mind when discussing tbe 
question of ectopy, especially dul'ing the first tl'imestrium. 

In a less conspicuous degree the axis of the uterus also changes with its 
development. The general change is towards straightening. The axis of 
the body at first forms a curve with the axis of the cervix, concavity for
wards; as gestation advances, the axis of the body and that of the cervix 
tend to merge into one straight line. 

The dislocations of the gravid uterus are: retroversion and prolapsus, 
commonly coexisting-that is, either almost necessarily entails the other; 
anteversion, upward displacement, and displacement to one or other side. 

The flex ions are: auteflexion and retroflexion. Retroflexion often com
plicates retroversion and prolapsus. Retrnffexion, pure and simple, of the 

~~~~~~ ~1t:~u:e~:~o~:~~!Y a~:i~tius~;~~~d fna~r~~99,Pi~t~. procidentia. Retro-

Retroversion of the Gravid Uterus. 

The history of the subject is well given by Ramsbotham. Clinical observa
tions of' several older authors show that retroversion and its consequences 
had been recognized by them. But it appears that Gregoire was about the 
first to describe it definitely. William Hunter and Srnellie, both pupils of 
~~:~~oire, made it known in Eoglaud. Hunter figured it from an observed 

1. Retro version is the most serious form of ectopy. It is complete when 
the whole uterus is coutaiued within the cavity of' the pelvis; this may for 
clinical convenience be called "pelvic gestation i" incomplete when part is 
contained in the pelvic nnd part rises into the abdominal cavity. 

Hence complete retroversion is almost exclusively limited to the fir~t three 
or four months of gestation. 

Frequency.-Retroversion of the gravid womb causing serious symptoms 
is comparatively rare. Dubois and Depaul hardly observed twenty cases 
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between them. In our experi~nce ~t is much more common. As many as 
twenty or mCJre have been adru1ttecl mto St. George's Hospital alone. And 
retroversions not lending to serious complication-that is. case~ in which 
relief is brought either by spontaneous abortion or by the rise of tbe uterus 
out of the pelvis, are certainly common. 

The Clinical History a11d Symptoms.-The symptoms are lfll.bjective and 
objective. Subjective bymptoms lead the patient to seek advice i then the 

~~jt~~~itv~t~~'~;~~~i~u0c~nneo ~~~Yo~:i~~~~:~s, ~~l~~~~ht~~efi~~tn~l\~'~;~~~~1r5a~:~ 
ally, pari paSBu with the development of the uterus, proceeding to a climax, 
which, by the encl of the third month, or soon afterwards, declares itself 
quickly, in some cases almost suddenly, by intense suffering. But iu lliost 
cases, women who are accustomed to take note of their feelings experience 
in an aggravnted degree the symptoms that attend retroversion in the non
grnvid state. The pelvic signs are: a sense of bearing down at stool, fatigue 
011 walking, standing, or other exertion, with lumbo-sacral pain-" back
ache;" irritability of the bladder, frequent micturition, occasional difficulty 
in voidiug the bladder, eveu passing attacks of retention . The general signs 
are: fatigue, malaise, disturbed digestion. At length, perhaps after some 
unmmal exertion, as long walking, lifting weights, stooping and straining, 
the woman finds that she cannot pass the urine, and agonizing hypogastric 
and pelvic pain sets in; not seldom vomiting eusues. 

Later on, the stage of impaction, locking, or iucnrceration arrives; the 
subjective symptom.lJ are still more urgent. They are-(1) those of pressure, 
with severe pelvic and abdominal pain; (2) shock, the result of pain, inter
ruption of the bowel and bladder functions, and the local violence caused by 
the displaced uterus i (3) reflex phenomena, straining or hearing·down, frvm 
the distended blaclder and pressure of the fundus uteri upon the rectnm i 
(4 J secondary or constitutional symptoms, as urioremia and exhnustion, and 
sometimes albuminuria; (5) numbness of the legs, from pressure on the sacral 
nerves. 

The sufferer is compelled to seek advice. 
The objective signs discovered are: first, those made out by abdominal pal

pation aud percussion. Th is brings out pain. The abdomeu is found larger, 
more prominent than the stage of gestation will account for. The area of 
dulne:ss mappe<l out extends from the pelvis below to either flank, and fre
quently higher than the umbilicus. The sen~ation is that of great reuitent 
or elastic tension. 

The shape of the projecting ab<lorneu differs from that produced by the 
gravid uterus. It is more pointed. This is due to the distention of the 
bladder. Yet in answer to questions ad hoc, the patient and her attendants 
may declare that "she is . constantly i:as::iing water." So far. from. leading 
the physician to accept this tale as _evidence. that the bl~dder 1s !ehev~d, he 
ouO'ht to tnke it as strong presumpt1,·e proof that there is retent1011. There 
is ~rn clinical aphorism truer than this: "Dribbling of urine is proof of 
retention." The bladder struggling spasmodically to overcome the obstruc
tion at the urethra and further compressed by the abdomiunl muscles thrown 
into spasmodic reflex contra.cti~ns, gets partial rel.ief .by <l1:ivi~g a little u.rine 
through the urethra. If tl11s dul not take place, 11qu1d bemg 111compress1ble, 
the bln<lder must quickly burst. Xow this accident is very rare. In any 
case it is a wholesome rule lo pass the cathete1:. This . procee<lrng is nt ?nee 
diagnostic and remedial. . If an u_nus~al qua_nt1ty of urrne-sa.y fort)'. to s1~ty 
ounces-is drawn ofl; sensible :ehef 1s obtamed i the abd~mmnl d1s:eut10n 
nnd projection fnll, the abdomrnal wal~s become com1?arnt1vely. f:lncc1d, per
mit freer palpation. The hnnd may srnk down and feel the sprnal column, 

17 
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giving evidence that the tumor was not due to morbid growth or the gra1:"id 
uterus. Hearch is then pursued by the vagina. The finger, instead of find mg 
its way backwarcl and upward as usual towards the sacral hollow and pro
montory to find the cervix uteri 1 is directed by the peculiar deviation of the 
course of the vagina upwards and fo rwards to the symphysis pubis, and the 

1n;Tn<1\'1;11~1os hPTJll: GU\\'10 l"Tf.ltl> .\T111nn: )IOSTH~ /o.BOl'T 

The C('n·i:oc ri~"~ above syruphr--i•, dra~~ 1111 nnd c<1mpn:--t~ urethra., cau!!Cs retention a11<l •li~ 1 e11tiun of blarld,•r 
n111lforwnrd1le\·intin11of1 lwrngiua. 

cerdx and os uteri are fo und close agaiust the sy mpbysis1 or even lifted up 
above it, so as to be difficult to reach (see Fig. 99). The sacral hollow, in 
fact, is blocked by a firm rounded mass which prqjects the posterior wall of 
the vagina fo rwards. This mass is the body of the uterus which, fallen 
back, rolled over on its transverse axis, has thrown the cervix up and forward. 
The relation of the uterine axis to the pelvic axi'3 is reversed. In vulgar 
~rase, the uterus is capsized. This is shown in Fig. 99 . 
....,The uterus rolls over on its transverse axis1 the fundu s descending, the 
cervix ascending. The ascending cervix uteri drags up the attached base of 
the bladder1 aud this i1.1 turn drags up the urethra, so that the meatus ii.. 
commonly pulled up behind the symphysis1 so as not alwayR to be easily 
found . At the same time the base of the bladder and the urethra are com
pressed against the symphysis. H ence obstruction and retention of urine. 
P osteriorly other objective signs appear. The enlarged body of the uterus, 

f:~~:~ ~~\\bnu~nt;.e s~~~~~id~~:ett~: ~~~ui~i~~t~~~~i1 i~:~~e:1 ~~~i~:a~t£~~ 
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it if.I very prominent. Ilalbertsrua relates a cruse in which the fun.dus uteri 
actually ope11ed the anus and partly protruded through it. 

Diagno.~iR.-Almost all the subjective and objective signs de:scribed as 
bel 0 mging to retroversion may be produced by other causes. Thus: a small 
ovarian tumor, an ectopic ge:-;tation-cyst, a fibroid tumor of the posterior 
'\:.di of the uterus, a retrouteriue hromatocele or abscess; an accumulation 
of' teen! matter in the rectum; anything, in short, getting into Douglas's 
pouch may push the uterus bodily forward against the symphysis, and cause 
rclentiou of urine. It must be borne in mind that up to this point we have 
bl'en restricted to abdominal palpation and touch by vagina and rectum . 
" ' e can at best take cognizance only of the physical condition of the parts 
us teltfrom below. 

We now proceed iu our exploration. The problem is to determine the 

~i~~u8r~,~~~t ~~~ i~l r~i~1~~~ ;l~t~~~ast~ i ~:~;e t~a~r:;feh~\ \~1~:a l r~~:~fu~i~~1 ~l i ff F~~~\~ia1t:; 
general rule, bodies getting into Dour1las's pouch come.froni ubovt' lite uterus, ancl 
so press the uterus do1mitml'd/$ a..i welt as forwards ago inst the symphy;:;is. Thus 
the vaginal portion and os uteri will, when the displacement is produced by 
bodies external to the uterus, be found low down near the vulva, and pointing 
downwards. The meatus urinarius is not drawn up, as i.:s the case in retro· 
version. These cond itions are enough to distinguish the case from retroversion 
of the gravid uterus. But commonly, by rectal examination, and combined 
vaginal an<l abdominal touch, the uterus may be ascertained to preserve its 
normal axis, the fund us pointing over the symphysis, in line with the vaginal 
portion. Of cour:::ie, the sound passed into the uterus would make this relation 
quite clear, and the uterus thus defined, the mass felt behind the vaginal 
portion is proved by the process of exclusion to be something else-that ie, 
one of the retrouterine bodies enumerated above. But the probability of 
gestation precludes the use of the sound at present. 

But without recourse to the sound we may conclude that, when the os 
uteri points downwards, and is carried low down near the pubic arch, the 
case is not retroversion. It remains to differentiate rdrojlrxion from the 
cases in which the uterus is driven bodily downwards anU forwards by some· 
thing behind it. There are two signs that help. First, retroflexion of the 
gravid uterus is al mo.st invariably attended by retroversion i the rolling over 
and descent of the body of the uterus will carry the cervix and os upwards1 

clraggiug the urethra and meatus as well. Thus, although the os may point 
downwards, it will be high up, perhaps on a level with or above the upper 
bonier of' the symphysis, and hard to reach. Secondly, palpation above the 
symphysis may trace the cervix back into continuity with the body of the 
uterus. AtH.I, if the sound be used, it will not pass more than an inch beyond 
the os. The condition we have known to be most frequently mistaken for 
retrovcrsion is rctrouterine hreruatocele. 

In both cases of retroversion and retroflexion the tedt of reposition or 
reduction comes into operation. 

History, again-most treac~erous of guides-may help. If there is clear 
evidence of regular menstruation, pregnancy may be excluded, and the sound 
may be used. 

The CfftUIC8 of retro\rersion and retroflexion form an intimate part of 
the history. Denman, Dub~is, Jacguernier, eve? Ramsb?tham and later 
authorities attributed the accident almost exclusively to d1steuded bladder. 
The error ~f' this doctrine was demonstrated by Tyler Smith,' who urged 
that retroversion of the gravid womb was simply a continuing condition 

1 Obstetrical 'l'rt1.n"actions, vol. ii. 
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from retroversiou existing before gravidity. \\"" e think that, as a general 
rule, this' is satisfactorily proved. We ourselves have traced the continuity 
in several cases. On the other hand, it is true that in some cases the dis
location may be produced suddenly under the pre!'=sure of the intestines 
upon the fundus uteri during severe effort in the stooping posture, as in lift
ing heavy weights, and a full bladder may under such effort contribute to 
the dh;placement. The cases resulting from prregravid retroversion may be 
distinguished as of gradual det'elopment. The growing uterus in its eccentric 
enlargement occupies more and more space, and at last compressing the sur
rounding soft parts against the unyielding walls of the pelvis, in which it is 
locked, the pressure-symptoms arise. Behind, the rectum is compressed, 
leading to constipation, sometimes to tenesmus and dysenteric symptoms. 
'Vhen the fundus comes down near the anus, reflex irritation ensues, strain
iug efforts follow; the sacral plexus pressed upon, cramps and pains are felt 
down the thighs; the bladder drawn up, the urethra. compressed, retention 
of urine and distention of the bladder quickly follow. This is another 
source of reflex irritation, and violent efforts to void the urine are added to 
the effort of defecation. Thus we see that the retention of urine and dis
temion of the bladder are consecutive upon, not causative of, the displace
ment of the uterus. It is the old story of ''' iaupo1• ~111iTrrm1· . 

"'hen dislocation is produced, ab origine, under the direct influence of 
straining or pressure, the Cilse may be called oetde retroversion. The large 
uterus tilling the pelvi~. locked in it, equally compresses the urethra and 
causes retention. 80 in this case, as in that of gradual rise, the retention of 
urine is the consequence, not the cause. It is doubtful whether distention 
of the bladder simply is ever an adequate cause of retroversion. 'Vhen the 
uterus is pushed forward hy a body from behind, the retention is clearly due 
to the exterual pressure. The presumption is strong that the retention 
found associated with retroversion is equally due to pressure. 

An analogous cause is vomiting. This may lead to acute retroversion. 
A sudden fall upon the back may cause retroversion. This was the case 

in a woman brought to St. George's Hospital. 
Retroversion may result from a fibroid outgrowth from the posterior wall 

of the uterus. The mass getting fixed under the promontory of the sacrum, 
the lower part of the uterus rises as gestation proceeds1 until at length the 
eccentric pressure obstructs the bladder and the bowel. In one cnse of this 
kind we were compelled to remove the whole organ. The compression to 
which the uterus was subjected led to gangrene. The case is described in 
the u Diseases of 'Vomen." The preparation is in Ht. George's )luseum. 

An ovarian or fibroid tumor may prevent the uterus from rising out of 
the pelvis. 

Another cause of retrover::;ion is from the posterior wall of the uterus 
being hound down by adhesions. ~lost commonly, we believe, adhesions ex
isting before gestation are in great measure atrophied or absorbed under the 
stretching produced by tbe growing orga11. But sometimes adhesions may 
hold the fundus uteri bnck under the promontory; then, the lower segment 
of the uterus rising under the development of gestation, retroversion is pro
duced. Blundell relates a remarkable case. A young la<ly ruptured au 
ovarian cyst when single1 conceived when married, had retroversion of the 
gravid uterus irreducible from old adhesions, and died. 

Narrowing of flu' 71elvis, especially a too-jutting promontory, has been 
noted (Bailly, Cnllisen, Boivin ) ns a predisposing cause. It is obvious that 
in such a case the funclus in its rise, impinging under the 0ver-arching 
promontory, may easily be directed backwards. 

Incomplete Relrovusion or Retrojlexion.-It often happens that retroversion 
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of the gravid womb tends to spontaneous cure. It is usually imagined that 
this is effected by the uterus suddenly or gradually liberating itself, as it en
larges, from the peh·ic cavity. It is true that in most cases:. this occurs. In 
some instances, however, the train of events is as follows: Up to the end of 
the third or fourth month of pregnancy there is pelvic ge::;tation, with retro
version or rctroAexiou. At thia stage the effects of eccentric pressure upon 
the pelvic contents are often felt; they may, however, gradually subside, 
ancl yet, on examination by the vagina, a retroflexion or a retrovcrsiou is 
discovered. What is the explanation of the disappearance of the symptoms? 
The ovum has continued to grow, and a pouch-like diverticulum has formed 
from the upper surfo.ce of the uterine walls. This as it enlarges receives the 
greater bulk of the fretus, ti.ad so at last only a lesser pouch containiug a 
letil'ier portion of the 100tus remains as the retroflexion or retroversiou in the 
pelvis. 

In this way is produced the incomplete tetrove1·sion or 1·etrofle.tion called by 
the French the 11 Sflcr~fonn difrllation of the uferu.-;." Here we find an interest
ing application of 1hndl's <lescription of the peculiar formation of the lower 

FIG. 101. 

1'11'•\\ ,,. I'< 1\ll'I rr.: HI. I ll •\I f\,l"'. or C R.\\ Ill t lfRt:~. TnE 1)1~\• l I \tr.II l It' t "· It lllE ln u,n,i:~ 

1: R•··tum. or. 0,ut<>ri. 11. l'rcthraan,lt.la•M•r. 

senment of the uterus. The peh-ic pouch which contains the head or breech 
isfhrmed by the stretching of the lower segment below Ba1.1dl's ring. The 
abdominal pouch which holds the larger bulk of the fretus 1s formed by the 
gr1lwth of the body of the uterus proper .. 

These two pouches thus .formed r~ay persist through~ut the preg~ancy, ~he 
Jnrger one in the ahdommal .ca_nty, the less one ID the pelvic ~av~ty. 
These phenomena. have been d1stmctly traced and observed from begrnnmg 
to end by Hobert. Barnes. The above process may be regarded as t~1e 
ordinary way in which Nature releases ~erself from the clangers of pel.''LS
locked utenls. In some cases the a(l\rancmg enlarge?1cnt of the abdommal 
pouch lifts out the peh•ic pouch. Thus the gestation becomes wholly ab
dominnl. 
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This favorable i!'~ue, however, does not always arise. The two pou('he:o 
denlop as described ; the pelvic portion still remains so considerable that 
the os uteri is kept fixed above and behind the symphysis pubis; and !In, 
when the patient falls into labor, the pelvic cavity is fille<l with the pelvic 
pouch containing, perhaps, the c•hild's head; and it is thus impossible to 
lower the os uteri into the pelvis, and so to afford a passage for the fcetus. 
This is shown in Fig. 100. 

Merriman and Denman related cases which appear to have been of this 
kind. 8cnnzoni (" Lehrb. dcr Geburtsch," 1867) says the" partial" retrovcr
siou is rather a fault of form than of position. It is always caused hy 
pressure of the part of the child upon the posterior lower wull of the uterus, 
and is especially observed when, with slight pelvic inclination, the f'unclus 
of the uterus falls down through the relaxed abdominal walls. The trunk 
of the child thus sinking forwards, the presenting head pushes the relaxed 
hinder wall into the sacral hollow in form of a sac. The vaginal portion 
(cel'\'ix) is pushed forwards. This form, Scanzoni says, is only seen in the 
last two months. It causes no interruption to pregnancy. But Hecker 
observed a remarkable case in the sixth month. After repeated attacks of 
dysuria, active paios set in; the fondus was telt abo\·e the womb, the <lS 
uteri abo,·e the symphysis, the peh·is fi11ed by a uterine pouch. This at 
length rose out of' the pelvis, and the membranes came down. Oldham 
relates a still more striking case(" Obstetr. Trans.,'' 18£i0). 

Tb is case again illustrates Band l's description of the behavior of the lower 
segment of the uterus. The head, instead of lodging in ft.nd distending the 
yielding anterior wall of the lower segment, as is the rule, finds accommoda
tion in a pouch formed in the posterior wall of tne lower segment. 

The folfowing ca!:ie was seen by Robert Barnes in conjunction wilh Drs. 
Hilliard and Brunton. A lady, a week before term of gestation, complained 
of headache and rodema tJf the face and legs. The urine contained albu
men, blood·disks, and casts. Taken in labor, no os uteri could be found 
uutil aurosthesia was produced. The posterior wall of the vagina was then 
felt closely compressed against the anterior wall by a rounded firm ma~s 
filling the cavity of the pelvis. Passing the finger up the vagina, the os 
uteri was found soft and patulous above the symphysis. Through the os 
could be felt a hard rounded mass, which was taken to be the ffl:>tal head 
covered by the membranes. This head came close to the rounded mass in 
the peh•is, giving the idea of two heads interlocking. This intra pelvic mass 
presented a hard ridge unlike the head, and Dr. Brunton, ou careful auscul· 
ta.lion, could only hear one fretal heart. The abdomen was irregular in 
shape; the enlargement was transverse and bi lobed, suggesting twins. .An 
endeavor was successfully made to push up into the abciomcn the mass that 
occupied the pelvis, so as to enable the head which lay above the pelvis to 
be seized by the forceps. 'Vhcn the mass was lifted into the abdomen, the 
os uteri came down into the centre of the pelvis. The cervix was then 
dilated by Bnrnes's bags, and delivery effected hy the application of the 
long forceps. The child, sru::dl but mature, was born alive. Next day 
mother and child were doing well. The case proved to be one of incom
plete retroversion; a pelvic pouch contained the bree<!h, an abdominal pouch 
contained the head. The pressure upon tLe pelvic and abdominal vessels 
aud upon the blad(ler was probably the cause of the nlbuminuria. 

Term.inations.-1. Recovery may happen by re8loralion of the uterus spon· 
taneo11sly-perhaps the most frequent event-or by surgical manipulation. 

2. Recovery is occasioually effected by the safety-valve process of partial 
01dgrowth or sacculation of the uterus upwards into the abdominal cavity
that is

1 
by the conversion of "complete" into "incomplete" retroversion . 
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3. Recovery by abortion is not uncommon . The immediate diminution in 
bulk of the uterus and the cessation of the attraction of blood to the pelvis 
bring quick relief. Arthur Farre says :1 "The sequelnt, when reposition 
cannot be effected, are usually prtmature expulsion of the ovum, or sloughing 
of the uterine parietes, and slow discharge of the contents by fistulous open
ings into the vagina, rectum, or bladder.'' Some of the cases thus described 
were most likely cases of ectopic gestation. 

4. Death by bloocl·poisoning; the matters which should be excreted by 
the kidneys being retained in the system-urinrem.ia. This, Robert Eames 
says, was the main cause of' death in four cases observed by himself. Braun2 

Ji'w. 101. 

:;m1i1· ixG l ''L' Eur,. .1'.\u 11L.10nf;1:, nm~1 .\ r .\ T.1L C.l""f; ( D11. t'UA)IIJ~R~ ' "") . SPf;<; rnEN 1:-1 ST. 1'11ou,1s' s. 

(ROllERTfl.U-~'.\"ES. ) 

relates a case in which death followed eclamptic attacks associated with 
Bright's degeneration of _th_e kidne:i1s an~ sec~udary tu:rom~a. . 

5. In many cases conJOlned with urmromia there is disease of the 
as intense congestion, _hei_norrhage _from the muco~s membrane, 
distention and paralysis, mHammat10n, even slouglung of the mucous coat. 
Schatz rela.tes3 a case in which not only the mucous coat but the muscular 
coat also became necrosed and entirely separated . Several cases are reco1·ded 

1 Cycloprod.iaof ~.nntomx. 
s Archh,fur Gyn:drnlog-ie, 1870. 

2 KlinikderGeburtsk. 
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of partial or complete exfoliatiou of the mucous coat. Robert Ba~nes has 
seen one. Wardell and de Havilland Ilall describe one ("Brit. Merl. 
Journ.," 1871). 41n this cnse \Vardel1 regarded the membrane cast as a 
croupous plastic exudation. On its inner surface were gritty deposits con
sisting of oxalate of lime and uric acid. l\Ioldenhauer relates (4' Arch. f. 
Gynikol.," 1874) n. fatal case in which the whole mucous coat, with muscular 
fibres attached to it, was found detached, necrosed in the bladder. The 
pyramids of the kidneys were foll of bloo~. ~uschka (" ~Tirchow's Archiv," 
1854) relates the case of a woman who died Ill the twentieth week of gesta
tion after three weeks' retention; the catheter failing, the bladder was tapped 
above the pubes. She died twelve hours after the operation. Ex:foliation 
of the mucous membrane of the bladder is not necessarily fatal. 

6. Death from npture ~f tlie bladder. The case narrated by Lynn (1771) 
is that refened to by William II_unter. Van Doevcrcn,ofGroningen (1765), 
relates two similar cases. Schwarz relates a case ("l\Iedical Record," 1880). 
This issue would be more frequent but for four compensating factors: (a) 
dribbling or overflow; (11) stretching of the bladder; (r) absorption or ex
osmosis from the bladder; (&)diminished secretion of urine, the skin throw
ing off water, in all probability charged with urea. Thus death will occur 
from urinremia, shock, and exhaustion long before the bladder will bur.st. 
Probably some sudden sprain or violence brought to bear upon the distended 
bladder is necessary to determine rupture. The quantity of urine that 
gathers varies from three to twelve pints. In Dr. Chambers's case the 
woman measured :39 inches round the abdomen. It was at first supposed to 
be an ovarian tumor. Twelve pints of fluid charged with blood, and having 
scarcely any urinous odor, were drawn off. A fretus of four or five months' 
gestation was removed. The uterus was fixed in the pelvis. At the autopsy 
the bladder was found to contain two pounds by weight" of black clot. There 
was no trace of peritonitis. There is a grand specimen in St. George's l\Iu-

~fu~es~~~,!~1a~ne~;~fu:h~ilb[:c~~oeur 0!n~h:~~~~~=~c~~dof ~~t:rb'1~j~l~r n~~~~~~ 
given way. The history is wanting. The fretus is of about four months. 

7. Periloniti~ has been described as a cause of death. ' Ve believe it to be 
rare. In five fatnl cases seen by us there was no peritonitis. Misley, how
ever, relates a case(" l\Ied. Times and Gaz.," 1855) in which, after reposition, 
the patient died, twenty days later, of peritonitis. Adhesions of intestines 
were found 1 and the ureters were distended fourfold. This latter fact ren
ders it highly probable that, like the great majority of cases, retrograde 
obstruction to the function of the kidney was an important factor in the 
fatal issue. In some cases where no autopsy was made, peritonitis has been 
inferred from the intense pain. But this sign is fallacious . In cases where 
pain had been so interpreted, autopsy revealed no trace of peritonitis. 

8. Death may ensue from gangrene of the uterus, or other parts compressed. 
Bums says inflammation and gangrene of the vagina and external parts 
have been produced. 'Ve have already mentioned a. case-the one in which 
the ':'teru~ w~s remove~ by gastrotomy, in which the uterus, enlarged by 
fibroids. fell mto necrosis. 

9. Slwcl~ crnd e.rhattslion enter into every case, but they may be the main 
fatal factors. 

10. Ruptul'e of the posterior wall of the vagina, caused by violence of the 
expulsive efforts, has been noted. 

Treatment.-If the displacement is recognized in the early stage, before 
urgent symptoms have arisen, the simple and effective treatment is to keep 
the uterus in 8iln by a suitable Hodge pessary. In this way not only may 
abortion be frequently averted, but the occurrence of incarceration and the 
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attendent dangers will be obviated. If this opportunity be lost. and the ca~e 
has developed into danger, successful treatment becomes more doubtful, but 
the cour:se to be pursued is well-defined. 

1. Pu<t.~ the catheter. U.:::e a flexible male instrument, and, in anticipation 
of difficulty, it will generally be wise to induce _a nrestbesia. The point of 
the catheter must be directed close up behind the symphysis. It is not 
always easy to empty the bladder, even when the catheter has entered it. It 
should at first be passed in as far as it will go; then, as the urine ceases to 
flow, draw it gradually forward, and generally more urine will continue to 
flow; towards the end, gentle external pressure should be made. The 
bladder, it must be remembered, is paralyzed. Sometimes the stream is 
obstructed by detached mucous membrane, by blood-clot, or mucus. ·where 
this is suspected, a stream of tepi<l water may be injected through the catheter. 

2. The bladder being emptied, the reduction of the ·uterus by taxis may be 
tried. Difficulty from two causes may oppose. Adhesions may bind the 
uterus down, as in Blundell's case. 1\[oldenhauer's case is a similar example. 
We believe this complication is very rare. 

The other difficulty is from the swelling of the parts contained in the 
pelvis. "rhen the bladder is emptied, under rest this may to some extent 
subside, so that it is not desirable to push the attempt at taxis too abruptly. 
If gentle effort.s do not succeed, it is wisei to keep the woman on her left side 
in a semi-prone posture, to give a subcutaneous injection of morphia, to empty 
the bowel by enema, then to introduce a Barnes's bag into the rectum. Ia 
thi.::: way Playfaii_' reduced the uterus. In one case in Robert Barues's hands, 
at the London Hospital, this plan failed; but in two others at Rt. George's 
it completely succeeded. 

This failing after some hours, taxis may be again tried. The manccuvre 
is as follows: The patient under anresthesia, in semi-prone posture, one or 
two fingers are passed up the rectum so as to get a fair purchase on the right 
side of the fund us of the uterus. Steady pressure is then made, not directly 
upwar'1s, but over towards the left ilium. The object is to release the uterus 
from the over-arching promontory. Thus pushed over to the side the fund us 
finds room in the retreating excavation at the side of the promontory. As 
soon as this is attained, the funclus will rise forward with little difficulty, 
sometimes even with a spring. \Ve have succeeded in a difficult case by 
what may be called the bipolar ruetbod-tlrnt is, by combining with pressure 
on the fundus, as described, traction of the cervix in the opposite direction. 
It may even be useful to pull upon the cervix by help of Barnes's nxis· 
tra<'tion vulsellum forceps. 

3. Induction of abortion.. Taxis failing and urgent symptoms persisting, 
reduction must be facilitated by first lessening the buJk of the uterus. This 
can be clone in one of two ways. If the os uteri is accessible, a sound or 
stilet may be passed into the uterus to puncture the nmuiotk sac, and even 
to break up the ovum. Tl_1e immediate efff'ct_of this. i~ to reduce the .volu~ne 
of the uterus. Then the tissues generally shrrnk a little, and the taxis, tried 
again at the end of a few hou~, may be ~uccessful. At any rat~ the ex~es
sh·e pressure is Je~sened, and time is gamed. The next effect 1s abort10n . 
The ovum cast out or extracted, a further reduction of volurue is gained, 
and

1 
as far as prcs:sure is concerned, the dange_r may be considered at an en~l. 

But it may be diflicult to rea?h the os. uteri; th~~\ we have . a resource 1.n 
tnpping the uterus through its posterior wall. Ihe best 111str~1m~nt. 1s 
Dieulafoy's aspirator-tr~>car. The forefinger ?f the left hand applied ms1de 
the vagina or rectum discovers. the most bulg111g 1~art of the uterus, and the 
trocar, guided by it, is pushed mto the uterus, tak11!g. care to enter perpen· 
diculnrly. The rectum is to be preferred, as offel'lng more certarnty of 
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penetrating into the body of the uterus. If this has been succe~!--fully pructisecl, 
abortion follows. 

'Vhere it has been found impossible to pass a catheter, reduction of the 
uterus being also impossible, the expediency of puncturing the hi adder above 
the pubes may be considered as well as puncturing the uterus. The aspirator
trocar may also serve to puncture the bladder. In the "Obstetricltl Opera
tions," three cases are recorded. 

When the symptoms are not urgent, the bladder being kept empty, and 
there is no marked eccentric pressure, it is not wise to u~e any ~rent effort 
to reduce at ouce. 'Ve may try the action of a Hodge pcs~nry. The grn<l1ml 
influence of thih instrument may reduce the uterus within twenty-four hours, 
as we have seen in a case at St. George's Hospital. The pregnaney was not 
disturbed. 

Aj1e1·-trcatmenl. Absolute rest, care in empty ing the blad<ler by catheter 
every six hours, sedatives, light d iet, combine the principal indications. The 
bladder will demand special care, as cystitis is common . An important point 
itfter reduction is lo prevent the uterus falling back again by adjusting a 
Hodge pessary. Hichter, Baudelocque, and Simpson advised this. Looking 
to the hh;tory of retroversion, and regarding it as a condition existing before 
preg1rn.ucy, the prophylactic t1·ealment should have prominent attention. \Ve 
ha,·e on many occasions used a pessary to support the uterus when retrovertecl 
duriug the first three months of pregnancy, as a precaution against impac
tion, and to ob,·iate and rel ieve retention of urine. 

H.etroversion, or rather retroflexion, may occasion difficulty even after 
delivery at term. The uterus remaining uncontracted, and therefore en
larged llll<l flaccid, may bend back, and become locked in the pelvis. Reten
tion of' urine may result. This accident will be more fully described in the 
history of labor. 

The general rules, then, may be thus summed up: (1) Empty the bladder; 
(2) make a gentle attempt at reposition; (3) if this fail, be governed by the 
urgency of the case; if there be great distress, induce abortion or puncture 
the uterus by the aspirator-trocar, and wait; (-1) when abortion has taken 
place, make further cautious attempts to reduce; (5) if there be still diffi
culty, wait again i (G) when the uterus is reduced, support it in position by 
a suitable Hodge pessary. 

The history of paflial or incomplete ;·etroversion, with sncculation in tl10 
abdomen, more properly belongs to u dystocia," under which head it will be 
described. 

Prolapsus or Procidentia of the Gravid Uterus.-This may be real or 
appm·ent. A minor degree of prolapsu;;i is frequent in early ge:-;lation. We 
ha\•e seen that it exists in one form as a con<lition of retrover:sion. But it 
may exist without the retroversion to the extent previously described. The 
uterus rests upon the pelvic floor, the os pointing between the labia, and the 
fund us not seated below the promontory, but pointing to the brim. The axis 
of the uterus will pass in front of the promontory. 

Tbe effects of this descent are (1) to pull down the bladder and to cause 
irritabi_lity of the bladder; (2) to press upon the rectum and cause constipa
tion. Locomotion is also somewhat impaired. 

lu such a case it is wise to raise and keep the uterus at its proper level. 
Tbis is done by adjusting a suitable pessary. It should be worn lmtil the 
uterus is large enough to rest upon the brim. This wiJI commonly be about 
the fourth month . 

Iu some cases, comparatively rare, the gravid uterus escapes almost 
entirely from the pelvis, the os uteri being fo und at the lowest extrem ity of 
a rounded fleshy mass. The vagina is completely everted, aud forms a cov-
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ering for the procident ma~s. As the uterus grows it is liable to become 
gripped by the vulva and strangled. Ileuce the obvious importance 11f 
t:arly reduction. It has happened that procidentia per~isted beyond the 
sixth mouth of gestation, when reposition can hardly be efli?cte<l Unless the 
uterus be fir~t reduced in bulk by remoYing its contenb. 

The subject belongs more properly to dystocia. ·we may here state tlrn.t 
cc~nc~ptiou may. take p~ace in a procident uterus, copulation befog performed 
wtthm the cervix uter1. 

Procidence may occur suddenly under severe strain . 
• 1J!pare1d)Jroci~enti?' consi*ts i?~ hyperlrophir clo1.yat_ion or outgrowth of the 

cervix uter1. This will be described tiHder "Dystocw." 

Anteftexion and Anteversion of the Gravid Uterus. 

Fur the greater part of our precise knowledge of this subject we are 
indebted to Gruily Hewitt. 1 

In early pregnancy there occurs, as we have seen when de:scribing diag
nosis of gestation, Fig. 96, a normal increase of nutation of' the uterus. 
Hence in many cases a degree of irritability of the bladdt:r. But in :::ome 
cases this nutation is so extreme that the fondus gets locked behind the 
symphysis. Iucarceration with ante\•ersion i~ neces~arily le~s frequent than 
with retroversion. The symphysis presents no overarching like the promon
tory to prevent the rise of the fundus uteri. But it may occur. Hewitt 
cit s cases from other authors1 and describes ca~es that came under his own 
observation. 

As in retroflexion, antefiexion may take place ofter pregnancy has begun, 
or it may hnve existed before the 1>regnancy. Hewitt thus sketches the hi!i.
tory: 11 In many cases the uterus is anteflexed in the first or second degree 
with first degree of anterior rotation. Pregnancy occurs. An unusual 
degree of sickness is observed from almost the moment that pregnancy 
begins. There is great frequency of ruicturition. Walking and sitting ag
gravate both these symptoms. The patient is more or less uncomfortable in 
other respeets. This condition persists up to the middle of the thin] month . 
Then the symptoms undergo a change-either improve or become very much 
worse. If they improve, that indicates that the bend in the uterus has given 
wny, the organ is expanding more easily, and rising up out of the pelvis. 
If, on the contrary, there is intensification of' the symptoms, this means that 
incarceration is present. The incarceration, perhaps, is only temporary; at 
the end of n fow days the expansion does the work required, and the uterus 
rises. 

11 In nnoth€9 set of cases the history is as follows: The uterus has been 
antellexed for some time. It is hard, rigid, and firm in texture. Pregnancy 
occurs. Instantly great pain is felt; sickness is very troublesome i so, also, 
great micturition. The patient continues to go about; the uterus is not kept 

~~ti~~~i ~ts!!1 eb~~~~ 0fr~:ut~~1':0t.~n~i~~~at~1~r~~di~~~~~\rt~~l szffmc;:~~1~!1: 
abortion, but not necessarily so." 

The diagnosis is not difficult. Theo~ uteri is very far back,. and the dense 
resisting tumor, the antcflexed uterus, is felt through the vngmal roof. As 
it increases in size it assumes an oblique position. This wns so in Ulrich's 
fatal case nud Hewitt verified it in two cases. The treatment in the milder 
cnsl'S con~ists mainly in rest and expectancy, giviug the uterus time to right 
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itself uoder advancing development. The dorsal or reclining postures are 
to be ob5erved. In more severe cases the patient must take to be11. An air
ball pessary, worn from time to time, may by elaslic pressure lift up the 
uterus. Hewitt speaks well of his cradle-pessary in some cases, and rea~on
iog from our own analogous experience in retrover.sion, we cannot doubt the 
importance of this practice. The caution, howeYer, is necessary, that the 
patient should be under observation, and not indul~e in free exercise. 

Antejlexion o.f the gtuvid uterus, with la:t 01· pendulous belly. The 11 1tterw~ 
en bh11ce.n This condition is observed in some women whose tissues nre 
weakened and left stretched by previous gestations. The abdominal walls 
offer no support to the growing uterus, and the uterus itself, partaking of 
the general laxity of tissue, bends or bags forwards, riding over the sympbysis 
like a pack-saddle. In some cases there is actual hern ia of the body of the 
uterus, the rect i muscles having been stretched asunder in labor, so that the 
fuudus uteri is covered only by stretched apoueurotic membrane, connective 
tis.;;ue, and skin. 

The uterus may develop to term under this condition, and give rise to 
clystocia, from lack of aid of abdominal muscles and loss of relation between 
its axis and the pelvic axis. How to deal with this case will be described 
under '' Dystocia." During gestation, the case is best met by a well-adjusted 
belt, which grasps the uterus well from below, carrying it back and upwards, 
thus supplementing the lost power of the abdominal walls. 
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c. F1\•m11m plurimi~ afficitur malis ex sola grtwi<lilnte oriunclil'l."-Bo~;1t11.L\.VE 

As a general p1·opositiou it ma.y be stated that the diseases of the gr::wida 
mav be d ivided into: 

A. Pathological exaggerations of the physiological con1litions of gestation. 
B. Pathological processes continued from the pre-gravid state, or grnfted 

upon the gravid state. In either case the disease, in its origin independent 
of tbe existing gravidity, becomes modified by it. 

The diseases which are the expression <Jf pbysiological excesses are e::seu
t inlly, if not directly, diseases of high nervous and vascular tension; and the 
pathological processes originating independently of the gravid process equally 
fall under the influence of the high tension of gravidity. 

The diseases of the gravida are thus stamped with an opposite character 
to those which affoct the puerpera. The diseas£s of puerpery are essentially 
d iseases of lowered nervous and vascular tension. 

The characteristic diseases of gestation then are convulsions in various 
forms, hemorrhages, effusions, albumiuuria. The characteristic di!:iea:-:es of 
puerpery are septicremia, thrombosis, mania. The first class have for their 
genetic feature centrifugal force, action from the centre to the periphery. 
The second class have for their genetic feature centripetal force, disintegra
tion of tissue, absorpt ion, excretion. 

The study of the diseases uf the gravida. is rich in illustrat ions of the 
genesis of disease even beyond the domain of gestation. Iu this study we 
may acquire faith in the aphorism: Pathology is simply physiology working 
wider d~Uiculties. 

There are fow opportunities of obscn·iug the initiatory stages of morbid 
processes with so much precision, under conditions so simple and so complete 
as tho:-.e afforded by gestation. ..\.. woman who becomes pregnant may be 
regarded as the subject of a scientific experiment performed under more 
exact conditions than can often be commanded in the physiological labora
tory. "'e begin with a healthy subject. ~he becomes pregnant. From 
that moment she is under the dominion of a uew impulse which, acting upon 
every tissue and every organ, tests their structural soundness and working 
capacity. Hence the aphorism or law which we have already enunciated: 
Pregnallcy is the great test of bodily so11nd1~e,.i:,>1:. . . . 

If the subject prove sound, and no ser10us d1st~rbrng cause from without 
intenene, the equilibrium between the new i;uollve power, and the organs 
acting under this power, is preservel~. ~ut if fr~m any cause the hup~y 
balance be disturbed, so that the phys1olog1cal strain upon the organs be JU 

excess of their capacity to responc~, there will be clanger of a b~·eak·down. 
In the gravid state the system s~ram~d to the utmost do~s not easily tolerate 
the concurrent course of pbys1olog1cnl processes earned to excess, or of 
engrnftecl pathological process~s. The conse.quence is, either t~n:t the patho
logical process will devel.op rn.to more ser1.o~s degrees, entailmg perhaps 
organic changes, not censmg with the grav1d1ty; or that the system, rebel-
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ling under the pres.sure, refuses tv carry on the gravid process i an<l so 
aborlion oolves the difficulty, thus not seldom averting a fatal bsue. 

Abortion, then, is an indication of a system or organ overtaxed, or of 
di~t:a::;e; and is a mean:; adopted by nature for relief or cure. That is to 
say, abortion is often conservative as regards the grnvida. 

·under the testing power of gestation, latent morbid conditions are evoked. 
Of this law many instances will appear in the sequel, illustrating the genesis 
and evolution of disease. To cite one here, ague may be mentioned. Years 
after having suffered from ague, the subject considered cured will be seized 
with aguish fits on becoming pregnant. Paget has called attention to the 
like revival of ague under the trial of surgical operations. 

Physiological processes strained to excess do not necessarily induce abor
tion. l\Iother and child may be imperilled or destroyed, or they may 
struggle on with more or less distress to the natural termination. Certain 
phenomena, sometimes regarde<l ns diseases, really serve as regulators or 
moderators of the forces at work, tending to keep tbe equilibrium. Amongst 
these may be cited, salivation, pyrosis, vomiting, diarrhooa, hemorrhage, as 
hoomoptysis apart from tuberculosis, hrematemesis, melrena, hoomaturia, burst
ing of superficial veins, hemorrhage from the cervix uteri and vagina and 
from the decidual cavity. Thus abortion and other evils are averted. 

Nor do independent morbid processes necessarily lead to abortion. But 
when abortion does not ensue, the morbid processes already in action are 
likely to be intensified, and to persist after the gravidity is 0\1er. On the 
other hand, most of the diseases arising out of excess of physiological actions 
may, when the gravidity is at an end, disappear, leaving no trace of organic 
lesion. 

Tht!se leading facts before us, we can with more intelligence follow the 
evolution of disorder and disease in the gravida, aud grasp the relations of 
phenomena essentially linked together but which must be described in suc
cession. 

A. Pathological exaggerations of physiological processes proper to 
gestation, or pathological conditions arising in the previously healthy woman 
under the impulse of gestation. 

The logical aud clinical order of exposition of these conditions is the same 
as that pursued in the chapter describing the natural history of gestation. 
If we take the nervous system first, it is because there is reason to believe 
that this part of the organism is first affected ; but it must be remembered 
that the vascular system and the other organs, and notably thE> blood, almost 
immediately feel the new impulse, and work for good or evil with the nervous 
sy::item. 
· Trrn NEUROSES OF GES'fATIO:s.-The increased psychical, emotional, and 

diastaltic mobility occasionally reveals itself in ultra-physiological exce.::;s. 
A general proposition may be stated which applies more or less to all 

nervous aberrations of gestation. The nervous system is tripartite in 
aualysis, but it is one in reality. The emotional function i:; rarely affected 
\\itho~t involving the psychical and diastaltic functions, and so it is with 
each m turn. 'Ve may, indeed, often discern which is the first to be dis
turbed; it is nevertheless abundantly proved by clinical observation that all 
three functions are quickly affocted together i and that ns the disturbing 
acts become more frequently repeated in one direction, the stronger, the 
prompter is the associated disorder of the other functions or nervous centres. 
We have not here dwelt distinctly upon the ganglionic centres and the 
functions of this system. But a lthough not so open to direct observation, 
there can be no doubt that this part of the nervous system is in equal 
solidarity with the rest. 
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B. A group of Paralytic Affections. 1. Of the special senses, as amau
rnsis, dcafoess, loss of taste, loss of smell. Ilemiplegia, paraplegia, depending 
or not upon lesion of the uen·ous centres. 

The neuroses developed under excess of physiological action are: 
a . • \ group of convulsive affections-as vomiting, singultus, reflex con-

~~~~~~~~a,8iJ~l~~~~)e~~~a:~J::n~~~~c~iir~E1J?n~b~h~e1;~~io~~i~f~)bt~~~:~:iac~~~~~~ 
darum). • 

b. Heffex paralysis, as paraplegia. 
r. A group of' mental disorders (including puerperal insanity). 
The Vomiting of Gestation.-Usually cla'8ed with the diseases of the 

:-;tnmach, we do not hesitate to place it first in the rank of convulsive dis
onlers. The familiar symptom of physiological gestation is simply the 
expression of the concomitant high nervous tension . \\'hen a new motive 
force is created, there must be a provision for the maintaining the balance 
between the quantity generated and the quantity applied to its destined use. 
~\.ny excess must be discharged. Vomiting helps to perform this regulating 
office. It is even less rational to call vomiting a disease of the stomach than it 
would be to ascribe to disease of the stomach the vomiting which attends 
disease of the kidney or of the brain. The stomach mn.y be perfectly 
healthy. It is simply the seat of election for the discharge of superfluous 
nervous energy. 

ETIOLOGY OF THE YO:"HTlNG OF G£-iT.\TION.-Given the centric irri
tability, what are the eccentric or peripheral irritants? The first class of 
causes must be sought in the womb itself. Bretonneau supposed that the 
sympathetic vomitings depended upon the difficulty the uterus experienced 
in distending, and upon the special irritation that might result from its 
rigidity . Translated into the language of modern science, "sympathetic" 
is "reflex." l\Iany facts lend support to Bretonneau's theory. Thus the 
vomiting is more severe in first pregnancies; it occurs early in pregnnncy
that is, when the new growth i::; telling most upon the uode\·eloped uterine 
fibre; whenever the uterine fibre is suddenly or rapidly stretched, especially 
in pregnancy, vomiting readily occurs, as under the rapid formation of liquor 
amnii, the spontaneous or artificial dilatation of the cervix. Tbe occu1Teuce 
of vomitiug in the morning on assuming the upright posture is also explicable 
on this hypothesis. This posture causes a sudden hydraulic pressure upon 
the uterine vessels, thus distcncliug the uterine tissue. 

In another class of cases the uterus, subject to exterual pressure, excites 
vomiting. Moreau relates a case of 1ockiug of the uterus under the promon
tory, in which severe vomiting set in, relieved on releasing the uterus. Mayer 
and Ulrich give cases of vomiting with anteilexion, relieved by supporting 
the uterus. Graily Hewitt' in~ists that the cause is antefiexion or retro
flexion, and expla.ins the moruing a.Unck by the suddcu change to the 
upright posture, thus throwing the weight of the intestines upon the uterus. 
But it is a fact that vomiting often comes on before getting up. Accepting 
to a certain extent llewitt's theory, we believe the morniug sickness is more 
frequently due to h1rnger and weakness. And we have another theory to 
offer. Its constaut occurrence in the morning seems to imply that at this 
time there is a maximum of central nervous irritability, so thnt comparatively 
slight }1erioheral causes will then act with more effect. The immediate 
irritating Cause we believe to b~ the stretching of the uterine fibre under ~he 
eccentric pressure of the grow.mg ovum and. the turgescence of the uter1~e 
vessels. This turgescence receives a sudden rncrement under the hydraulic 

1 Ob-t. 'frans., 1871. 
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pressure which takes place on assuming the erect posture. In addition to 
this, there is the proclivity arising from fasting. . 

An analogous condition is seen in some cases of dysine11orduea, especially 
if depending upon narrowing of the os extern~m uteri or tte:-:i<H~-f'rec1uent 
causes. Here the analogy between menstruation and gestation 1s enforced. 
In both there is the predisposing exalted nervous tension and the uterus 
distended by developed decidua and blood. 

Rapid artificial distention of the non-pregnant uterus will cause vomiting. 
This is seen in dilatation by lamioaria-tents. 

Certain morbid conditions of the uterus give rise to vomiting. Henry 
Bennet and H.ichelot recognized inflammatory conditions of the cervix as 
the cause. 

Emotions, if intense and of oppressing kind, may start uncontrollable 
vomiting. Robert Bnrncs saw in consultation a lady who suffered severely 
in her first gestation, went lightly through the three succeeding pregnancie:s, 
and when one month pregnant for the fifth time, underwent severe family 
trials, came home exhaust.eel, was attacked by unremitting vomiting, and 
died iu a few clays. \Ve have seen other cases of vomiting induced by severe 
mental shock, also ending fatally notwithstanding the induction of abortion. 
Vomiting so incluced under the exciting action of emotion is indeed the most 
dangerous form. In another case, that of' a young lady of singular beauty, 
incoercible vomiting set in between two and three months after mnrriage. 
She had conceived probably immediately after marriage. Iler husband 
committed murder and suicide. The wretched widow also found herself 
syphilized. llaunted by the dread of bringing forth a child foredoomed to 
insanity and !Syphilis, she implored that abortion might be induced. Her 
prayer was not assented to, and in a week she died exhausted. 

An o,ffendi11g body in the ulents is a not infrequent cause. Thus we have 
known a dea<l fCctus retained cause severe \'Omiting until it was expelled. 
A diseased placeuta or fcetus will act in like manner. ;o.;ome of the most 
severe cases we have met with were cases of' hydatidiform degeneration of 
the placenta. This probably acted, partly, at least, by distending the uterine 
fibre. Mc('liotock relates a case of severe vomiting due to au intrauterine 
polypus. This is not uncommon. Pain and vomiting cease when the polypus 
is extracted from the uterine cavity. The retention of a cletruncated head 
i11,. ulero may have the same effect. Perfect relates a case. Dance relates a 
fatal case at three ancl a half months in which he found inflammation of the 
clecidua; another, also fatal,' from inflammation of the chorion and amnion 
at four months, au<l :t third from softening and engorgement of the uterine 
walls. 

I1llucu1'1'eut Disea.~r.-,Ve have known whooping-cough attacking a preg
nant woman determine severe vomiting. Thit:i is not surprising when we 
reflect that a convulsive affection is grafted upon a system strongly predis
posed to convulsion. 

Alcoholism has in our experience given rise to or kept up severe \"Omiting 
This form is the more gra\·e because alcohol is the popular remedy, and one 
most easily abused. 

Albmninuria, as a cause, was pointed out by Sir J. Simpson. 'Ve have 
verified this on many occasions. Usually eclamptic convulsions attend nlhu
minuria; and it is not surprising that convul:sion in the form of vomiting 
should be evoked. 

There has been noticed a deficiency of urea in the urine. Thus, we may 
have a condition analogous to that described by Andrew Clark as "renal 

1 Arch. Gen. de Me<l., 1829. 
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inadequacy." On the other hand, it is probable that, as in some cases of 
incoercible hysterical vomiting, the formation of urea is scanty, and that 
some is thrO\\ll off by the vomit. The vomited matters should b'C examined 
for this and other condition~. 

<?ot.:~i:sE oi.·. T;11E. AFFECTIO:N.-Pa.ssing over the physiological vomiting, 
which 1s not rnJurious, and usually abates at the end of the third month 
when the uterus rises out of the pelvis, we may note that: 1. There are 
cases of pathological import within the first trimestrium. The most serious 
of these are the cases in which severe mental shock is the starting·point. In 
these the vomiting sets in perhaps suddenly, with unusual severity, is 
attended by gloomy depression passing into despondency. These cases may 
run rapidly to a fatal issue, resisting all treatment, even the induction of 
abortion. The pulse rises in frequency,sinks in power, the temperature rises, 
and yet the ovum retaining vitality, we can hardly admit septicremia as a 
factor. But here, as in all aggravated cases, a form of blood-poisoning 

:~~~::; i0~ ~:tt;:· ~o~~~li;~~!s~h:f °:~s~~\:~k;n ; ~~:~~;::;:~1~s a~::~~:t;;~~t~·;~'l1 
for nutrition being supplied from without, the system feeds upon itself-that 
ie, a rapid process of disintegration of all the tissues, most marked iu the fat
tissue, is set up. The blood is degraded and erupoisoned. This condition 
intensifies the vomitiug, and renders treatment more difficult. If the patient 
survives Jong enough, she becomes emaciated to the last extreme. Tbe secre
tions, the urine especially, are scanty. Some albumen commonly appears in 
the urine. These cases are not to be confounded with those in which albu
ruinuria plays a primary part; but we believe that, as in these, urremia 
enters as a factor. Delirium sets in towards the end. 

All these events may occur within the first trimestrium; they are more 
frequent in the second trimestrium-that is, having begun during the first, 
they culminate in the second. 

A point of great clinical interest is, that once started, the convulsive dis
order acquires intensity by repetition of the altack&. Slighter exciting 
causes will provoke a fit. The nervous centres, weakened by the repeated 
shocks and by defective nutrjtion, become inordinately susceptible to centri
petal or centric impressions. And we may witnees in severe cases how the 
several nervous centres react upon each other. At first, the excitant of' 
vomiting is simply diastaltic; presently, a thought, an emotion, and soon the 
slightest physical disturbance, the most ordinary impressions upon the senses, 
will provoke an attack. The smell of cooking becomes an intolerable 
offence; a bright light; a loud noise vibrates through the organism, and 
irrepre:::sible vomiting or siugultus breaks out. 

At this stage, diarrho:.>a, the evidence of toxremia, often sets in; marasmus 
soon succeeds, and the situation is rapidly becoming critical. 

It appears to us as extremely probable that incoercible vomiting induces 
or aggravates organic change in the liver an~l kid~eys. We have seen it as 
the first symptom of ac~1te ~ellow atrophy of the liver. , . . 

'Vhen vomiting sets m after the fourth or fifth month, and a Jorllon later 
still, the earlier stages ~aving been passed wit~out. unusu~l dis.tress, we ~1ay 
presume that the cause 1s a dend fretus, album1~urin, sep~1crem1a? alcohohs~, 
or the rapid distention of the uterus by e.xcess1ve secretion of liquor amnu. 

In all of' these cases the vomiting will probably persist so long as the 
uterus retains its burthen. In a certain proportion of instances Nature 
solves the difficulty by abortion. In some, ~~lerance is induced under treat
ment and time. Burns observed that vom1lmg ceased on the death of the 
fc:etus; but this is not constant. 

18 
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PROGNO~r~.-The majority of cases recover without the interruption of 
gestation. But in a far larger proportion than is commonly accepted, death 
is the termination unless avertetl by abortion. It is imposi'ible to state the 
case numerically. But every author of experience gives examples of fatal 
cases. Severe vomiting should always be looked upon with anxiety, and a 
prognosis should not be hazarded until the symptoms exhibit decided pro
gressive amendment. 

The danger of the affection is sometimes doubted, and this doubt, founded 
on subjective ignorance, is urged as a plea against the induction of labor. 
McClintock1 says, "\Vi th a very moderate amount of resC'arch I have been 
able to collect close on fifty authentically recorded cases, and I know of 
l)tbers which have not been published." 'Ve, ourselves, have seen nine 
fatal C38eS. 

Vomiting is frequently attended by or alternates with singullus, another 
form of convulsion, depending upon disturbance of the ganglionic centre 
i·eacting upon the spina l system. 

A frequent accompaniment is pyro.sis; a watery glairy fluid sometimes 
streaked with blood is ejected. 

In the "Lumleiau Lectures," 1873, Robert Barnes distributed the cases 
of severe vomiting into three groups. The firi:it group, that comprising cases 
of severe· vomiting within the first three months, includes primigravidre as 
well as pluriparre, although the primigravidre are the most numerous. Iu 
these the preponderating condition is the extreme convulsive tension of the 
nervous centres. In some the subjects are constitutionally 11 nervous," sus
ceptible to emotional and physical impre~sions. In some there is a morbid 
diathesis. In some, especially pluriparre, there is probably blood-degrada· 
tion. Sooner or later, blood.degradation surely supervenesj but this factor 
does not appear to be necessary to the production of vomiting in primi
gravidm in the first month. 

Ia tbe Recond group, including cases of continuous vomiting increasing in 
severity, the initial conditions are those which mark the fin~t group. But 
very soon another condition arises; continuous vomiting implies impaired or 
arrested nutrition. The influence of' this seems to be to iurrease the irrita
bility of the nervous centres. If the strength can be raised, the susceptibility 
is diminished. But this is not all. If food be not supplied from without, 
the starved system feeds upon itself. Absorption goes on actively. The 
proceeds of tissue-change find their way into the blood and em poison it. At 
this pl)iut the danger is extreme. The blood-poison further increases the irri
tability of the nervl>us centres; it oppresses the brain i delirium supervenes; 
and utter prostration is at hand. Every fit of vomiting acts as a shock, and 
leaves the system more open to the next attack. At this point, the slightest 
peripheral or emotional disturbance will excite a fit. Diarrhcea is not un· 
common at this stage. It bears further evidence of toxremia. The indica
tions of danger are : extreme emaciation; a pulse small, ea~ily put out, ex· 
.ceeding 130; hollow,staring eyes; Ilippocratic aspect; delirium. We have 
not seen a patient recover in whom the last symptom had persisted for a few 
days, supervening on the rapid pulse. The vomiting may now subside; 
even premature labor may take place; but the patient will sink notwith
standing. In some cases the urine is albuminous. Where this complication 
exists, the cases are in close affinity to albuminuric eclampsia. 

In the thfrd gmup, that in which the vomiting becomes obstinate in the 
later stages of gestation, the eitiology is sometimes pretty clear. The uterus 
has rapidly, almost sudden ly, undergone excessive distention from undue 

1 Dubl. Journ. of )Jed. Sc. 1 1873. 
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secretion of liquor amnii, OT from twins, or a diseased ovum. At this time 
vomiting has set in. The explanation appears to be this: normally, the 
uterus grows pai·i. passu with the embryo. The adaptation is so well-balanced 
that there is no strain. But if the contents of the uterus be suddenly aug
mented, the harmony of correlation is destroyed. The uterus cannot sud
denly grow or yield to keep pace with the eccentric pressure within. Its 
fibres are stretched, perhaps torn, and vomiting results. In other cases there 
is unmistakable evidence of blood-poisoning. Jaundice attends, sometimes 
preceding, sometimes apparently induced by the vomiting. The most striking 
example of cholremic vomiting is that connected with acute atrophy of the 
live1·. 

TitEA'l'MEN'l'.-A careful exploration, pelvic and systemic, to discover 
the causes in operation can alone furnish a rational therapeusis. If we find 
displacement 01· inflammation of the uterus, we must lose no time in elimi
nating these factors; if we find an offensive discharge or hemorrhage from 
the uterus, we must discuss, with a view to prompt action, the emptying of 
the organ and disinfection; if we £.nd the uterus distended beyond measure 
by plmal gestation or liquor amnii, we must deliberate as to the probability 
of the patient tiding over the interval before the natural term of gestation, 
or the attainment of viability by the fretus; and if we decide that procras· 
tinatiou is too hazardous for the mother, we must provoke labor without 
undue hesitation. "re are sure that we have seen more reason to regret 
delay in resorting to this ultim,a ratio than from having had recourse to it 
too early. Several times have we witnessed a fatal issue because abortion 
was induced too late. At the same time it is proper to bear in mind that 
cases occur which seem doomed from the first, against which all means fail. 

:McClintock ta.bulates 36 cases in which the induction was resorted to; in 
6 of these death ensued notwithstanding. 

Copeman's jJ[etlwd. 1 Standing before the operations for arresting gestation 
comes Dr. Copeman's method of dilating1 the cen~ix uteri. This is done by 
the finger, or, if the os is na.rrow and bard, by bougies. Cases have accumu
lated proving the most l'emarkable success. "\Ve ourselves bear testimony 
in its favor. Unless the indications for bringing the gestation to an end 
quickly be very urgent, this method should always be tried first. What is 
the explanation of its efficacy? Until this is established on clear grnunds 
we may be satisfied with using it empirically. It is free from danger, and 
does not seriously imperil the gestation. 

The treatment of the milder cases is generally expectant. Although the 
patient or her friends may declare that "she vomits everything she takes,,, 
the balance of nutrition is still supplied from without. She does not greatly 
emaciate; she preserves a fair aspect; intervals of cheerfulness follow the 
attacks of vomiting. Under these conditions we may try a variety of 
remedies more or less empirical. These may be classed as sedatives, alter
atives, antacids, and peptics. Amongst the sedatives, the bromides rank 
highly, then digitalis, wl!ich has t~e. undoubted prope~ty o.f regula:ing 
nervous and vascular tenswn; five-m1mm doses of chloroform Ill emulsion; 
pyroxylic acid; Indian hemp. Simpson spoke wel~ of .a _teaspoonful of 
naphtha in tincture of .hops •. calui:nba1 and soda i _car~omc acid in ~fferves~ents, 
lime-water alone or with milk, bismuth, magnesia, nitrate and oxide ofsilver1 

chloride of calcium. Tyler Smith, Tessier, and others speak highly of pepsin. 
Strychnia is sometimes of_ great servic~; Metc~l~e Johnson (1871) f'onnd the 
hydrated phosphate of lime successful. Salwrne, ~xtract of walnut1 the 
oxalate or nitrate of cerium, are recommended by Simpson; Bedford cL1red 

1 Brit. :Med. Journ., 18i5,18i9. 
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by tor ~ grain doses of ipecacuanha two or three times daily. A valuable 
remedy is caffeine, given iu t or ~ grain doses every hour or t~''O i guara~n, 
maltine, koumiss, have their use. A drop of solution of 111tro-gly~erme 
(1 in 100) on a lump of sugar is sometimes very efficacious. Iugluvm has 
been extolled. 

The vomiting distresses most when the patient is hungry. It frequently 
comes on before getting up. This is the time then to take some nourishment i 
bot tea or coffee and milk, lime-water and milk, soda and milk, iced coffee 
and milk give great relief: Roberts endorses H.inger's plan of giving single 
drop doses of ipecacuanha wine the first thing before lifting the head from 
the pillow. In the daytime iced champagne and milk often allays th_e 
irritability. The stomach wants the normal stimulus and work to divert it 
from abnormal courses. 

The use of the reme<lies in the preceding list depends upon the tolerance 
of the stomach. They may, like food, simply provoke the stomach to rebel. 
Then we fall back upon the rectum, the skin and cellular tissue, and the 
lungs as the roads by which nourishment and medicines may be carried iuto 
the system. 8edati\"es can easily be applied in this way; chloroform or 
ether inhalations, nitrite of amyl the most effective of' all, thus give in
valuable service; chloral may be administered by enema in scruple closes. 
Extract of belladonna may be rubbed in over the epigastrium. Beef-tea or 
milk enemata may be made the vehicle of medicinal agents. 

We have found great relief in vomiting and hiccup, from breathing over 
the mouth of n. bottle containing a few drops of ether. 

In severe cases of marasmus, the question of intravenot1s injection of milk, 
of defibrinated blood, of saline solutions, must be considered. The patient 
ought not to be allowed to sink without trying the effect of these measures, 
which sometimes give marvellous results. Flying blisters to the epigastriuru, 
followed by morphia or belladonna dressings, have been useful; hot fomen
tations or water dressings may serve. R. IfHa 1 relates a. very severe case 
promptly relieved by passing a steady current of electricity through the 
epigastric region. 

Then we have the invaluable resource of subcutaneous Injection; ten 
minims of' solution of morphia are often of the greatest service; one drachm 
of ether introduced in the same way is especially useful in extreme prostra· 
tion, lifting up the vital powers and giving the opportunity of' supplying 
nourishment. 

In the era of phlogislic medicine, \'enesection was a favorite resource. 
Thus l\[auriceau relates successful cases, and Smellie relates a case of a. 
woman whom he bled at every monthly period, the vomiting always ceasing, 
and who thus went on to term . Campbell says: 11 The irritability nmni· 
fested during the early months must be attributed to the suppression of an 
habitual hemorrhage." Hence the first mode of arresting it is to bleed. If 
venesection is contraindicated, leech the epigastrium. Burns advocated 
bleeding. In Italy1 even now, bleeding is a favorite remedy. 'Ve must not 
omit to watch the secretions. Although diarrhcea sometimes attends, there 
may be accumulation of noxious matter in the intestines. Enemata will be 
useful. Slight ptyalism, induced by small doses of gray powder, may be 
tried. Dr. Pagoti relates an interesting case of extreme exhaustion recur
ring in three ~uccessive pregnancies, each time effectually controlled by 
keeping up slight salivation . Ile says the symptoms were so urgent that 
life was despaired of. FrequentJy, no doubt, the function of the liver is 
impeded or perverted : and we think there is a rational indication to try 

1 Austrnl. Med.Gaz., 1871. 2 Dubl. :Med. l:>res!I, 1859. 



Dr. Pagot.'s plan. If mercury cannot be tolerated by the mouth, we mi(J"ht 
succeed by inunction, mixing belladonna with the mi.Id mercurial ointm:nt. 

Then there i~ the great principle of real. This term embraces rest from 
emotional influences; physical repose, general and local. In the milder 
ca:-es, after the morning attack has subsided, exercise is beneficial, but in the 
severer cases absolute repose may be necessary. By local rest we mean rest 
for the uterus. It seems certain that, whether it be explained by Graily 
Hewitt's theory of exaggerated displacement of the uterus, or simply by the 
ordinary movements to which the uterus is subject, movements of the irri
table organ do excite vomiting. \Vhat is the remedy for this? Dr. Aubert,1 

reasoning upon Hewitt's tenets and clin ical observation, recommended in 

}:~:: ~a~~sl l~~dj u~~:d0fr~d~:r~~5~sa~ ~n °~~~el ~::-1 ~a :o~~b~ ~ec~~i8nl~i:e~.~i:~ 
there was no perceptible prolapsus, version. or Hexion. \Vhere there is 
obvious abrasion of the cervix uteri, applications of nitrate of sih·er may be 
of grent service. 

As in other maladies for the relief of which a multiplicity of remedies are 
extolled, we may suspect either that the vomiting of pregnancy is easy of 
cure, or that the beneficial action of the remedies is more apparent than 
real, or that this malady, being intractable, baffles the search for the remedy. 
The truth seems to be that under almost any treatment the majority of cases 
will resist for a time, and then get well. All the remedies specified have 
been credited with success, the part played by :Nature being overlooked. At 
the same time we should not ignore the fact that, by a judici..:>us application 
of the means at our command, the severity of the disorder and the consequent 
shock to the ~ystem may be materially moderated, and the path towards 
natural sub.sidence be so smoothed that the goal will be more surely reached. 

The disease may steal on insidiously but rapidly, so that the time for 
hopeful action may quickly pass away. If the pulse have risen to 120-130, 
if there be marke<l llippocrntic countenance, considerable emaciation, con
tinuous difficulty in keeping down food, sleeplessness, and especially any 
degree of delirium, it is highly probable that the induction of labor will be 
too late. It may even provoke distress which will accelerate the fatal issue. 
But in several cases we have seen there was no albumen in the urine, 80 that 
whatever poison there was in the blood the condition was probably different 
from that which is called urmmia. Comparing these cases with the phe
nomena of acute atrophy of the liver, and with other cases of rapid sinking 
in pregnancy, wc cannot help suspecting that there is developed some graver 
8\'slemic or organic 'lisorder than has yet been recognized. The irritative 
f~\·er, the delirium witnessed towards the end, are the result mainly of stan•a
tion. There is first defect of nutrition, so that the sufferer sinks from inani
tion · but there is also a. peculiar empoisonment of the blood, resulting from 
the ~bsorption of waste material and probably of some peculiar poison 
developed during the process of starvation. . . . . . 

Of all the ca~es that come before us, those Ill winch albummuria 1s an 
efficient factor leave the least room for doubt as to the cour~c to be adopted. 
Abortioo or premature labor should be promptly induced. \Ve must remem
ber that eclnmpsia is probably close at ha!ld, and if no~ exorcised qu_ickly, 
will overtake and perhaps destroy the patient. 'Ve believe that the 111duc· 
tion of lnbor is imperiously indicated when the pulse rises to 120, the tem
perature exceeding 100° F., emaciation becoming marked 1 the stomach 
intolerant of food, when the patient is harassed by want of sleep, and vomit
ing is provoked by slight causes nml frequently renewed. 'Vhen once the 

1 I .. yon )l&llcnl 
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balance of nutrition is clearly turned against the pati1:nt, so that she is foed
ing upon the waste products of her own ti&ues, she is in imminent clang-er, 
and the time within which a succes:sful therapeu~is cnn be pructi~ed is quickly 
passing away. 

On the other hand, we must not forget that in the majority of cases there 
is a natural tendency of the vomiting to suh:-ide after three or four months. 
'Ve must, therefore, study patiently to meet the distre~s by palliation as long 
as we can, hoping for the time when nature will a~sert her power and relieve 
the phy:sician. Giving this principle emphatic approbation, we feel com
pelled to protest with equal emphasis against a plausible but dangerous 
aphorism not seldom urged by the disciples of a timid 14 far nienle" school: 
"Treat the disease and let the pregnancy take care of itself." The reply to 
this, too often enforced by clinical experience, is: "The disease depends 
upon the pregnancy, and rnnnot be treated apart from its cause. \Vhilst 
you are fighting the assumed disease on empirical principles, the woman is 
drifting to death." 

Reflex Convulsions Simple.-By this term we mean convulsions neither 
true epilepsy nor albuminuric. ·we have seen women attacked with violent 
shuddering, with or without vertigo, but not passing into coma. The fits are 
accompanied by distressing tremors, and sometimes by syncope. Palpitation 
precedes and follows. These attacks suggest the term epileptoid; and per
haps the condition is closely allied . But they occur sometimes in women 
who have exhibited no antecedent epileptic tendency; and epilepsy, accord
ing to our observation, is rarely generated by gestation, but is a revival of a 
latent d iathesis. 

Cramps, or spasms in the legs, in the abdomen and elsewhere. In minor 
degree spasms and pains in various muscles may be regarded as ~imple evi
dence of the ordinary exaltation of nen·e-tension. When they become 
severe, as they sometimes do, causing loss of rest or sickness, sedative treat
ment by digitalis, bromides, even opium, may be indicated. They should 
always dictate a systematic interrogation of all functions, especially of the 
alimentary and urinary organs. Removing the source of irritation from the 
stomach may allay the distress. Examination of the urine may reveal 
albumiuuria; and in this case we must act upon the special indications in 
that affection . 

'Ve know women who are always troubled with a cough when pregnant. 
It is not attended with any bronchial secretion, it is purely nervous; it is of 
an explosive or convulsive character. And cough, especially whoopiug
cough, will, proclivity existing, sometimes set up true convulsion. 

Epilepsy may for the fir:st time break out under the trial of pregnancy, so 
that it now falls under consideration. But it is more frequently observed as 
a pathological process antecedent to and revived by the gestation. For the 
sake of continuity, and for the better appreciation of the interrelatious of 
the neuroses, it is better to comprise the description of the disease in this 
place. 

A case is related in the Lumleian Lectures of a woman whose history 
revealed a strong hereditary disposition to nervous disorder. After a labor 
and several abortions, being much exhausted, epileptic fits declared them
selves during her seventh pregnancy. A slight fit occurred at every men
strual epoch after this. At the next pregnancy ehe "took fits 11 again, and 
had them frequently during the whole period of nine months. The fits 
ceased after labor; she nursed thirteen months without fits, but in succeeding 
pregnancies she had frequent fits, and also during lactation . In her twelfth 
pregnancy fits recurred; she went to term; severe and protracted fits fol
lowed labor, she being semi-comatose between. When pregnant for the 
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thirteenth time, on quickening she had a very severe fit; a fortnight later 
the right leg was parnlyzed. At five and a half months severe fits set in, 
with prolouge<l coma, the paralysis of the leg continued. Labor was induced 
by rupturing the membranes; sbe had no fits during labor or puerpery. The 
paralp~is remained. The urine, examined at four diftfrent time~. showed no 
albumen. The abortions and the protracted lactations induced a gradual 
blood-deterioration, the etfe'.!t of which culminated after six years of repro
ductive troubles in the first epileptic fit during the nervous tension of ges-
tation . 

Although, as in this case, epilepsy will frequently provoke abortion, it is 
not nearly so likely to do so as eclampsia, indicating that the blood-poison 
in eclampsin. is more noxious and more acute in its formatiou, and therefore 
is a more potent irritant of the nervous centres. 

The case sketched illustrates the main features of the relatio11s of epilepsy 
to gestation, namely, the faculty of gestation to evoke a latent organic or 
functional disposition to epilepsy; the early appearance of epileptic fits on 
the commencement of gestation; the liability of the fits to be repeated with 
the advance of gestation; and the renewed proclivity to the disease during 
lactation. Throughout there is general anremia. This appears to be the 
most obvious blood condition. But, as we have explained, nua:ruia, especially 
in a pregnant woman, almost always entails some degree of toxremin, the 
result. of bad nutrition and weakened excreting pQwer. It differs markedly 
from eclampsia in the absence of albumen from the urine, and therefore of 
the acute toxremia which attends albuminuria. It is a chronic disorder 
called into activity by the degraded blood acting upon nervous centres in 
exalte<l tension under the influence of gestation, and affected by the organic 
changes proper to the epileptic diathesis. 

T!te ejj~ct upon the child is not constant. If abortion occur, it is not neces
sarily through the death of the embryo. The child has on rare occasions 
exhibite<l convulsions at or S(.IOD after birth; an<l the damnosa luueditas will 
in all probability, especially in the case of a girl, sooner or Inter assert itself. 

THEATMEN'r.-Is there any prophylaxis? Epileptics cannot be advised 
to marry. l\lnrital intercourse will sometimes cause tits. Gestation is almost 
certain to exercise a baneful influence. The remedial treatment consists in 
moderating the fits, obviating the effects of the coma, and restoring general 
tone. Regulate the secretions; give iron, zinc, bromides, cod-liver oil ; good 
diet i encourage exercise. If the brain show sign of debility, the induction 
of labor must be considered. 

Tetanus, preCminently an affection of exalted centric nervous irritability, 
is an occasional complication of pregnancy. It is not uncommon in hot 
countries in connection with pregnancy and labor. )[r. " 'nring1 recorded 
232 cases observed in India. "'e have often seen iu labor evidence of such 
extreme reflex and emotional irritability that we have expressed it to our
selves as tetanoid. But we have not seen true tetanus in a pregnant woman 
which we could identify with what we have seen oftctnnus nfth surgical ope
rntiom, or of so-called idiopathic tetanus. Sir James Simpson collected 28 
cases connected with abortion and labor. In some of these there was no 
unusual lesion i in some there had been hemorrh~ge i in some the vagina 
had been plugged to arrest bemorrha~e, and this ha~ been ?bserved to 
cause peculiar irritation. One observation made by Sunpson is undoubt
edly true-unmcly, thnt in this countr)_' tet~nus is extremely rare in women 

:~c1;;:;~:~1:l~o~1~c~;reg:t~1n%~d . D10r'~~~sl~~~:·sb~~ r:~~=don\;o 6 c::~~~ebr~~~ 
1 Indinn Annali;, 1855. 
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It has been generally thought that tetanus in pregnant women is suffi
ciently explained by comparing the condition of the uterus nfler labor to a 
surgical injury. But this is inadequate. It accounts for the source of the 
peripheral irritation only, not for the exalted responsive centric irritability. 
Is there a poison sui gencris at work? The comparative frequency of tetanus 
in abortion deserves attention. "'e do not know if albuminuria has been 
observed in connection with this disease. The convulsion differs in some 
respects from that usually associated with albuminuria, one great charac
teristic being the absence of coma. A resemblance is seen in the readiness 
with which fits are excited. The treatment must be based on the same lines 
as those laid down for puerperal convulsions. Upon absolute rest, nitrite of 
amyl, or chloroform the hope of recovery must be fixed. 

Hobert Barnes saw a case in which whooping-cough induced tetanus in a 
boy aged nine months. He had first trismus, then emprosthotonos, the 
hands touching the feet, then the body arched back into opisthotonos. Such 
a case must be studied in connection with the "trismus nascentium." 

Chorea.-The investigations of Robert Barnes on chorea render it1 doubtful 
whether chorea ever arises in the course of gestation as a new disease. T he 
mass of' direct evidence shows that when chorea arises in gestation, there is 
either a clear history of the subject having suffered chorea as a child, of 
having acquired the predisposition before pregnancy, or of having inherited 
a nervous diathesis predisposing to chorea. Andra! noticed this, and that 
recovery followed on abortion. A striking exception to this proposition is 
found in a case narrated further on, in which scarlatina, causing ruitral 
disease and albuminuria, was followed by chorea at the eighth month of 
gestation. It is not, therefore, strictly logical to class chorea with the neu
roses arising under excess of physiological action. But the affinity which 
all the convulsive diseases occurring during gestation exhibit, renders it 
more instructive to study them side by side in the same group. -
;::In the memoir cited the author collected 39 casE>s of recovery from chorea 
during gestation, and 17 cases end ing fatally. Of the first series, abortion 
or premature labor occurred spontaneously in 15, in 1 it was induced arti
ficially, and iu 23 gestation went on to term . Of the second series, of 17 
fatal cases, 4 died undelivered, in 5 abortion or premature labor set in spon
taneously, in 1 it was induced, 2 died undelivered, in 5 the matter is not 
specified. 

It must not be assumed from these figures that the deaths under chorea in 
pregnancy are as 17 to 39. It is almost certain that a larger proportion of 
fatal cases are recorde<l. But the figures show, nevertheless, how disastrous 
the complication is. These facts exhibit the main features of interest as to 
the relation of chorea to gestation. The two conditions are distinctly antago
nistic. Chorea tends to force the termination of pregnancy, or to kill the 
mother i and pregnancy will hardly suffer a latent proclivity to chorea to 
remain in abeyance. 

In a large J"'roportion of instances the chore:i. breaks out in the first preg
nancy, whi1st the subjects are still young-that is, not far remote in point of 
time from the antecedent attacks of the disease. 'Vhen it has occurred in 
one pregnancy, the probability is great that it will recur in subsequent preg
nancies, the patient remaining free, apparently cured, in the intervals. 

Not only does gestation evoke latent disposition to chorea, but it greatly 
intensifies the disease. It may be said that the greater number of severe 
cases, of cases culminating in mania and death, nre cases of chorea com
plicating gestation . l\farce affirms that moral and intellectual disorders are 

1 11 On Chorea in Pregnancy," Ob~tf'lr. 'fran". 1 1860. 
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very common, that two-thirds at least show obvious mnrks of these disorders. 
Loss of memory, hallucinations, mauia occur. This estimate may be over· 
strained in the case of children, but it is assuredly under the mark in chorea 
with pregnancy. 

In this liability to be evoked under gestation chorea resembles epilepsy 
and ague, and other convulsive disorders. Other conditions which impair 
the blood and disorder the nutrition of the nervous centres resemble gesta· 
tion in disease-evoking power. Thus, Blache notes 1 that exhausting dis· 
charges, protracted illness, as in a case of typhoid ending in anremia, may 
excite chorea in a chorcic diathesis. • 

The following propositions seem to be established: 
1. Chorea complicating pregnancy is attended with more danger both to 

reason and to life than under other circumstances. 
2. In some cases under restorative treatment the chorea has subsided 

during pregnancy, and the patients have been delivered at term. 
3. In some cases premature labor has occurred spontaneously during the 

continuance of the chorea. This e\•eut has been quickly followed by the 
cure of the chorea; in some it seems to have rescued the patient from immi· 
nent death; but in some cases the abortion has been quickly followed by 
death. 

4. Abortion is not due to the death of the fretus, for this has been fre
quently born alive. In its tendency to provoke labor chorea resembles 
eclarupRia. Both cause shock; both tend to accumulation of carbonic acid 
in the blood i both impair nutrition of the nerve-centres, and disturb the 
function of the great excreting organs-the liver and kidneys. 

Tlte pathology of chorea as illu8trated by ge8talion. 'Ve cannot here dwell 
upon the light which pregnancy complicating chorea throws upon the 
pathology of this disease. Thi~ interesting question has been discussed in 
the" Memoir" alrtady cited. 'Ve can only here point out that the theory 
of 11 embolism of the small branches of the middle cerebral artery supplying 
the structures near the corpus striatum," so ably conten<lerl for by Ilugh
lings Jackson, is difficult to reconcile with the clinical facts-(1) the frequent 
recovery of choreic patients; (2) the occasional immediate cessation of cho
reic fits upon delivery; (3) the progre88ive character of the disease during 
pregnancy, convulsious increasing in severity, and the gradual development 
of mania. in some cases i (4) the fact that embolism is rare during pregnancy. 

There is evidence of tissue-waste. The patients genernlly emnciate; they 
sleep bad Iv, and during sleep the convulsions remit or cease. The appetite 
and digestion are impaired. The temper is irritable i the pulse is often 
accelerated. In a case witnessed by Robert Barnes in Chomel's wards the 
diaphragm, l?rynx, an1~ h~art we1:e a~fected, fi:S shown b_y hiccup, irregularity 
of heart's action, and h1~smg resp1rat1on commg on at rntervals. 

'VaJshe' observed four pha~es of the urine-r1) febrile, high specific 

~;:~;itty~/1~:gs~~1i°;; ~~~s~:tf~~~ ~i~~:~i!i~~u:~f~~;; ~~~ ~~~:i~~:~e~~)r:b~:: 
dance of pho~phntes, result of nerve. waste. Todd and Bence-J.ones con
firmed these observations. Beale noticed a large amount of solid matter 
caused principally by the organic matters; also increase of sulphates; no 
sugar or albumen: Dr. ]3'leetwood Buckle.gave .us several a1~alyses quite. in 
accordance with the above. In one case 111 which we exnmioed the unne 
we foun<l no albumen or sugar; it contained 0.4 per cent. of uren, and crys· 
tnls of urate of soda and uric acid. The case was very ~cvere; it lapsed into 
mania. 

l Dictionnnircdc 'fCd., Hi34. 
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\Ve may now venture to state onr pro\•isional conclu~ions as to the pri
mary geuC::iis of chorea, and its secondary reproduction under the influence 
of gestation. 1. There is in many, if not all cases, an inherited nervous dia
thesis, or acquired under di5eased processes that degrade the blood and 
tissues. 2. But at the starting of the disease the primary condition of the 
braiu

1 
l\part from this assumed diathesis, is simply that of irritation. 3. That 

irritation is soon complicated with impaired nutrition. 4. That the source 
of the irritation is a compound of psychica1 or physical shock and degraded 
blood. 5. That the disease continuing aggravates itself and the malnutri
tion of the uervous tissue. 6. That by a \'icious circle of action and reaction 
the choreic convulsions directly injure the nervous substance, and thus the 
gross or microscopical changes of structure become developed. 

Io childhood, under favorable medical and hygienic conditions, and the 
transforming influence of development into adolescence, the disease may be 
arrested, apparently cured, and is de facto cured as far as outward manifesta· 
tions are concerned i but a certain change of structure persists in many cases 
at least, only waiting to be recalled into activity under the influence of preg· 
nancy or other conditions which degrade the blood and excite the nervous 
centres. Of all known influences, pregnancy seems to be the most potent 
and the most disastrous. 

The great sympathetic nerve, as Voisin says of epilepsy, probably plays 
an important part in chorea. 

In connection with the widely accepted theory of rheumatic affection of 
the heart as a cause of chorea, it is useful to bear in mind how commonly 
the heart is affected in pregnancy, hypertrophied, and its irritability greatly 
increased. At the same time, in considering the embolic theory, it should 
be borne in mind that thrombosis and embolism are rare in gestation. These 
events are characte:ristics of the puerperal state, of low nervous and vascular 
tension, of active degeneration of tissue and absorption . 

Chorea causes mental disorders. This it does by the repeated shocks, 
which at first stun the nervous centres. These shocks are equivalent to con
cussions i they exhaust and divert the nervous force from its proper uses, 
and after a time impair the nutrition of the nervous substances, either 
directly or indirectly, by inducing degradation of the blood. This hypo· 
thesis is consistent with the clinical facts that the cerebral disorders nre 
progressive in proportion to the duration and severity of the chorea i and, if 
not too far advanced, undergo amelioration with the decline or cessation of 
the chorea. 

The e,U'ect of chorea tipon the child is not sufficiently known. It must be 
noted at three periods: (1) during intrauterine life i (2) during and imme
diately after labor; (3) during early infancy. 

During the first period it seems probable that the footus in which the germ 
of chroeic diathesis exists may suffer convulsion in ulero under the same 
influences which act upon the mother. Precise observations upon this point 
are defective. 'Vhere premature labor has occurred spontaneously or sur· 
gically, the embryo or frotus has generally been alive up to the time, and 
viable fCetuses have been born alive. If the child survive, it is eminently 
desirable to put it to a wetnurse rather than to the mother. 

TREATMENT.-The great question here, as ill other forms of convulsion, 
is, Can the gestation be allowed to proceed? In some cases nature solves 
the question by spontaneous abortion. 'Ve must accept this as evidence of 
the rebellion of the system under the burtheu. Again, death may ensue if 
the gestation continue. 'Ve must be governed by the severity and obstinacy 
of the disease, and the extent of the injury inflicted upon the system. We 
must anxiously watch the pulse, temperature, and general conditions, pre-
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pared to act in time. If nutrition be !Seriously impaired, the favorable 
opportunity may easily slip away . The general treatment is similar to that 
indicated for incoercible vomiting. Repose; removal of irritation, psychical 
nod physical i morphia by subcutaneous injection~, bromide~, digitalis; 
mineral sedative~, ns cerium, bismuth; tonics, as ziar, iron, arsenic. 8eda
tivts arc of great service. Succus conii has been extolled by Clifford 
All butt. 

Tl~e diet shoul1l be nutritious; if food is rejerted by the stomach then 
nutnent enemata are resorted to. In extreme cases subcutaneous injections 
of ether, and intravenous injections of saline solutions may turn the sen.le to 
recovery. 

If mania. break out, or threaten, premature labor :;houlcl be induced. 
This step tnken in time, may save the patient from protracted or permanent 
bra.in disease. 

Hysteria.-Pathologists not familiar with obstetrics and the sexual dis
emrns of women are often disposed to call hysteria all nnomalou8 phenomena 
which_ they cannot trace to some cause within the range of' their study, and 
to which they cannot give another name. Regarded in this way, many of · 
the aberrant nervous phenomena. would fall uu<ler the general and vague 
term of hysteria. But if' the phenomena be carefully analyzed by the light 
of the physiology of gestation, they may for the most part be a~signed to 
one of the acknowledged definite neuroses. Adopting this view, the cases 
of hysteria will be rare, and will certainly become rarer as our knowledge 
increases. It is not too much to say that hysteria is an (lsylum ignorantire, 
which will one <lay be closed . 

The phenomena which most commonly call up the idea of hysteria are the 
various mental aberrations from which few women arc altogether free. 
Capricious appetite, wilfulness, restlessness, languor, idleness, subjective pains 
more or less defined i changes of character, the "longings." 

Some of the subjective troubles which on-lookers find it hard to realize, 
are real enough to the sufferer. Some are reflex motory or reflex emotional, 
some, perhaps many, take their rise ia the ganglionic system. 

Burrow says: "I have seen two cases where hysterical symptoms attended 
during pregnancy, anrl the patients almost immediately on delivery became 
insane." And" puerperal delirium consequent on labor is sometimes pred
icated, though not absolutely developed during gestation. If while preg
nant there attend frequent hysteric affections, preternatural susceptibility, 
unaccountable depression or exuberance of spirits, morbid apt itude to exag
gerate every trivial occurrence, suspicion1 irritability or peevish excitation, 
or

1 
what is still worse, u. soporous state, with a very quick pulse, then the 

supervention of delirium on labor may be dreaded." The prognostic mean· 
ing of these s igns is interpreted with characteri~tic clinical sagaci~y. ]~ut 
surely they are not hysteria, they are the premomtory symptoms of rnsamty, 
the" sopor and the quick pulse" may indicate albuminuria. 

\Ve only mention here, for the sake of. order, the convl~lsions that attend 
deliquium from hemorrhage; the convulsions of the moribund from other 
causes, as acute ye1low atrophy of the liver; and the com:uli1ion11 due to acci-
dental poi,~onin9. . . 

Albuminuria gravidarum Eclamps1a grav1darum or puerperal convul. 
sions, or puerperal eclcnnpsia .. The adjective '~ pu~rperal n is e~ro_n eously 
applied. to describe this g_rave c11~order-, Convuls10~1 l S a ch~racter1sl1c4lffec
tiou of pregnancy. It 1s. t~rn H1;Jmed!nte expression of high n~1·vous and 
vascular tension. As a chn1cal fact, 111 many cases, the couvu ls1ons break 
out before labor set:-; in ; incleed1 long before lab.or i~ due; in other cases ~he_r 
may break out during labor when nervous tension JS at the acme; and 1t 1s 
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only in a comparatively small proportion that the convulsions declare them· 
selves for the first tinie after labor. And in these latter cases, the train was laid 
during the gestation. On physiological an<l clinical grounds, therefore, we 
class this form of' convulsion with the other convulsive disorders of ge!::itation. 
This argument we have enforced an<l. illustrated elsewhere.1 'Ve may here 
venture to state a general p1·oposition. The chief acts of reproduction in 
woman are marked by nervous phenomena allied to convulsion. The orgasm 
of coitus, the vomiting, cramps, and other phenomena of gPstation and labor 
itself are of this character. 

One great essential character of the disorder we now treat of is the concur· 
rent presence of albumen iu the urine. This association stamps it with a 
special type. The complication with albuminuria, not unnaturally, was first 
observed in Guy's Hospital, the field of the luciferous discovery of Richard 
Brii:!ht. Lever announced his disco\·ery in 18-12.2 Sir J. Simpson confirmed 
it by independent observations in 18-17. In 18-10, Rayer3 announced that he 
bad repeatedly observed his" nephrite albwnineuse" in pre!Z'nant women. 'Ve 
shall offer presently an opinion as to the probable nature of thi!S "niphrite." 
In 18-16 Cohen and Delpech confirmed Rayer, showing th:.it albuminuria 
was frequent in pregnant women. Since then the association is an uralis· 
puted acquisition to science. Different theories, neverthele::is, still prevail as 
to the genesis of the albuminuria, as to other complicating conditions, and as 
to the. immediate causes of the convulsions. 

Two apparently conflicting clinical facts must be studied in relation to the 
foregoing propositions: 1. Cases, not rare, are seen in which convulsions 
break out in pregnancy which were not preceded by albuminuria. 2. Albu
miuuria,even with cederua, has been noted, and no convulsion has appeared. 
Litzmann found albuminuria in 37 out of 131 gravidre; of the 37, 26 were 
primigravidre. These facts, and the connected theories, will be discussed 
preseotly. 

We will first eodeavor to describe an attack . It may be analyzed into 
three periods. 1. The convulsion. 2. The coma. 3. Ao interval of apparent 
recovery or of remission . 

1. The fit. Frequeotly this occurs suddenly, premonitory symptoms, if 
any, escaping observation. The patient may have been engaged in her ordi
nary occupation, when she turns pale, the eyeballs roll in their sockets, the 
whites alone being seen; the corners of the mouth are <lrawn 1 producing a 
horrid grimace compared by Dubois to the countenance of the fabled satyrs. 
The face is drawn to one shoulder, the muscles of the face twitch and become 
CJntracted, and this contraction quickly extends to the muscles of the trunk 
and extremities; the fists are doubled, generally with the thumb compressed 
in the palm by the fingers; sometimes the trunk is bent to one side, more 
often the back is arched as in opisthotonos. The neck swells, the carotids 
beat \•iolently, the jugular veins stand out, the face becomes bloated, cya· 
nosed, _the eyes even start. The aspect strangely suggests strangulation. 
There 1s, as !\farshall Hall described it, trachelismus. 
. The contracting muscles of the neck obstruct the return of blood by the 
Jugulars; the tongue is protruded, it is often bitten and bloody; froth oozes, or 
is. expelled in jets from the mouth. The muscles of respiration, especially the 
diaphragm, appear as if "set" in tonic contraction. Hence breathing may 
be suspended for several seconds. This condition of tonic convulsion does 
not )rst ordinarily more thnn twenty or thirty seconds, when it is followed by 
the clonic convulsive movements. Rapid jerking movements of the muscles 

1 Lumlcian Lectures on the u Convul!ii,,e Di~eases of \\'omen," 1873. 
2 Guy's llcporL'I. s Trnite d1:s Malndics des Reim. 
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of the face, body, ~nd limbs ~ow ~uc~eed t~e muscular rigidity. The g1ottis 
opens; a short noisy broken rnsp1rahou, with stertorous expiration, attends 

t1:~;.sc~k~e~~~fs~~ a{r~~stthhear~0~!~ st~ohnel~~~v0 te~~°ro:sei~~;:~t~~!·a sfiebl~ 
capillary c1rculat100 1s retarded; hence the purple hue especially noticed on 
the hands and face. Carbonic acid accumulates in the blood. Reflex action 
for the time is suspended as in other forms of deep narcosis, the sphincters 
relax, and the urine and feces are discharged. Generally the eyelids refuse 
to contract on irritation: the pupils respond feebly, or not at all, to light. 
They are sometimes dilated, sometimes contracted . Towards the end of the 
paroxysm all these symptoms progressively disappear. The spasmodic 
movements become less frequent and less violent until they entirely cease. 
The circulation and respiration become regular, the superficial colorations 
disappear. Perspiration frequently breaks out. This period of clonic con
vulsions 1asts from two or three to twenty minutes. 

The tonic convulsions are really much more dangerous to life; death may 
occur from asphyxia or serous or sanguineous effusion in the brain. But, 
says Barker, the clonic convulsions are much more frightful to the uneducated 
bystanders. 

2. The coma. Insensibility has set in during the convulsion period. It 
continues for a variable time after the paroxysm, according generally to the 
severity of the convu1sion. Sometimes it takes the form of heavy sleep, 
from which the patient wakes up, opens her eyes, and returns to self-con
sciousness and perception. ·what she has gone through she knows nothing 
of, excepting a dull recollection of the headache and vertigo which ushered 
in the fit. In other cases the patient may lie motionless, the extremities 
stretched out and flaccid, the respiration frequent aud labored, at first 
stertorous, afterwards slower and snoring. Sometimes she is capable of 
being imperfectly aroused. 

3. The remission. The respiration becomes more even and free, less 
ratt1ing, and the pulse less frequent. After awaking, the patient generally 
complains of a coufusedi dull headache, and great Janguor, which continue 
until a renewal of restlessness, stretching, slow tremulous bending of the 
arms, twitching of' the facial muscles with reddening of the face announce a 
new paroxysm. Soon after the passing off of the coma, a rerua!'kable con
dition of the nervous system may be observed. This consists in a renewal 
of nervous excitability, as when clouds are gathering for another storm. At 
this stage so intense is the diastaltic irritability that the slightest emotional, 
or periphera1 irritation, whether arising from the uterus, as when a labor
pain begins, or from attempting to swallow, or from undue restraint applied 
to her limbs, or sometimes even a loud voice or other sounds, even the jar 
caused by walking across the room, a shake of the bed, may provoke a 
convulsion. Dr. Townsend relates 1 a case iu which, when the hair was being 
cut, every stroke of' the scissors caysed twitching. of the mu~cle~. At this 
time also touching the vulva, vagma, or os uten, for exarnrnat1on, or the 
passing the catheter may easily start a convulsion. Dashing .cold wate.r on 
the face a blister to the nape or to the calves-popu1ar remedies, sometimes 
even ac~epted by physicians-act in like manner. At this stage, the highest 
art is exerted by securing absolute repo~e. "f'iasterly i~rnction" here fi.nd.s 
its legitimate applicati.on. The one active tbmg to do, 1s to lessen the irn-
tability by the inhalat10u of chloroform. . . . 

The condition described c1osely resembles the tetano1d state 10duced m 
the frog by strychnine. On seeing convulsion excited by some of the causes 

1 Dnbl. Quart.Journ.of Med., 1871. 
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specified we have been forcibly reminded of experirneuts in which we as.:oisled 
Dr. Marahall Hall. A strychnized frog lay motionless, nn<l recovcrecl if ~10t 
dbturbed. 8trychnized again, there was no convulsion so long as perfect 
repo~e was secured; but a prick on the skiu, a shake of the table, would 
instantly provoke a paroxysm i and if a succe&sion of fits was induced, the 
frog would die of a do!le which would be innocuous under repose. Tbe appli· 
cation of this to practice is obvious. "'e shall recur to it when discussing 
the treatment. 

The interval of cnlm before another storm is of variable duration. Its 
length depends a great deal upon the freedom from irritation. There can be 
no doubt that each recurring fit is a heavy blow and shock dealt to the 
nervous centres, depressing the heart, and threateuiug life \\·ith accumulating 
force. Oue fit, even several fits, may be followed by recovery. But cer
tainly the clanger to life increa~es in an accelerating ratio with every fit. 

In the more severe cnses the convulsions recur with shorter intermissions; 
the coma 1s more prolonged, or scarcely remits i the breathing becomes more 
stertorous; the interval of calm is lost; convulsion and coma run together; 
and this state but too frequently ends in death. 

Are there any .forcw(1rni11g .~ymptoms to tell the physician what is coming, 
and to fumish indications for averting the threatening danger? 

In some cases the convulsion attack::i suddenly; the patient and her 
friends have no suspicion of anything wrong; the physician has no oppor
tunity of ~eeing her before the storm has burst. It is more than probable 
that, even in such ca~es, scientific obserrntion instituted beforehand would 
detect signals of danger. Thus1 to anticipate the <liscu~sion of the pathology 
of the affection, we may state that in one class of cases convulsions break 
out iu women whose urine showed albmnen beforehand, aml that in another 
clai:::; there is no antecedent albuminuria. To take the first da,.::;, the albu
miuuric cases. In these the albuminuria is commonly attended by anasarca; 
the elective seats of the effusion are the face, espC'cially under the eyes, 
giving a bloated aspect; the hands, so that rings become tight, and the foet 
swell so that boots are ill-borne. In some cases the dropsicnl effusion is all 
but universal. Ascites may be so extensive as to conceal the uterus from 
touch; the pericardium and pleurre are also filled; the connective tissue of 
the lungs is invaded, and the brain does not escape. These ca!'ieS are com
monly fatal. No function can be efficiently carried on where the whole 
system is waterlogged. These conditions are objective, and can hardly 
escape uotice. \Vhenever they are seen, the urine should be immediately 
teste<l for albumen. If this is found-and its presence may be confidently 
predicated-further evidence is hardly necessary. But there will rarely be 
wanting certain subjective signs, by themseh·es too significant to be disre
garded, and, when added to the objective signs, forming a compact and 
irre::istible body of evidence. These are: headache, sometimes dull and 
continuous, sometimes throbbing; vertigo, a feeling of syncope; impairment 
of sight, temporary perhaps at first, afterwards becoming permaneut. This 
may be confirmed by objective examination. The ophtbalmoscope may 
reveal haziness of the fund us of the eye, the papilla swolleu1 the retinal veins 
enlarge<l1 and very probably some hemorrhagic effusions in the retina. 

Ringing or buzzing in the ears, difficultv of articulation, nervousness, a 
sense of terror, irritability of temper, diffiCl;lty in fiuding the proper words 
to express the thoughts, are further subjective signs, also more or less open 
to objective perception . Aphasia is a not uncommon forerunner of con
vulsion . 

The cases in which albuminuria does not precede the convulsion are much 
more difficult, and generally baffle forejudgrneot. Nothing short of a sys-
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tematic and frequently repeated examination of the patient throughout 
pregnancy can avail. Thus1 watching for the first steps of the deviation 
from the strictly physiological path, we may hope to have timely warning. 
In these cases the objective signs described may be wanting; the subjective 
signs, also, may fail to arrest the attention of the patient. The fact seems 
to be that, under the blood-and-nerve conditions present leading to the de
velopment of danger, the patient's self-perception is apt to be dulled. Dr. 
l\lahomed bas, in memoirs1 of great scientific and clinical value, pointed out 
thut there is n pre-albumi1rnric stage, in which clear evidence can be elicited 
of the advent of albumen in the urine. This state is proved to be a first or 
premonitory stage of the aH'ection produced by the action of the same causes. 
The crystallizable principles of the blood transude into the uriniferous 
tubules before the albumeu. This he proves by Mahomed's test. A small 
slip of white blotting-paper is dipped in the urine and dried over the flame 
of a spirit-lamp; by this means tbe dilute solution of the crystalloid is con
centrated by evaporation; two drops of tinctllre of guniacum are then 
dropped on the paper, and after a minute or so allowed to evapora.te; a single 
drop of ozonic ether is let fall in the centre of the guaiacum stain . A 
quarter of an hour may elapse before the reaction becomes visible. 

Sibson gives the following signs of high vascular tension: "Pulse hard 1 

sustained; a forcible and sustained after-beat, prolongation of the first sound, 
a reduplication of this sound near the apex over the septum, whilst at the 
base the first sound is dull and indistinct, the second loud and clacking." 

There are three signs of the high tension, with arterial pressure on the 
kidney, disposing to convulsion, with or without albuminuria: (1 ) The bigh
tension wave indicated by the sphygmogrnph; (2) the pulse and heart-beat 
as observed by auscultation; (3) Mahorued's test. 

'Vhere these signs concur the danger of convulsion is serious. But these 
signs become manifest only on examination ad hoc. 

The fw·lhe1· or ulte1'ior .consequence8 of albmninuria or convulsions. Where 
quick death or recovery does not take place, other phenomena appear. Iu 
the first place, abo1·tion 01· premafawe labor is very likely to be provoked. The 
outbreak of convulsions, albuminoria being present, may be delayed until 
the natural advent of h1bor. But the irritation running from the uterus to 
the diastaltic centre, it is nevertheless true that, in the majority of insta~ces, 
the convulsion sets in first. Then, the diastaltic function excited to an mor
dinate degree, the uterus-an organ pbysiologically predisposed to act
receives the impulse and enters into contraction, partly, probably, from the 
blood carried to it being highly charged with carbonic acid. The fact that 
convulsions frequent.Iv attn.ck women at six, seven, or eight months of gesta
tion is enough to sho\V that labor is not the essential cause. 

'Vhere convulsions supervene upon albuminuria the gestation will rarely 
go on to term. If labor do not ~ccur spontaneo~sly, the physician sh~uld 
induce it as the best way of arrestrng the convuls10ns and the pathological 
process which produces them. 

Puerperal phleqmasice of the cellular tissues and serous membranes are 
especially likely to occur. T~ese. will be described under the "Diseas~~ of 
Puerpery.it In this conn~ct10? i_t may be sta~ed a~ .a general propos1t1.on 
that convulsions and albumrnuria rncrease the d1spos1t1on to, and the severity 
of most of the diseases to which the pllerpera is liable. Denman, Gooch, 
C~llins, aH refer to the frequency of abdominal inflammatiou. . . 

Robert Lee2 was one of the £rst to refer to the state of the eye in album1-
nur ia. 

1874; Brit. ll:Ced. Journ., 1877. 
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Grenser1 relates n case of convulsion breaking out soon after delive_ry; 
albuminuria; total blindness observed on returning consciousness. 1 bis 
disappeared in a fortnight. By ophthalmoscope under atropin, the veins 
were seen fuller, arteries empty; papilla nervi optici green; around it on 
the retina were insular gray turbid spots. The flame of a lamp induced no 
sense of light. 

Spengler relates2 a case of herueralopia in a pregnant woman. 
The subject of amaurosis in connection with the albuminuria of gestation 

is well illustrated by Fordyce Barker.3 

Feeling the deep importance of this subject in its immediate clinical rela· 
tions, as well as in its elucidating power applied to many problems in the 
physiology and pathology of gestation 1 we sought the aid of l\fr. Power, 
whom we knew to have devoted careful attention to it. The following ac
count of the affections of the eye observed in pregnancy is a contribution 
from l\Ir. Power: 

He has seen a group of cases presenting characters in all respects identical 
with those that are characteristic of albumiouriu. The optic disk was 
swollen and pinker than natural i its margins indistinct or altogether lost; 
the veins large und tortuous, sometimes varicose; the arteries less conspicu
ous; both seU! of vessels covered with a thin veil of effusion as they traversed 
the region of the disk. The retina near the posterior pole of the eye pre
sented hemorrhages and white patches1 which were much fewer and smaller 
near the equator. The hemorrhages were generally irregular in form and 
dark, and the particular vessel from which the blood had escaped was some
times recognized. In such cases the vessel sometimes terruiuated abruptly 
at the hemorrhage, or was only with difficulty traced beyond it, whilst in 
other cases the course of the vessel could be distinctly followed beyond the 
hemorrhage. In all the cases Power saw there were many hemorrhages, and 
so the sight being seriously affected the subjects sought advice; perhaps in 
utber cases the sight not being much affected, an<l therefore advice not being 
sought, there might be fower hemorrhages. 

The white spots were identical with those seen in albuminuria. Like the 
hemorrhages, they were chiefly around the posterior pole, and were either in 
the form of irregular but rounded patches or of minute dots, nod the fovea 
central is was on se\•eral occasions surrounded by a corona of radiating dots 
and strire. These, in fact, are the features seen in albuminuric retinitis. 
Power believes that in these cases albumen was either actually present in 
the urine, or had been so a very short time previously. 

The hemorrhages and white patches, Power conceives, might be accounted 
for in part on the theory of over-distention of the ve:ssels, the white glisten
ing patches being due to such a degree of distention as allowed of white 
corpu~cles, of which such patches are chiefly composed, escaping through 
the dilated stomata of the vessels; whilst the hemorrhages are the result of 
distentions pushed to actual rupture. This view is supported by the fact that 
most of the::-;e cases occur in the later months of pr~gnnncy. 

The affection is a serious one, for the rupture which takes place in the 
vessels of the eye might occur in those of the brain and spinal cord, which 
are under the same pressure. But Power, like ourselves and others, has seen 
recovery both of health nud vision. 'Ve have, however, also known a fatal 
issue to follow on delivery. 

Power describes another form of ophthalmic disease, the pathology of 
which is obscure, namely, white atrophy of the optic disk. This has arisen in 

t :Monats~chr. f. Gcburtsk., 1860 
2 .Monatsschr. f. Geburtsk ., 1865. 3 'l'bc Vucrpcrnl Discn~cs, 187G. 
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cases where there hnd been great loss of blood; probably this had been 
preceded by optic neuritis. Possibly the arteries supplying the corpora 
quadrigemi11a and the corpora geniculala of the optic thalami, or those 
supplying the psychical centre of the brain, may spasmodically contract, or 
may be occluded by crubola. He bas seen a case in which vision, almost lost 
in a first confinement, was recovered to a great extent in a. second. 

One of the most frequent as well as most easily curable affections of the 
eye that occur in the later period of pregnancy and during lactation is 
impairment of the power of accommodation, which leads to minor disturb
ances of vision. Tbe diminished power of accommodation is essentially due 
to exhaustion of' the neuro-muscnlar apparatus of the eye. It is earliest seen 
and most strongly marked in those who are naturally hypermeLropic. The 
symptoms complained of are: impossibility to read for more than a fow 
minutes at a time, great fatigue in the eyes on attempting to sew or do £ne 
work, the type or the threads running together i with a sense of dizziness and 
confusion in the head. If work or reading be discoutinue<l, the eyes rubbed 
and the eyelids strongly closed, the feeling passes off, but the symptoms soon 
retum on resuming work. Pain is experienced, black spots are seen tloatiag 
before the eyes; these are not always subjective only but also objectiYe, due 
to particles of pigment detached by strong pressure or friction from the 
ciliary regiou. The patient complains of redness and lacrymation, of the 
lids sticking together in the morning, and of inf:lamrnatiou along the margin 
of the lids. The whole chain of symptoms results from temporary failure 
in the power of accommodation . The patient makes violent efforts to bring 
the ciliary muscle into play, and both nerve and muscle soon become ex
hausted. Tbe treatment is simple and effective. Convex glasses of low 
power, attention to the general health, steel and strychnia, nre the main 
agents of cure . 

.thnaurosis may persist for weeks or months. This usually ends in recovery, 
provided, as we believe, there be no persisting albuminuria and degeneration 
of the kidney. We have witnessed complete recovery when there was not 
persistent albt1minuda. Fordyce Barker relates several cases, and believes 
the prognosis is generally favorable. 

The Ear lends itself less readily to observation than the eye. But it 
presents many points of great interest. 

Sudden powerful emotions may cause deafness. 
J\fr. Dalby says that a young woman who, without any change in the 

middle or outer ear, becomes deaf during her first confinement, is pretty 
certain to be subject to an accession of deafness on every subsequent preg
nancy, and will be in danger of increasing it infinitely if s_he nurse h.er 
children. This sums up very much of what we know concernmg the ear Ill 
gestation. Deafness standing alone does not throw much light upon the 
gestation process. 

The ear seems to be subject to the same laws as those which govern the 
eye in its relations to preg~1an~y. J?eafness d?es. i:-ot appear so frequently 
to be associated with albt11mnur1a as is defect of v1s10n . 

Deajiiess has not been studied so carefully as amaurosis. The complica
tion is not uncommon . Lever relates a case.1 The deafness increased as 
pregnancy advanced. The hearin~ was better from day to day a.fter de
livery. She relapsed under sucklrng; and recovered under weamng and 
tonic treatment. 

V'l e know cases in which deafness recurs ancl becomes more marked in 
every succeeding gestation. In these the women have stated that the glands 

1 Guy 's 
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of the neck swelled simultaneously. 'Ve think this fact throws light upon 
the genesis of the affection. The tonsils swell with the other glands, and 
the mucous membrane of the Eustachian tubes thickening, it is easily under
stood that the hearing will be impaired, and how partial recovery takes place 
as the thickening subsides. 

Cerebral apople.ry is an event to be dreaded. It is one of the most prob
able causes of death. This may take the form of serous or sanguineous 
effusion. If the patient survive, she may be left a sufferer from paralysis. 

Pulmonary apople:1:y is another probable event. Complicating asphyxia 
or occurring without it, it is an event of the gravest import. 

One source of danger following alburniuuria with rodema which has not 
attracted attention, is tl1e sudden inpouring of the effused serum into the 
blood after delivery, when the tide is turned f~·om high pressure and extrava
sation to low pressure and absorption. Tlus is one source of danger of 
phlegmusim. 

Mania is n. not uncommon sequela of convulsions. During the mania the 
patient is sometimes destroyed. But if she survives, the mania commonly 
subsides in a few weeks, or earlier. Barker, who has had an exceptionally 
large experience in this field, says that mania. follows puerperal convulsions 
in quite as large a number of cases where albuminuria has not existed, as in 
those where it has been present. 

Hallucinations of sight especially are not uncommon during the immediate 
premonitory stage. 

Paraplegia in gestation and puerpery is in many cases associated with 
albuminuria. Convulsions may or may not have occurred. Sometimes the 
only morbid condition that can be discovered is retroflexion of the sub
invoh·ed uterus. 

Fordyce Barker cites a case, reported by Dr. Fourgeaud, of a lady who 
had several abortions and two children born prematurely. In the last preg
nancy, seen a week before labor, the face was ccdematous, ~he could scarcely 
see, she was delivered of a seven months' child, which had been dead appa.
reotly for three or four days. She had oo convulsions, perhaps owing to the 
use of chloroform. Next morning she was found to be parnplegic; the motor 
power of both legs was entirely lost, sensibility partially impaired i there 
was paralysis of the rectum and sphincters, with involuntary discharge of 
feces, paralysis of bladder with retention of urine i and amtiufosis, the sight 
being almost entirely gone. At the end of a year she had recovered. 

Aphasia is occasionally observed. Barker records a unique case of a lady 
who, forty years before the report, had in her only labor severe convulsions 
followed hy long-continued coma. Since that time she could only utter the 
words, "Oh, yes," through which, by various inflections of voice, she con
trived to keep up intelligent intercourse with her intimates. 

Aphonia, we ourselves have observed. 
Duease of the kidney is especially to be apprehended. It is certain that 

in many-perhaps the majority of cases-the kidney is left intact. This is 
one of the striking examples of the light thrown by the study of gestation 
upon general pathology and the genesis of di,ease. A healthy kidney is 
suddenly called upon by an overwhelming pressure to perform more than its 
ordinary duty i it is unequal to the task i albumen filters through its struc
tures in enormous quantities; still it preserves its structural integrity, and 
comes out of the ordeal unscathed . Like other observers, we have seen 
many instances of healthy young women who suffered severely from nlbu· 
ruinuria and convulsions in their first pregnancy, and who enjoyed perfect 
health afterwards, bearing tieveral children without any untoward compli
cation. 
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On the other hand, all are not so fortunate. The kidneys may be perma
nently affoc:ted i and although, the gestation at an end, and its concomitant 
high vascular ten~ion subsided, the albuminuria may be much moderated 
and the kidney may remain apparently stationary, no sooner does a new 
preguancy occur than the disease is exacerbated, there is an increase of 
albumen, and if the pregnancy go on, the condition becomes more and more 
confirmed. 

P.\TnOLOGY OF CoxvuL'·HOS8.-The most useful plan of studying the 
patbology of the disease, if not the most logical, will be next to trace the 
changes found in the body after death. Similar changes will not, indeed, 
nect:,:;11;arily ari~e in the early steps of the disease, nor in those patients who 
recover. Htill we shall draw from this inquiry valuable facts to illustrate 
the phe11omena observed in the living. 

Braun describes the appearance with great exactness. The brain shows 
au:.emia, rodemu, diminished consistency. llypencmia of the membranes is 
rare. Intermcningeal apoplexy is rare. \Vhen it occurs it may, according 
to Kiwisch, be regarded as secondary, produced by impeded circulation of 
blood. l\facdonal<l, in one case, found minute apoplectic extravasatiou in 
the corpora striata, a condition which has struck us forcibly in the watery 
state of the bruin. In the lungs cederna is constant. The heart is com
monly empty and flaccid. The spleen is large, as generally in gestation nod 
childbed. Braun distinguishes three degrees of disease of the kidney. 
First i1lage: hyperoornia, at the commencement the surface is smooth, the 
capsule easily removed, the plexus of veins on the surface is dilated, full of 
blood. The cortical substance is brownish.red; from the surface of the 
section there flows a sticky bloody fluid, with which the parenchyma is infil
trated. The pyramidal masse:; are also hyper~mic, injection·striped. The 
mucous membrane of the pelvis and infunJibula is ~wollcn, covered with 
vascular arborescence i hemorrhagic effusion is frequeutly observed. The 
epithelium of the tubuli uriniferi is not essentially altered, but is easily 
separable. The tubuli, filled with coagulated or fluid exudation, sometimes 
contain blood-corpuscles. 

In the second stage, that of exudation and of commencing fatty metiunor
phosis, the cortical substance is of a dull yellow, the striped vascular rami
fications null red spots iu it disu.ppear. The org-ao is bulky, mllch excee<liug 
the normal weight. It then gets softer, more friable, milky aud dark. The 
surface is sometimes smooth, sometimes granulated, covered wiLh elevations 
of the size of a poppy-seed. The capsllle is easily separated; the pyra
midal massC's dark·red. The iufundibula show a. dirty-red mucous surface. 
Between glomeruli and capsule lies a thick stratum of' firm exudation of 
granular ~trurture, showing fat.droplets. The interior of the epithelial cells 
of the tubuli is, in extreme clliies, filled with fat-droplets, becomes turbid, 
and at last the cells therm•el ves are decomposed into aggre~ations of granules. 

The third .~trtge, that of retrogre_oision and dissolution of the glandular sub
stance (atrophy'· The kidney. becomes small~r. The capsule is dirty-whit~, 
thickened in parts, closely ur11ted to the cortical substance. The surface 1s 
uneven

1 
tuberculated. Similar conditions are described iu a series of cases 

by ~f~:~~~~~~' ~~~~ :~1=~n~,~~td~~~~~:~s ~r t~1t;~~do~:;•:rC:~; such a~ obstructive 
or venous congestion would be apt ~o prod~1ce. They are allied to tl~ose 
which occur as the result of heart disease with attendant venous repletion . 
They rua.y be epitomized as congestion succeeded by excessive growth of 

1 :\foll!\t~~chr. f. Geburt.Pk., 1860. 
2 Pnthology and 'l'r•wtment of Albuminurin, 2d ed. 
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epithelium, interstitial nucleation, fibrosis, and granulation. But when of 
uterine origin it is to be observed that, partly, perhaps, by reason of the sus
ceptibility of the subjects, it is more mischievous than when it is cardiac. 
Both undergo nt first increase of epithelium aud ultimately of fibrous tis-.ue, 
both become at last granular. But the cardiac kidney is usually to the la~t 
red, hard, and free from oil, while that of uterine origin often becomes fawn
colored an<l fatty." 

Depaul/ in a report on a memoir by Dr. l\Iascarel, stated that in the 
autopsie.:1 he had made, the kidneys were perfectly healthy, or simply con
gested. 

'Ve may now u~efully discuss the various theories put forth as to the 

r~!~1~~0~i~~I~~ r)~'t:;~r. TII: ~.~~t ~~~~~~di 0br~~y~~. t~~Zl~~a~~~ 6:::=~~~ 
It still finds many adherents. This theory rests mainly upon the assumed 
compression of' the renal arteries and veins by the gravid uterus. The 
arguments urgec.l in support are-(1) the comparative frequency in primi
gravidre, in whom the abdominal walls being firmer, press the uterus back
ward against lhe spine more forcibly i (2) the occurrence of' wdema and 
venectasis of the lower extremities, pointing to pressure upon the vena cava: 
the inferior mechanical venous hyperremiaofDe Cristoforisj (3 the greater 
frequency when the uterus is of excessive size from twins or liquor amnii. 

Professor Ilalbertsma 2 urges the pre.Esure-theory in another form. He 
contends that the kidney suffers through compres;:;ion of the ·ureters by the 
gravid uterus. LOhlein 3 adopts this view, saying that he found dilatation 
of one or both ureters in 25 per cent. of the deaths from puerperal eclampsia, 
and in 3 per cent. only of deaths from other cause~. 

Against the general theory strong facts are iu evidence-(1) the pre ure 
is not adequate. As the uterus rises from the pelvis, it diverges from the 
spinal column, leaving the kidneys and their vessels protected in the receding 
lumbo-dorsal region; at most there is prei:::sure upon the common iliac veins 
and the lower part of the vena cava; (2) albumen sometimes makes its 
appearance at the thir<l or fourth month, before the uterus can pos~ihly prees 
upon the kidney or its vesbcls; (3) the albumen may disappear under treat· 
ment by purging or bleeding, although the uterus coutinues to grow (Robert 
Barnes); (4) albuminuria and convulsions not seldom occur in pluriparre, 
though escaped in the 6rst pregnancy; (5) the greater frequency in cases of 
distention from twins may be more reasonably explained by the greater 
nervous and vascular tension induced by the double demand, and by the 
greater amount of excrementitious stuff thrown into the circulation. 

These facts are not so conclusive against Ilalbertsma's theory of special 
pressure upon the ureters. Still, even here it may be objected that pressure 
upon the ureters will hardly account for eclarupsia in the third and fourth 
months of gestation. 

Another theory is that the convulsions are caused by labor-pains. Un· 
doubtedly this is occasionally true as regards the convulsions. Indeed, 
labor itself may be regarded as a phybiologic:il convulsion. It, however, 
fails to account for the albuminuria. 'Vhen the albuminuria. already exists, 
then, as we have seen, uterine action mav be the immediate cause of convul
sion. Often albuminuria. and convulsi~ns both occur without any sign of 
labor. Braun, however, says that of 4-1 cases of eclampsia seen by him, it 
broke out 24 times during labor and 8 limes in puerpery. 'Vegscheider 
collected 435 cases; of these, 236 cases broke out during pains, 109 before 

1 L'Union MCdicnlc, 1851. 
2 'l'rnns. Intern. J\l<:el. Clmgrc~s 1 1881. s Dcut~chc Med. Zl'itung, 1883. 
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an<l 110 after labor. Von ·wieger has tabulated 4.55 cases i the convulsions 
preceded the commencement of labor in 109. attended labor in 236, and 
followe1l labor in 110. The tableis of these authors probably contain many 
cases in common. Here, a~ so often occurs when statistics ftre in\·oke1l, the 
nece;;~ary analysis of the cases is baffled. It cannot be doubted that in 
many inf'tnnces the labor was premature, probably provoked by the con<li· 
tious leading to albuminuria and convulsion . It may be arlmitted that in 
many cases the out.break was immediately excited by the uterine contractions 
or by some other irritation proceeding from the uterus. The nervous tension 
has attained its acme at the tirne for labor. and will naturally respond to 
slighter irritation. Brnxton Hicks 1 brought forwnr<l a memoir "On the 
Behavior of the Uterus in Puerperal Eclampsia." In two cases he noted 
that, coincidently with a convulsion, a powerful and prolonged contraction 
of the uterus occurred. 

Aaalyzing the histories of 5.5 cases of puerperal cclampsia, of which 
Robert Bnraes has preserved notes, we find that in 18 the convulsions broke out 
wilbout any antecedent sign of labor i labor being either an epiphenomenon 
caused by the convulsion or induced by the physician. It is scarcely probable 
if eclampsia break out for the pregnancy to go on. One of two things will 
almost certainly happen-· 1) if not <leli\•ered, the cause of the lox~cmia per· 
sisting1 the convulsions will be continued1 and prove fatal by exhausting the 
suflbrer by shock, or by direct lesion of the brain i or (2) labor will be 
induced by the circulation or stagnation in the nervous centres nnd uterus 
of' blood charged with carbonic acid. Such blood acts, as ~farshall Hall 
and Brown-St:quard have shown, as a direct stimulant to muscular contrac
tion. When hlack blood is circulating, uterine action begins. Once started, 
the nerve-storm seizes the uterus as well as the voluntary muscles i the 
sphincter:; then relax, the os uteri dilates, and the labor proCeeds. 

Gilbler's theory of .mperalbuminosis.2 This supposes that the disease de
pends upon the elimination of an excess of albumen which the pregnant 
woman's blood contain~. If the proportion of albumen exceeds the normal 
wants of the mother aud frotus, the excess must accumulate in the blood and 
be eliminated by the kidneys, as is observed in animals ferl exclu~ively on 
albumen, or in whose veins u solution of albumen is injected. The kidney, 
therefore, is not primarily diseased, but serves as a. filter. This hypothesis 
contains a. part of the truth. Allied to this theory is tha.t of Peter,3 who 
su~g-ests that there is" trnnsudation of albumen," and" aulotyphlization." 

Cuseaux, 1lwelling upon the pressure·thcory to account for the albu· 
minuria, nttrihutes the dii"eac;;e to a serou.it 71frflwra, a C'ondition observed in 
chloro~is an1l ge.station, nrn<lucing greater tC'nsion of the whole \·ascular 
system. Thi~ <.:nntain~ a part of the truth. The theory of anremia is allied. 
But the convubion of anremin. from hcmorrh:1ge differ~ from that of alhu· 
ruinuric eclump.sin. It precrcle.s 4Jeath; it is the si.gu of" agony." It is pre· 
ceded by gener.11 tremor, a kin<~ of uni\·er~~l shuddering i c:nnsciousness is 
not always abolished, and there ts no trachelismus or co11gest1on of the face. 
There is often vomitin~, nml the pnh-e i3 rapid or e\·en imperceptible. 
The:-e signs rnakl:> up a. pictur~ quite distinc~. from couv.ul!-iions. . 

T~111por(t1'!/ or I'a11urne11l Disea.~e of i~te Atd11ey.-T_h1s theory received the 
san(~tion of Bnch, Imbert, Goubcyrc, L1tzmann, ;Fre~1chs, and Braun . The 
conclusi\'C ohjection ia the complete recovery which 111 many cases follows. 

\\re have ftlrendv cited Bram1's description of the lesions found in the 
kicluey. These, it inust be rc111embcred 1 are conditions found in fatal cases. 

1 Oh!\tf"lr. Rn<'., H~A!l. i Diet. Enc~·clopCcl dl'!\ Scicncf"~ )J6d 
s ,\re: hive~ <le 'l'ocolog-il.', 181:; 
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They are far from proving that like changes nrc nere~~ary to the initiation of 
the nlbuminurin or of the cou•rnlsions. In his second anci third degree!- of 
Bright's disease, it is indeed highly probable that had the patients survi\·ed 
they would have suffered from more or less prolonged albuminuria. Dr. 
Routhey in an excellent clinical Jecture 1 describes the condition under the 
name of .i pregnancy nephritis.11 But we much doubt whether the fir:st de· 
gree is really more than extreme hyperrcmia. Here we venture to set forth 
an explanation of the ni'Phritc albumincuse of' Rayer, and of the acute 
desquarnat!ve nephritis of recent English authors, which we believe has not 
hitherto been suspected . If we examine the cervix uteri nnd vugina during 
pregnancy by the eye, we see intense hyperremia and the .rnrfoce covered 
with creamy discharge. This consists of epiLhelial scales shed under the 
intense physiological hyperremia; these scales are in fatty degeneration; 
they are suspended in an albuminous plasma. A similar condition is often 
found in the other parts of the mucous tracts open to direct observation. 
It is in the highest degree probable that the mucous membrnue of the 
glandular structure of the kidney, an organ specially within the range of 
the high vascular tension. and liable to constant irritation by waste·stuff 
brought to it for elimination, suffers in like manner. 'Ve infer from this 
that no structural lesion of the kidney is neces::ary. The kidney conditions 
attending the initiatory stages of albuminuria and convulsions are nothing 
more than the result of the high vascular tension which tells upon the whole 
mucous tract. This theory is in harmony with l\Iahomed's observations 
on the pre-albuminuric stage, and the clinical history of n.lbuminuria in 
scarlatina, in which disease there are high tension, intense congestion of the 
mucous membrane, and an irritating poison in the blood. Depaul, we hn.ve 
seen, found the kidneys healthy. 

The following passage from Warburton Begbie is in point. "'Vhat is the 
cause of the albuminuria in simple scarlatina, and what is its pathological 
import? I conceive it to be as essential a symptom of the disease as is 
desquarnation of the cuticle; to be, in fact, the result of a desquamative pro
cess, which the mucous membranes in this disease equally with the skin are 
subject to. Granted then that the desqunmation occurs when such a change 
is taking place in the epithelial membrane lining the minute tubes of the 
kidney, the office of the cells composing which is to eliminate from the blood 
tbe matters solid or fluid which in the normal exercise of the renal function 
compose the urine, it surely is not surprising that the albumen from the 
former should to a alight amount enter into the latter. It indicates the 
separation of epithelial cells and their passage into the current of the 
blood." 

'Ve have presupposed toxcemia as a frtclor. 'Vhat is the poison? It is 
impossible to give a precise answer to this question. 1. There is the tlu·ory 
of urremfo .. 

That urea is found in excessive proportion in the blood in the albuminuria 
and eclampsia of gra\•idrc is well atteste<l. Gegenbauer and George Harley 
were amongst the first to attest it. Robert Barnes having bled a patient, 
had the blood nnalyzed by Professor Bernays, who found urea and uric 
acid in it. 
~ correlated fact is, that urea is fouud in diminished quantity in the 

urrne. But do these facts prove that the urea is poisonous 1 Claude Ber· 
nard showed that injections of large doses into the veins caused no convul
sion, and Uh al vet and Gallois say that, far from being a poison, it is a. 
valuable diuretic. 

1 Lnncet,1883. 
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Lehmann found thnt chlor ides almost disappear from the urine as in 
other cli~eases atten<led by abundant exudat ion. 

2. The mmnoncrmia theory of Fl'uichs assumes that the urea is oxidized, 
forming carbonate of ammonia. But no analy~is has shown this clecom
pooition in the blood. Hicharclson 1 J. Dumas, and otherd have shown that 
ammonia is a normal constituent of the blood. Ilarumoncl rejects Frerichs's 
theory. Jaksch, iu a valuable clinical analysis,1 shows that in true ammo
nremia, such as arises from decomposition of' urine in the bladder and abso rp
tion, the symptoms arc altogether different from t hose of puerperal eclarupsia. 
R osenstein also argues against both the urremic and the ammonremic theories .2 

Certainly the~e hypotheses are not necessary to explain the convulsion. 
Moock injected carbonate of ammonia into a dog, having first tied the 
ureters. The dog did not suffe r. 

3. Rosenstein dwell s upon ancemia ancl a:dema of the brain. Monck again 
tied the ureters in a dog, and injected water ioto the carotid. Con vu l ~ions 
and comn. ensued. As in Bl"ight's disease, anreruia and ceclema of the brain 
were fouod on dissection. 

4. Schottin su rmised that lhe extractit-e matters of the urine formed the 
poisonous element. 

5. In the absence of precise chemical e\·iden ce we prefer the general term 
ofurincemirl. That the kidneys fail to elimiuate the waste-stuff of nutrition 
is certain; that this accumulates in the blood is a necessary consequence; 
that absorption of urine and failure of the kidney to do its duty lead to 
empoisonment and convulsion is a familiar clinical fact illustrated not a lone 
in obstetric practice, but in general surgery and medicine. 

6. A material alte1·alion of the nervous centres or o.f tliei1· membranes. The 
objections to this theory are: 1. That the lesions found after death, how
ever they might have been the cause of death, were most probably the result 
of the conditions which caused the albuminuria and the convuJsions. 2. 
The lesions found do not bear especially on those parts which physiologists 
show to be the only ones capable of determining conv ulsions, uamely, the 
spinal cord, the medulla oblongata, the corpora quaclrigemina. Congestion 
or anremia of th e brain and its membranes which attend the anasarcn of 
some albuminuric women do not produce excess of activity or cli~order of 
movement. 3. The lesions accused are not coustautly found. 4. This 
theory fails to account for the cases that recover. 

Frerichs nod l3lot observed that subjects much infiltrated appeared less 
disposed to convu lsions than those in whom there was little or no cedema. 
It i~ true, at lenst, that there is no certain relation between the convulsions 
and the extrnt of a nnsarca. 

'Ve are driven to conclude that it is not with eclnmp::; ia1 as Voisin and 
others hold to be the case with chorea and epilepsy-that is, the visible altera
tions found in the brain an<l cord in per13ous who have died of epi lepsy and 
chorea, nrc consecutive upon, .not antecedent t~, the disease., These struc
tural alteration~ are more strictly connected with the ulterior superadded 
symptoms of the di~en!-'C than with the initiatory or proper sympt.>ms. For 
example, when the disease ~a::; long endured, when. the fits ~ave.become fre
quent and severe, .the bram. commonly ~hows signs of 1m~a1rment,. and 
exhaustion, paralysis, dementia or mama. 1s the result. In his memoir on 
chorea a Hobert '.Barnes add uced reasons for concluding that the graver 
sympt~ms-the paralysis, the mania, death-were produced by the repeate~l 
shocks of con vulsion . In the cases of tetanus, perhaps also of strychn1sm1 1t 
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can scarcely be doubted that the fatal prostration is almost purely the result 
of the repeated shocks. 

'Ve have seen almost sudden death in labor which could be ascribed to no 
other cause than the shock of pain and the convulsiv~ action of the uterus. 
In some cases of paraplegia arising in labor it seems reasonable to attribute 
the paralysis to exhaustion or to shock upon the spinal cord. 

It is greally by the influence of shock that we must explain the cerebral 
disorder which so often attends the progress of puerperal convulsions, of epi
lepsy, and of chorea. The fits act as repeated shocks which stun the nervous 
centres. These shocks are equivalent to concussions. The ictus epilepticllS 
is as real a blow as the apoplectic stroke. Both exhaust and divert the 
nervous force, and after a ti rue impair the nutrition of the nel'vous substance. 

In the case of chorea proceeding to mania we have to note tbat the cere
bral disease is almost always secondary and progressive. 

In cases of puerperal mania breaking out after labor, where there has 
been no convulsion, it may seem that some other factor than shock must be 
invoked . In some of these there is albumiuuria; that is, blood-poison ing. 
But in other coses there is neither convulsion nor albuminuria. But in all 
there is the shock of labor, with its attendant exhaustion, its severe physical 
and psychical revolution, and the blood·degradation of puerpery, acting 
upon a. nervous system wrought up to a c1irnax of' irritability. It would 
seem that convulsions, collapse, insanity are not indeed interchangeable, but 
that the issue in any one of these is determined by idiosyncrasy, by diathesis, 
or by some preexisting peculiarity in the nervous centres. 

Tyler Smith enunciated the theory that the albumiuuria "may depend 
upon sympathetic irritation of the kidneys by the gravid uterus, similar with 
the irritation of the salivary glands, the mamrnre, the thyroid, etc., and not 
upon mere pressure." Frankenhai.iser reasons against the pressure-theory, 
and apply~ng his discovery of a direct connection between the nerves of the 
uterus and the renal ganglia, suggests that the nervous system and not 
the vascular system is the starting point of puerperal convulsions; he also 
bases his theory upon the occurrence of eclamptic fits where no albuminuria 
existed. 

Rosenstein, extending the theory of Traube, submits thn.t eclampsia, like 
the starting of nervous symptoms in ordinary urremia, supervenes when, in a 
very hydrremic person, the pressure in the aortal system is suddenly raised; 
then there is formed in the brain an acute oodema, the effused serum com
presses the cerebral vessels, and hence there arises acute anmrnia of the brain. 
'Vheu this condition affocts the cerebrum only, coma ensues; if it seizes the 
middle convolutions, convulsions break out. This theory seems plausible; 
but it is inadequate. 

The ~b:servations of Bourneville ~brow useful light upon the pathology, 
prognosis, and treatment. Ile studied the changes of tempe1·ature connected 
u 1ith eclamp.~.ia. Niue observations1 lead to the conclusions : 1. That during 
the eclampt1c fit the temperature rises from the beginning to the end; 2, in 
the intervals, the temperature remains high, and, at the moment of com•ul
sions, there is a slight rise; 8, if the 6t is to end in death, the temperature 

?;~;~~ure:a~J1 1~3~ :l 
0

rt~:' t~1:<l c~~~~~;;,~l~~g~~:~~b:i;d:,t :~d ~~~1~ae~~1~1~:i~~~~ 
or ceases distinctly, the temperature falls progressively and returns to the 
normal degree. In ordinary urremia, on the other hand, the temperature 
falls. 

1 Bourncvillc, Etudcs Cliniqucs ct Thermom6triques (UrCmio ct Eclampsie Puer-
11ernlc), 1874 
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We must now discuss a very important question, 'Vhat is the connection 
between albmninuria and eclmnpsiaf We have already stated tbe two facts 
that eclampsia sometimes hreaks out without albuminuria, and that alhumi
nuria may exist without eelampsia ensuing. There is a third fact well
established. The eclampsia is sometimes so quickly followed by albuminuria 
that the eclampsia seems to ca.use thealbuminuria. We must commence by 
<Clearing away a possible source of fallacy . Litznrnnn showed that albumen 
is occasionally found in the urine of puerperre as the result of catarrh of the 
bladder due to pus-globules. 

Depaul, Legroux, Levy, Braxton Hicks, Fordyce Barker, and others 
attest the fact that albuminuria occasionally follows upon the eclampsia. 
Cnsati relates a clear casc.1 IL is necessary to distinguish cases of simple 
epilepsy which are a revival of a latent epileptic diathesis, and which are 
not connected with albuminuria. Tbe argument of the authorities cited 
does not rest upon cases of this kind, but upon cases of pure eclampsia; 
although Hicks affirms that albumen is observed in epileptics, the epileptic 
fit is far from being frequently the cause of albuminuria. Thus Dr. Gibson~ 
repeatedly examined the urine of three epileptics during anrl iu relation to 
the fits. He says sugar and albumen were always absent. Urea was some
what above the average; chloride of sodium much below. Althaus examined 
the urine of epileptics after a long series of attacks and found no albumen. 
Hicks's account calls for quotation: 

"A woman approaching the foll period of pregnancy, apparently in perfect 
health, without albumen in the urine, is suddenly seized with an epileptiform 
attack. After a certain time, albumen is noticed in the urine, at first in 
small quantities, shortly in profusion; then blood-globules, waxy and 
epithelial casts, are found in it. The urine becomes scanty, of high specific 
gravity, with very high-colored crystals of lithic acid in considerable 
quantity. The case, which is now one of acute desquamative nepbritis1 

may terminate by gradual recovery, the albumen slowly disappearing; or 
death may ensue from the violent effects of the original attack, or froi:n the 
retention of urea. etc., in the system in consequence of the acute mischief in 
the kidneys." He thence argues that: "1, the convulsions themselves are 
the cause of the nephritis; 2, that the convulsious and the nephritis are 
produced by the same cause; e.g., some detrimental ingredient circulating 
in the blood, irritating both the cerebra-spinal system and other organs at 
the same time; 3, that the higbly congested state of the venous system which 
is produced by the spasm of the glottis in eclampsia is able to produce the 
kidney complicaLion." 

Acceptincr the facts of Depaul, Hicks, and others cited we submit that 
they ha\•e o~ly a limited application to the solutio~ of ~be problem. If so~e 
cases of eclampsia occur, not preceded by albummur1a, but followed by it, 
it is nevertheless true that in a much larger proportion the albuminuria 
precedes, or at any rate is found abundantly, not aft~r twenty-four hours, 
but at the time of the first fit. We must, ihen, seek further back than the 
£t for the cause of the albumen. The most philosophical explanation 
appears to be that the high vascular ten~un telling upon the kidneys imn8:irs 
their working powers; and that from this cause, ~~d from the accumulat10n 
of noxious stuff the prnceeds of the double nutntlon of mother and fretus, 
there ensue two 

1

things: irritation of the kidney and irritation of the cerebrn
spinal centres. The researches of Mahomed go far to explain the occasional 
precedence of the fit, over the alb~rni~uria, ?Y showing that the kidney is 
already laboriug iu the pre-a1burn1uunc period. These resenrches and the 

1 Annali Universnlidi J\fedicina, 1868. 2 Med .-Chir. Trans., 1867. 
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facts observed are further in harmony with the view:; of Cull and Sutton, 
which imply that arterial fibrosis and hypertrophy of the heart react upon 
the kidney in causing Bright's disease. The hypertrophy of the heart is n. 
constant condition in ge:station associated with the high tension, and the 
consequent fulness and tension of the small arteries carry the analogy still 
closer. 

One circumstance that lends weight to this view is the increased liability 
to convulsion at the menstrual epochs, when the nervous and vascular tension 
is increased. 

The tension falls when the child dies in utero. Spiegelberg even relat~;; 
a case in which the albumiuuria and convulsions cease<l on the death of an 
extrauterine fcetus. 

Analogy with Bright's disease, the acute dropsy from cold, from scarlatinu. 
nncl similar conditions, throws a strong light upon the acute albuminuria 
and convulsions of gestation . In all these case::; we also find deteriorated 
blood, impeded excretion, and high vascular tension. Then there are the 
researches of Mabomed, which pro\·e that under high vascular tension the 
kidney is struggliug before albumen exudes. We may from these clinical 
facts construct a strong hypothesis. There is the strong predisposition to 
exaggerated <liastaltic action, increased by the imperfect nutrition of the 
nerve-centres; all that. is wanted to overthrow the balance is an exciting 
cause i this is found in the noxious stuff retained in the blood through 
imperfect excretion; this, irritating the diastaltic centre, provokes the con
vulsion. 

Author's Tlteory.-Several conditions concur to cause the associated 
disor<lers. These are: (1) The hydrremic state of gestation leading to im
perfect nutrition of the nervous centres, increasing (2) the normal nervous 
tension and irritnbility, and (3) the normal vascular tension; with these 
comes (4) blood-poisoning from imperfect elimination of waste-stuff by the 
kidneys and other emunctories. 

This view, set forth in Robert Barnes's Lumleian Lectures, 18i3, is 
advocated by Hypolite, 1879.' 

Trrn Pn.ooNO::H8.-The account given of the symptoms and issues of the 
affection will supply the materials fol' a prognosis. The question is three
fold: 1. Will the patient recover? 2. Will the gestation be brought on to 
an end? 3. Will she recover completely, or with damaged kidneys? Theo 
there is a fourth question as to the fate of' the child. 

llypolite says eclampsia breaking out during labor is much less severe 
than when it breaks out during gestation . It tends to c1i~appear as soon as 
the gestation is ended. A rising temperature with frequent fits, prolonged 
coma, especially if continuing after delivery, dictate a grave prognosis; the 
opposite conditions, especially if attended by lessening quantity of albumen, 
justify a favorable prognosis. 

Ile says, further, that eclampsia is attended by febrile reaction, and there
fore by rise of temperature. This continues to rise or to fall progressively, 
according to the unfavorable or favorable issue, ns Bourneville also showed. 

The risk of convulsion is less when the alburniuuria and attendant bloo<l
poisoniog assume the chronic character. In cases of albuminuria dependent 
upon chronic Bright's disease the pregnancy aggravates the affection. It 
has appeared to us that the convulsion is less likely to ensue than in the 
rapidly produced acute albuminuria. In chronic Bright's disease a proc~ss 
of accommodation takes place, whilst in acute albuminuria the nervou::; 
centres, suddenly invaded by poisoned blood, are unprepared for resistance. 

t Del'Eclampsiepuerperalc. J>u.ris1 187!l. 



PUERPERAL CONYUL~lO~S. 299 

Barker put~ uncl answers the question, In 11:/tich 71rriod iJI the occttrreuce o( 
conrnbiiou the most dangerou.~ .' Eighteen years ago he published a table o"f 
Ca!ies collected frum all sourres, from which it appeared that 32 per cent. of 
all cn~es which occurred before and during labor, and 22 per cent. of those 
that occurred after delivery, ended fatally. Since then Barker obserns 
that the disea~e i!i betler kno\\D, and therapeu~is improve<l, nnd "'e may 
expect more favorable results. He states elsewhere his com·iction that the 
use of chloroform would diminh;h the mortality by at lrnst ,jO per cent. 
Dohrn analyzed 7-17 cases; these ga\"e a mortality of 29 per cent. 

TnE ErrLCl' t:L'ON 'fllE CHILD.-In some instances the f<L'll1S seems to be 
affected by the poison circulating in the maternal blood. Children are born 
dead in larger proportion than under ordinary circumstances. In the case 
of convulsions breaking out at term during labor, the prospect of the child 
is at the best. This consideration may weigh when discussing the question 
of inducing labor. 

That the fcdus is frequently expelled dead by abortion iR certain. It is 
highly probable that tbe death is due to the slow asphyxia by degradation 
of the maternal blood. But a large proportion of children are lost during 
the labor, especially if it be premature and artificially hurried. 

Sometimes the child in utero seems to be co1wulse<l. A deeply interesting 
cases is related by Dr. James Whitehead.' Ile felt the child convulsed at 
the same time as the mother. 

A point t\l be noted is the not infrequent complication of alburuiouria and 
convulsions with hy<latidiform degeneration of the chorion. In such a case 
there should be no hesitation in emptying the uterus. 

Tim TRE-\.T:O.IEXT.-The principles of treatment flow logically from the 
views we have taken of the etiology and nature of the disease. Four car· 
dinal principles stand out for our guidance: 

1. To moderate and control nervous irritability. 
2. To moderate vascular tension . 
3. To cut off emotional and peripheral irritants or excitnnts. 
4. To eliminate all complicating morbid conditions. 
The treatment is (1) prophylactic, (2) remedial, (a) restorative. 1. The 

prophylactic treatment applies to two states: first, to the preservation of the 
healthy condition of gestation, to the pre-albuminuric stage; and, secondly, 
to the albuminuric stage, with a view to avert eclampsin. 2. The remedial 
treatment applies lo the moderation of the fit and its effects. 3. The 
rtmtorative treatment applies to the restoration of the equilibrium of the 
system nnd of the kidneys and other organs to their normal state. 

1. 'lhe Prophyla:ris.-Tbe general principles laid down for the care of the 
gravida apply: exercise, moderate diet, sparing use of stimulants, great 
care in regulating the secretions, baths to keep the skin, the great alterna
tive organ of the kidneys, in healthy action i testing the urine, watching the 
pulse by sphygmograph! aucl the ~tate .of the nervo.us syst~m, to dcte~t .ear~y 
notice of excess of tensIOn, and, rn this case, to gt\'e salines and d1g1talis. 
The hydrremic condition, also, is au indication for the administration of iron. 
Small doses of the sesquichloride or sesquinitrnte we have found extremely 
useful. 

Perhaps the greatest of all prophylactic rellleclie~ in the al?uminuric stage 
-saving the induction of labor, to be presently d1scussed-1s absolute. rest, 
including under this term the remo\•al of every source ?f mental, emot1onnl 1 

or physirnl disturbance. The attendants should avoid all force or loud 
speaking. The clothes should be so opened as to gi\·e free piny to the lungs. 

t Brit. )led Journ., 1~6'i. 
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A golden rule we insist upon as of the last importance is, i11 any ca.~e where 
a fit is probable, to make no e.crunination, not lo pa.<1s the c11the.ter1 ml([ to force 
no .food or medicine, until the p1tlienl is 'Under the influence o.f cltloroform. The 
slightest disturbance, especially touching the genitals, may provoke a fit, 
whereas all necessary manipulation can be readily carried out under an
testhesia. Under the same indication, a,·oi<l blisters, at one time a routine 
practice, and still, we fear, resorted to. 'Ve have seen the fir:;t effect to be 
the provocation of a fit. They cannot possibly do good. They are almost 
certain to do harm. 'l''he cautharidine, moreover, irritates the kidney. 

In the pre-albuminuric stage, especially to give salines and digila\i'I., and 
saline purgatives, elateriuru, calomel, or podopbylliu or jalap. If vertigo, 
Hushing, red face, disturbance of sight appear, bleeding to twch•e ounces, 
twelve leeches to the temples, or cupping in the loins, may avert mischief to 
kidney and brain. 

Before resorting to the induction of labor, it may be useful to try Cope
man's method of dilating the cervix uteri, under chloroform, of course. 

Prophylaxis in the albuminuric or pre cclmnptic stafle. The prececliag 
rules apply. In addiliou, we have a resource in Lhe milk diet advised by 
Ta.rnier.1 This consists in putting the patient on an exclusive milk diet; of 
this she may take as much as she likes. Chnntreuil relates a striking case 
in which there were extensive anasarca, cedema of the lungs causing suffo
cating attacks of clyspncea, which in a fortnight were quite subdued by a 
bleeding an<l the absolute milk diet. She was delivered without having 
suffered from eclampsia. 

2. The Reniedifll Treatment. How to Treat lhe Fil.i.-'fhe first question
oue too much neglected of late years-is that of venesection. At one time 
it was in great vogue, and was, no doubt, abused. It is undoubtedly the most 
powerful and prompt resource at command for lowering the high vascular 
tension-a primary cause of the eclampsia. Hall Davis advocates it in 
sthenic cases. Richardson extols it in uroomia when the temperature is 
raised, anrl this, Ilypolite says, it always is. Fordyce Barker and Scanzoni 
practise it. Chantreuil relates cases of successful application. \Ve our
selves are clear as to the advantage derived from it. There are three ways 
of bleeding: vcuesectiou 1 leeches, cupping. Each, under certain conditions, 
may have its advantages. Against bleeding an apparently strong case has 
beeu marle. Comparative statistics, showing more recoveries under chloro
form than under bleeding, are adduced. Thus Charpentier/ aualyzing 133 
cases observed under Depaul, found a mortality of' 43 per cent.; under 
bleeding· single), 41 per cent.; under repeated bleedings the deaths were 
54 per cent. i under anresthetics, 8-1 cases gave a mortality of only 18 per 
cent. There may he a fallacy underlying these statistics. The cases may 
not have been of e11ual se\·erity, and they may not ha\•e been comparable 
in other points. The Traube-Rosenstein theory seems to explain the dele
teriou~ action of bleeding. Schrre(ler puts it that the sudden depletion of 
the yu~cular system, by diminishing the arterial pre.::;:::;ure, will stop the fits. 
But after hleeding the quantity of bloorl soon become~ as great as before 
from the absorption of effused serum. Now this involves deterioration in 
quality of the blood i it is made more defective in red globules. Abstrac
tion of' blood then woulJ first ftlo good; but soon the arterial tension will 
returu, and the state is worse than before. If the temperature is falling 
and the fits are becoming less severe, bleeding should 11ot be resorted to. 
It is nssumecl by some that chloroform must displace bleeding. It is one of 
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the ~rent errors of modern. medicine, in taking _up a new remedy straightway 
to discard the old . Bleed mg may be of occasional value; but in the great 
majority of cases it must yield to chloroform. 

The next clas:s of remedies adapted to fulfil the indication of lowering 
vascular tension is purgation. Elaterium, calomel. crotou oil, snlines

1 
by 

producing \\Ulery evacuations, reduce the blood-mass aml allay vascular 
tension. The crotoo oil is especially valuable, because a drop or two can be 
put upon the tongue when the patient refuses to swallow. 

Then there are certain sedatives which moderate nervous tension as well 
as vascular excitement. Amongst these are chloral, which may be admin
istered by enema; but this should not be carried beyond oue <lm:e of twenty 
or thirty grains. It is dangerous to repeat it \\ ithin it a few hours. There 
is a general consensus now in favor of chloroform inhalation. Nor is it 
possible to spenk too highly of it. It is prophylactic nn<l remedial. Used 
during the fit, it shortens the attack. \Vatching for the premonitory signs 
of a fit, as the facial twitchings and restlessnei:s. and, then given, the fit may 
commonly be averted, certainly mitigated. Thus, if time is gained for labor 
to be completed, the patient is carried over the critical stage. In this way 
chloroform may be freely but discreetly given during many hours. 

Chloroform blots out memory, one source of emotion; it shuts out per
ception, another source of emotion; it lessens reflex irritability. It further 
acts in averting or shortening a fit by inducing asphyxia in n modified form, 
in the same way as Achille Faville represents a fit of epilepsy as ceasing 
under the effect of the asphyxia which itself produced. 

Closely allied to chloroform in its modus operundi is nitrite of amyl. 
Robert Barnes had the good fortune to cure a severe Cl.lse of strychnism by 
the persevering use of this remedy, and advised it in nil cases in which it is 
desirable to relnx muscular spasm. 

A successful case has heen reported . Hobert Barnes a1h•ised its use in his 
Lumleian Lectures in 1873. 

The nilro·glycerine is extremely promising as a resource. ~~r. Green 
reports a case.1 The patient took lttt every hour. Jt was given after labor, 
and, therefore, when there wus a uatural tendency for the symptoms to 
subside. Lately Drs. Ringer and :Murre11 have shown that nitrite of sod ium 
possesses simi lar properties. It may be given in three grain doses. 

During the fit guard the tongue. In the Paris C'lin ique cl'Accouchements 
the tongue is put back, when protruded at the beginning of the fit, by 
pressing on its back with the edge of a folded napkin stretched between two 
hands and held between the jaws until the fit is over. .A cork or a piece of 
India rubbn held between the jaws ut the molars anowers very well. 

Cold to the hend or eh:.ewhere should be avoided. We have seeu it pro
voke a fit. 

Excellent re~ults have followed the subcutaneous injection of 1no1phia. 
Barker and Uecker ~ive clinical evidence of its value. Dr. Rowotead :r 
relates two cases in which injection of 2»t of Fleming's tincture of aconite, 
and! gr. of morphia, acted most succe~sfully. Rcanzoui used it. Belladonna 
acts well. In the form of atropia-injection it is most convenient. 

Pilocwpine has recentlf been trie~l on the initiation of ~Jyernaux.5 Io 
our opinion, the results of t~1e cxper~ments are not enc~ur?g1ng. . 

Postural Trcatment.-(Traily Hewitt and Routh, believing that the chs
turbances of the abdominal anrl renal circulation, caused by pressure of the 
gravid uterus, exercised a powerful influence in provoking eclampsia, placed 

1 Brit. "'reel .. fourn., 1882. 2 Lan <. et, 181Jfl. 
a J)u <.:hl<1rhy<.lrnte de Pilocarpine en ob,:.tCtriqu<>, lfl~!I 
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the patient in such a position as to diminish this pressure. Routh had i:;een 
marvellous benefit from the knee-elbow posture. It must often be difficult 
to adopt this posture; but the side or semi·prone posture may be tried . 

A question of great moment, one that often calls for prmupt solution is: 
Slwll the gestation be inteuupted? Can we venture to let the gestation go 
on t The <.Ii.sense depends upon gestation. Can the system bear the double 
strain of gestation and of the disease, working, as it must do, with organs 
which have proved unequal to the task'! The question, as we have seen, is 
frequently solved by Nature. Labor comes on spontaneously. The system 
over-taxed throws off the burthen . Another example of many illustrating 
the maxim that abortion is often a cocservative process. But Nature, whilst 
showing us the way, sometimes procrastinates too long. D11es she present 
us with any indications tu guide us as to the when and how to help her? 
If we carry the feeble policy of temporizing too far, the opportunity of' 
rescuing the woman from immi nent peril may sli p away. 

\Ve would say (1 l that in every case in which convulsions have set in, pre
mature labor should be induced; (2) that where there is marked albuminuria 
with roclema, difficulty of breathing, a quickened pulse, with rising tempera
ture; or amaurosis or other form of paralysis, and relief' does not follow 
bleeding, purging, and sedatives, the o~eration should not be deferred; (3) 
when the patient has had albuminuria in previous gestations, or is known to 
h:.lve had Bright's disease and hypertrophy of the heart, no time should be 
lost before labor is induced. "' e must not suffer the gestation to go on when 
it imperils life, or permanent damage to the kidney or the eye. 

The Good Effect of Labor.-Tbe moment labor is started a call is made 
upon the nervous centres for nerve-force to be expended upon the uterus. 
This is its physiological destination; and if it can be kept steadily directed 
to this, its proper wurk, we may hope to obviate its diversion to convulsion 
or other morbid action. It is indeed a matter of observation that uterine 
action will ofLen excite a convulsion. But upon the whole we believe it acts 
beneficially; and we shall be the less afraid of calling it into operation if 
we reflect, first, that la~or must take place, and that it cannot be effected 
without uterine action; and, secondly, that we can greatly control the irrita
bility by chloroform. The induction of labor is the mosL natural means of 
discharging the excess of nervous tension. 

'Ve have known a cough excite labor; but under other conditions of 
special influence, as of blood-poisoning, or of proclivity from hereditary dis
position, a cough might set up convulsion. \Ye have seen an example of 
this in whooping-cough. This law of the propagation of excitation from 
one part of the spinal cord to another part in a state of peculiar suscepti
bility is admirably illustrated in a remarkable clinical experiment by 
Harvey. '4 It seems to me/' says our Immortal Physiologist," on deep in
vestigation, that the throes of childbirth, just as sneezing, proceed from the 
motion au<l agitation of the whole body. I am acquainted with a young 
WQmau who during labor fell into so profouud a state of coma that no reme
dies had power to rouse her, nor was she in fact able to swallow. Finding 
that injections and other remedies bad been applied in vain, I dipped a 
feather in a powerful sternutatory, and passed it up the nostrils. Although 
the stupor was so profound that she could not sneeze, or be roused in any 
way, the effect was to excite convulsions throughout the body, beginning at 
the shoulders, and gradually descend ing to the lower extremities. As often 
as I employed the stimulus, the labor advanced, until at last a strong and 
healthy child was born without the ctiusciousuess of the mother." It is in 
the highest degree probable that in this instance there were albuminuria and 
urinremia. But how well must Ho.rvey have been acquainted with the reflex 
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function when we sec him thus turning it to practical account to accelerate 
the coursf' of labor! 

The intimate relation between the cerebral and spinal axes is further il
lustrated in the vivid sympathy which springs up between pregnant women. 
Thus, if a woman far advanced in pregnancy assist at the labor of another, 
she seems herself to catch every pain that seizes upon her suffering sister i 
and ca~es are known-we have seen one-in which labor in this way has 
been actually induced. The same thing, it is said, is observed ir, pregnant 
mares and cows, so that those who have charge of pregnant animals take 
care to separate from the rest any one which may be taken in labor. 

TAe 1Jiode of Inducing Labor.-In the first place observe the golden rule, 
"fe.~tina lente,1' avoid precipitance, that is, the "acc!uchement force." To 
deliver rapidly before the cervix is fairly dilated is to provoke violent con
vulsive reaction, to risk lacerating the uterus, and to reduce the child's chance 
to a minimum, thus sacrificing at one stroke the two objects of the operation. 
Proceed under auoosthesia; empty the bladder, puncture the membranes. 
This at once lessens uterine distention and irritation; then dilate the cer\"ix 
gently by Barnes's bags; then proceed to accelerative measures as by forceps, 
turning, 01· crauiotoruy, according to the special indications. 

Should there be ccdema of the labia vulvre, the preliminary precaution 
shou ld be taken of draining the connective tissue either by a number of 
superficial digs with a lancet, or by Southey's drainage needles. 

Conclusive arguments are based upon the following considerations, which 
apply to all the foregoing th1·ee cond itions: (1) If the case be suffered to 
go on, even if tbe woman recover, every day adds to the strain upon the 
kidneys and the eye, and may lay the foundation of permanent disease;· 
(2) it is not justifiable to let her run the risk of losing her life, or of drift
ing into grave disease, under the expectation of saving the child; (3) granted 
that the object of getting a live child should rule our judgment, the pros
pect is better of getting a live ch ild in a future pregnancy than by trusting 
to the actual pregnancy already gravely threatened; ( -!) the fate of the 
child is linked with that of the mother, too commonly if the mother perishes 
the chi ld perishes too; (5) we are doubly bound to seek our motive of 
action in the interest of the mother. 

Admitting that some women have under our own obsen~ation and sanc
tion gone the full period of gestation, and been delivered of living children 
apparently without damage, frankly speaking, we would not with enlarged 
experience, again encounter a responsibility so great. 

If these arguments are fairly presented to the husband aad friends they 
ou~ht to prernil. 

3. The Reslo1'alive Treatment.-,\Then labor is over, the convulsions 
ceased, nnd tbe albumen disappearing, the proper treatment consists iu rest, 
se<la.tives, light diet, of which milk should form a large element, avoiding 
stimulants. Iron is indicated, but its use should follow salines. 

\Vben able to endure it, warm baths should be used to promote the action 
of the skin. 

Should the patient be much reduced by hemorrhages or otherwise, trans
fusion of saline solutions or defibrinated blood may turn the scale in favor 
of li fe. Dr. Lange 1 relates a case of recovery after thirty·two fits and 
severe exhuustiou, after transfusion of seven ounces of defibrinated blood. 

The urine should be carefully examined from time to time for some 
weeks after la.bor. 

t Prager Yierteljahr~~chr. 1 186 . 
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B. A Group of Paralytic Affections. 

1. There may be paralysis of the special senses, as amauro!)iS, deafne:is, 
los~ of taste, loss of smtll, loss of touch. These have been described as 
sequelre or attendants upon alburuinuria and other forms of convulsion. 
Apart from this connection the paralyses are comparatively rare. "'e may 
call to mind aphasia and aphouia, also mentioned under "Albumiuuria." 

2. Reflex Paralysis as Paraplegia.-This, too, is sometimes associated 
with albuminuria. But it may have at least two other causes. The first is 
shock of labor, which seems to exhaust the spinal centre; the second is 
pressure of the uter•us upon the sacral nerves. This mny (!Ccur during 
pregnancy, but is more frequently causecl during severe labor. 

Lever has described two casPs of paralysis of' the limbs which ended in 
recovery after labor. 

Paraplegia may be due to retroversion of the gravid uterus and pressure 
upon the sacral plexus. Retroversiou may also cause ref:lex paraplegia 
(Brown·Sequard). 

Apoplexy may occur at any period of gestation. Gestation testing the 
integrity of the organs, may find the cerebral bloodvessels unequal to the 
strain. 'Ve have :5een it at the second, third, and subsequent months. It. 
is perhap::) most common at t.he time of labor. The complication is rare. 
In one case now under our observation, the subject ret. 28, a pluripara, was 
seen by Dr. 'Vilks, wheu se\·en or eight weeks pregnant; she had been 
seized suddenly with weakue:;s of the right side, with some difficulty of 

· speech i au hour later she became fainter, speechless, and paralyzed on the 
right side. Complete right hemiplegia and aphasia set in. She bad slowly 
recovered partially from the hemiplegia and more completely from the 
aphasia when six months gone. No albumen was detected until during 
convalescence, when a trace appeared. The hemiplegia persisted, but 
delivery took place naturally at term. 

Dr. "TiJks communicates a second case, that of a primigravida, rot. 22, 
who was struck when three months pregnant. The attack began with 
severe neuralgia of the head, drowsiness and lethargy followed; stertor, 
left hemiplegin, lateral divergence of head and eyes, slight convulsions pre· 
ceded death. uA clot of blood was found in the substance of the brain," 
and an antemortem clot in the left lateral sinus. This suggested thrombosis 
of vessels as the cause of the hemorrhage. 

The paralysis, if unilateral, is likely to be the effect of cerebral apoplexy, 
associated or not with albuminuria. Apoplexy in gestation, indepen<lent of 
albuminuria and convulsions, we believe to be rare. In two cases seen by 
us the stroke occurred during the expulsivc stage of labor, when the glottis 
was closed, an<l the ten~iou upon the cerebral arteries was at its maximum. 
In one of those the woman was over forty, and it is not improbable that the 
cerebral arteries were in proce::is of degeneration . Clotted blood was found . 
This subgroup is intimately linked with group A. Indeed, as is continually 
obderved, the affections more prominently referred to one organ or fluid, 
overlap or dovetail with the primary or secondary affections of other organs. 

Dr. Hughes Bennett, in an instructive lecture,1 relates six cases of chronic 
hemiplegia. In two the disease began in pregnancy i in one, suddenly during 
Jabor; in two, soon after labor; in one, three weeks after an abortion. No 
nlbuminuria was noted when these cases came under Dr. Bennett a lung 
time after the attack. Ile sums up as follows: These six cases of chron ic 

t Brit. Med. Journ., 1881. 
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hemiplegia are due to a destructive lesion in that portion of the brnin sup
plied by the middle cerebral artery; the disease began suddenly during the 
puerperal state, which was the predisposing cause of it; the exciliog cause 
was probably an em bolus; this em bolus was the result ot' acute endocarditis, 
or due to the hyperiuotic state of the blood, or possibly to both of these 
conditions combined. It will be noted that four of these cases occurred 
after labor-that is, at a time when the disposition to thrombosis is greatest, 
a proposition which will be set forth more fully when describing the diseases 
of puerpery. 

Cerebral thrombosis is, we believe, a rare affection during gestation. 
Embolism is essentially au affection of puerpery, and it "ill be more profit
ably studied in connection with the proper puerperal pathology. 
w~~~1:~.mbosis of the cerebral sinuses, 'Vilks says, occurs mostly in anremic 

C. A Group of Mental Disorders (Including Puerperal Insanity). 

Insanity in women , associated with childbearing, is best studied in har
mony with the scheme of this work under the four epochs of gestation, 
delivery, puerpery, and lactation. The conditions of the blood and circu
lating organs, of the nervous system, and of the body generally, present 
features which diff'erentiate these epochs, although they are physiologically 
linked together. On this ground it will be more instructive to take the 
subject throughout the four epochs continuously. 

Relative Frequency of Insanity in t!te Different Epochs.-Esquirol noted 54 
cases arising in puerpery, and 38 during lactation, out of 92 patients. 

l\Inrce found in 79 patients, that 18 foJll ill during gestation, 41 in puer
pery. and 20 during Jactation . 

All statistics concur in showing that insanity does uot declare itself so 
frequently during gestation as after labor. 

The causes of puerperal insanity are predisposing nnd exciting, in this 
re!:i pect, as in others, falling under the common laws under which insanity is 
developed in other subjects. 

Of all the causes, heredity occupies the first place. Esquirol has traced 
hereditary influence in 1 out of 2.8 cases; l\Iarce traced this influence in 24 
out of 56 patients; and there cauuot be a doubt that more exact informa
tion than it is oft.en possible to obtain as to the consanguineous history 
would reveal a much larger proportion. It is a factor in most cases, no 
matter at what epoch the outbreak may happen. 

Ana:mia, produced by gestation, increased by labor and puerpery, is an 
important element. in eti°'o~y. It may ~~ par.tly predi~posing1 p~rtly ex
citing. CertainlJ: m m~s~ of ~he cases of rnsau~ty breakmg out after labor 
we have found tl11s cond1t1on; m some the anrem1c souffie was marked. The 
late Dr. F. \V. Mackenzie, whose researches on phlegmasia dolens we shall 
have occasion to cite, insisted mu<'h upon this. The influence of this con
dition may account for the co.mpa~ati ve freq~ency ?f insanity in multiparre 
whose constitutions have been 1mpa1red by clnldbearmg and the development 
of debilitating disease~. . . . 

Linked with anromrn. are certam states of toxcemue, more espemally those 
depending upon albumimu·ia. and cholf.E1!1!·a. The powerful infl~ence ?f these 
stntes is ex hibited in the fact that, arismg, ns they are especially liable to 
do, in primigrnv.idro, they are in a notable proportion of instances the pre
cursors of insamty. 

Lactation is a. strong predisposing, if not also an excit ing, cause, and related 
20 
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to this condition is the fact supported by fair e\·ideDce, that suckling boys 
is more frequeutly followed by insanity than suckling girls. The first tax: 
the mother's strength more severely. 

Savage says :1 " 'Ve must be prepared to recognize in hysteria, epi lepsy, 
chorea, and perhaps rheumatism, diseases that are related more or less closely 
to insanity. If' one parent be insane and the other phthisical, the offspring 
run a greater danger than if only one parent wen~ tainted. 8everal cases 
have come under my observation, in which all those of the family who have 
not died of phthisis have had mental troubles." 

The exciting causes are sometimes more apparent than real. There is no 
such frequent relation between severe labor and insanity as to snggest dystocia 
as a cause. .Jiemorrluige certainly is an efficient factor. 

The use of chlo1·0Jorm in labor has been accused as an active cause. In 
the early days of na::csthetic mi<lwifery, this reproach was hotly urged. It 
might, however, be supposed that the obliteration of pain and tear, two 
powerful agents in disturbing the equilibrium of the nervous system, would 
diminish the liability to insanity. Are the attendant evil influences of 
chloroform to weigh against immunity from pain and fear 't Is it a fact that 
insanity in undue proportion follows the use of chloroform? To the first 
question it must be admitted that chloroform greatly disposes to hemor
rhage, a powerful factor in the development of insanity. The second ques
tion is not so easy to answer with precision . But it is certain that chloroform 
confers no immunity from insanity. Probably no obstetric practitioner of 
much experience has failed to see cases of insan ity breaking out after the 
use of chloroform. With certain reservations it may be affirmed as a physi
ological fact, however harsh the opinion may appear to some, that the pain 
of labor fulfils a useful function in regulating the nervous energy, in direct
ing it to its proper destination. • One of the reservations is the extreme 
sensitiveness of many women lapped in luxury, upon whom pain has a 
crushing effect, outweighing its physiological uses. It is also to be remarked 
that chloroform is most frequently given to women in whom the nervous 
system is most highly developed, and who are the more prone to fail under 
the trial of gestation. 

The influence of moral einotion or shock has been too often observed to be 
doubtful. 

The appearance of the first menstruation after labor has often been the signal 
of an attack of insanity. Bail larger pointed this out to Robert Barnes when 
studying at the Salpetriere. He has verified this in practice, and, further, 
that succeeding menstruations have been attended by exacerbations of the 
malady. 

In many cases more than one of the preceding causes are in notion. 
l\farc8's idea was that there exists a sympathy "etween the uterus and the 

brain. This is the old idea. Certainly we have seen the clearest evidence 
of retroflexion, hyperplasia, and congestion of the uterus associated with 
insanity; and we have the conviction that by curing these complications we 
have cured the insanity. Graily Hewitt bears similar testimony. 

Boyer. relates a case of a lady who during her first pregnancy was attacked 
by insa01ty. Ten years later, the mental alienation having returned, it was 
concluded that she was pregnant. Boyer removed a poly pus from the uterus, 
and she quickly recovered. 

TIIE lNSANTrY or GES'rATlON.-At the onset of gestation many women 
are overtaken by various nervous disturbances. The new situation brings a 
strange bodily and mental revolutioa. We have known women of the 

1 Guy's Ilosp. Ueports, 1875. 
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e~rongc:st chnrartcr, not given to 11 fancies/' not introspecti\·e. unwilling to 
yie~d t~ subjt!ct.ivc impre.-;sious, or to excite sympathy, to be affected by hal· 
luc1nat10~1s ~f sight and hearing, driving them to get out of heel, and flee 
fro~ subjective perceptions, even to the point of running into danger. 

The sen~es not only deceive them, but often fail them or become impaired. 
Thu1i the sight a?d hearing are at times enfeebled; temporary amaurosis 
oc~urs; the taste 1s often completely pen·erted, things heretofore ea.ten with 
reli_sh nre now objects of loathing, an<l thiugs before disliked are now those 
which are. ~ought. Th~ "longings" of pregnant women have in all ages 
been fa1~1har to mankmd. 'Vo111en may, indeed, sometimes turn them to 
accou1~t Ill order to get what they want. But it is nevertheless true that, in 
many mstanc?s, these "longings" are the expression of an irresistible bodily 
and mental disturbance. 

Savage observes1 that he has seen cases in which " unnatural longings in 
the mother hM•e reappeared as melancholia and mania in the children." This 
affords strong presumption of the alliance of these longings, when passing 
ordinary bounds. with insanity. 

Dipsomania and kleptomania are forms that occur. 
One remarkable feature in the mental state of women during gestation is 

the pursuing dread that childbearing will be fatal. This idea. seizes upon 
most women, pregnant for the first time, with more or less force; in some 
it dominates and depresses, assumes the character of melancholy, nod may 
culm inate in insanity. Indeed, the most common form of mental aberration 
in pregnant women is the melancholic. Associated with the mental disorder 
are certain bodily disorders: the digestion is disturbed, the liver and 
kidneys act imperfectly. 'Ve have several times seen jaundice preceding or 
complicating insanity. 
va~~~~any women these mental aberrations subside as the gestation ad· 

In some melancholic cases, suicidal tendency is marked. 
Savage remnrked that the suspicion of poison in the food was common. 

Most of the cases were suicidal. Hallucinations are common. l\lania is 
also a form observed in gestation. 

Does ge.station e.tert a.favorable influence upon insanity.9 The affirmative 
has been contended for by some authorities. E.squirol said the instances of 
insnnity being cured or modified favorably are rare. Dubois and Desor
meaux 2 state the case in these terms: "Mania, and especially dementia, 
often shows a foxorable experience from pregnancy i but we can hardly hope 
for a durable n.melioration or a complete cure, in these cases and in other 
chronic diseases, except when they depend upon disordered menstruation or 
certain cli~eases of the uterus." Outside these conditions they believe that 
pregnancy is hurtful rather than useful, not by itself, but by the debility 
which follows de}i\•cry. 

In our own experience we have seen the truth of these opinions strikingly 
confirmed. 

As to the treatment. Separation from friends is generally desirable. 
Remedies that reduce nervous and vnscular tension are especially indicated. 
Savage speaks emphatically against the .iudu~tioo ~f labor. I~e says it will 
almost certainly only convert a case of rnsamty of pregnancy mto a case of 
puerperal insanity. . . 
EF1~ECT UPON 'l'IIE Cm LO IN UTER0.-1\Iarce, basmg upou a small num

ber of cases, shows that the children of insane gravidro arc more likely to 

1 Guy's Ilosp. Heports, 1_8i5. 
2 Dictionnuire de lifedecme, nrt. "Grosse~se." 
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be stillborn when the insanity declared itself during the gestation, than 
when the women were insane at the time of conception. The explanation 
seems to be that acute disease attacking a gravid woman causes more dis
turbance; and it is also probable that, in some cases, albuminuria is asso
ciated with the insanity. 

'Vhat is the iniluence of labor upon insanity 1 The process rarely sffuers 
much disturbance. A point which has been often ob::>erved is the remark· 
able unconsciousness of pain; in some cases, the woman bas not been con· 
scious of the delivery; and in not a few she has refused to believe that the 
child of which she had been delivered was hers. These facts point to the 
necessity of carefully watching an insane gravida, lest she ti1ll into clanger 
unperceived, aud the child perish. 

The Temporary Mental Aberration during Labor.-This form is generally 
recognized. It may occur in woruen who are not known to be the subjects 
of predisposition to insanity. It is a transient delirium. It is most com
monly observed at that stage of labor when the head is stretching the cervix 
uteri or the vulva,; that is, when the pain is most excruciating, and when 
the whole system is under the empire of the reflex nervous system. At this 
stage it is not surprising that a frenzied desire to be released at any cost 
from her agony :should overpower all self.control. Hence a woman may 
attempt violence upon herself or upon her child at the moment the head is 
born, or soon after complete delivery. Such cases, it is true, are more fre
quent in single women, to whom childbirth brings not only acute physical 
suffering, but the most poignant mental distress, and the prospect of misery. 
Delivery under chloroform 01· ether will entirely obviate this form of transi
tory mania. 

In the great majority of instances this form of aberration passes away in 
a few minutes or hours. But in women predisposed to insanity, this acute 
mania of labor may be the starting-point of persisting insanity. A similar 
argument applies when there is albuminuria. 

Simpson, in his first enthusiasm for chloroform, claimed it as a prophy
lactic against puerperal insanity. This has been falsified by experience. 
\Ve ourselves have known cases of mania. break out after the use of chloro
form in labor. It is doubtful whether it possesses any virtue in lessening 
the risk of insanity, unless it be, and this is important, in mitigating albumi
nuric eclampsia, a disorder which sometimes is the forerunner of insanity. 

The Insanity of the Recently Delivered Woman.-This is the most fre
quent of all the varieties of insanity connected with childbearing. The 
forms observed are mania, melancholy, hallucinations, monomania, aud a 
particular form of mental debility observed after severe hemorrhages, which 
is not difficult to cure by tonic treatment. 

]Jania is the most frequent form. This may or may not be ushered in 
with fever. ·we have found no elevation of temperature or pulse, but the 
skin is often dry. There is a. dry tongue, thirst, insomnia, excitation, vio
lence in action and in speech, sometimes erotic ideas, more often aversion 
from husband and child. Simpson made in one case the remarkable observa· 
tion that albuminuria followed on three successive attacks, and disappeared 
on recovery. But the association is by no means constant. 

The outburst of mania in a large proportion of cases occurs a.t two distinct 
epochs: in one class within the first eight days, in the other not before the 
fifth or sixth week. This may be explained by the action of the shock of 
labor and the establishment of milk secretion in the first class, and by the 
first menstruation in the second class. About two days after delivery some 
women become excited, sleepless, incoherent; the face is flushed, pulse rather 
full, and there is slight rise of temperature. 



INSANITY. 309 

TnE PHOGNOSIS AND DURATION OF THE DISEASE.-The prognosis bears 
upon two points: 1. The danger to life. 2. The prospect of cure of the 
disease. A certain proportion of cases terminate fatally within a few days 
or weeks. Of those that survive by far the greater number, probably three
fourths, recover their reason. Gooch used to say that the question was not 
"'Yill they recover?" but HWben will they recover?" Subsequent obser
vation, however, compels a modification of this assumption. The greater 
number recover within twelve months, many in a much shorter time. Of 
those in whom the disease lasts beyond a year, a considerable proportion are 
incurable. The cure is slower in melancholia than in mania. Savage says 
in most cases of mania the cure is made in three months, in melancholia it 
takes six mouths. 

The immediate cause of death is usually acute delirium (Maree). Other 
cases terminate by tubercle in the lung, pneumonia, pyremia, or Bright's 
di~ease. 

It may be said generally that puerperal mania threatens life, and melan
cholia threatens reason . 

The Insanity of Puerpery Proper.-Tbe transition from the violent agita
tion of l:lbor to puerpery is commonly marked by calm. But under the new 
condition, the disposition to mental aberration is revived. What are the 
causes that call this disposition into activity? The favorite doctrine of old 
-expreEsion of the humoral theory-was that the insanity was caused by 
the suppression of the lochia and of the secretion of milk. This theory in 
one of its modifications rested upon the assumption that there was metastasis 
of these fluids. ln popular belief these theories sti11 hold a place. "Those 
things," or 11 the milk flew to her head," is an expression we sometimes hear. 
In its literal sense of course this theory has no place in science, but it con
tains an element of truth. Broussais1 stated his opinion as follows: "Tbe 
insanity so common after labor does not arise under the influence of one 
organ alone; all are in a state of surexcitation; at this epoch so remarkable, 
congestion is imminent for all the organs, and if the necessary evacuatious 
are interrupted, a slight cause may fix itself upon the brain, as upon any 
other visceral apparatus, and this determining cause is often of a moral 
kind." Tbus this eminent author, accepting the prevalent humoral theory, 
sought in the complex conditions of gestation the solution of the problem, 
assigning, however, to congestion an active part. 

As to the suspension of the lochia, it has been observed that sometimes the 
flow is prematurely suppressed, that sometimes it continues uninterrupted, 
and that not seldom the insanity breaks out after the flow has run its normal 
course. l\Iuch the same statement may be made as to the milk. But in the 
case of this secretion, there is greater difficulty in aniving at conclusions. 
'Vhen a woman hecomes maniacal, she is rarely allowed to suckle, and so 
the milk dries up. 'Vhetber insanity dries up the milk or no, it is not easy 
to decide. 'Ve ourselves have seen a case in which insanity broke out a few 
days after labor whilst suckling; the child was taken from th·e mother, who 
was sent to an asylum. There she stayed two months, came out well, and 
resumed the care of her infant, 1vhen the milk came back abundantly. 

pu!~~:~~ty m~ ~~ck;:~n:~mi:~~-t~~sa;;;.rodb~~u~a~~~~~~!, ~~t;t~~nm~; 
originate aftet· puerpery. The proportion of cases co.m.mencin~ at this 
period are not nearly so frequ_ent as. those of puerperal or!g1u. Tins. may .be 
partly explained by the co~s1derat10n t?at women predisposed to msarnty 
will succumb under the tnal of gestat10n, labor1 aad pnerpery, and that 

1 Del'irritntion et de la folie1 183!1 
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emerging safe from that ordeal, they will have proved at least comparati\·e 
soundness. 

Generally speaking, the causes of insanity during lactation are the same 
as those which act during gestation and puerpery. But there are special 
conditions which it is of practical moment to note. 

All the cai::es of insanity which break out in lactation may be arranged 
in two classes: 1. Those which appear during the first six or se\•en weeks 
after labor. These are intermediate between the proper puerperal and the 
lactation cases. 2. Tho:se ca~<:s which occur much later, that is, after eight, 
ten, or even twenty months of nursing, or within a few days after weaniug. 
It is rare to observe insanity originating during the iutermecliale period. 

The most obvious factor in the production of insanity during prolongerl 
lactation is anremia and debility. In some cases we have known a compli
cation with a new pregnancy, and in some the reestablishment of menstrua
tion. These conditions importing fresh elements of nervous and vascular 
disturbance, seem to determine the outbreak. In many poor women, the 
struggle to support the suckling is rendered harder by lack of food and bad 
hygienic surroundings. If, in spite of anremia, women persist in nursing, 
and sleeplessness supervene, disturbances of innervation or of nutrition 
soon arise, and render the system susceptible to morbific influences. Ema
ciation, pallor of the mucous membranes, languor of all the functions, are 
noted; and a special risk arises, pointed out hy Nasse, that is, of softening 
of the cornea, just as happened to the dogs subjected to long starvation by 
l\Ingendie. This condition ceased on weaning, and returned on suckling. 
Mr. Power tells us of a similar process. but thinks the starting point io a 
scratch upon the cornea. 

In other patients, nervous symptoms predominate. :Neuralgia, partial 
paralysis, contractions of the muscle~, are met with, sometimes of tetanoid 
character. Acute dementia sometimes sets in, and catalepsy is not infrequent. 

'InE EE"FECT OF 'VEANING.-ln some cases timely weaning may arrest 
the insanity, or apparently obviate its outbreak. But in some cases i11sanity 
breaks out on or soon after, the weani11g. This may be explained, first, by 
the fact that weaning was enforced because the n~rvous system was evidently 
giving way: in these cases clearly the weaning is not the cause. Secondly, 
the milk has dried up under a sudden physical or emotional shock; here 
the insanity is clue to the shock, which at the same time arrested the secretion 
of milk . Thirdly, in some cases insanity may break out some clays after 
weaning, under conditions distinct from the first two described. Is there a 
special danger from the revulsion attending the sudden arrest of the milk 
secretion? Does this secretion act as an emunctory, and being checked, 
some deleterious element is left to work as an irritant to the nervous system? 
These questions are not easy to answer. 

In a large proportion of cases it has been observed that insanity breaking 
out during lactation has not arrested the milk secretion. 

Mania and melancholy occur in about equal proportions during lactation. 
Tn.E PROGNOSI8 is generally favorable. The duration of the illness may 

extend to some months, but is not seldom cured in a few days or weeks. 
Trrn THEATJHENT.-The 6rst indication is clearly to stop the cause of 

exhaustion, to weau, then to regulate the secretions, to feed well, and to 
place the patient in the best conditions for quiet and henlth. Opiates, bro
mides, quinine, iron, will render signal service. Shower-baths are often useful. 

Shall a woman who has recovered from insanity return to her husband? 
If the insanity has been associated with uterine disease which has been 

cured, our exp~rience is favorable to the renewal of conjugal relations. We 
have known subsequent pregnancies proceed happily. 
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. On the question of marriage of women who have been insane, our expe
rience, which upon this point i~ not inc<•nsiderable, agn·rs with that of 
Savage, \\ho my~: "It is satisfact1iry to know that ''e do see patients who 
have ~eco.ven:d from imanity mnrry and brnr children with impunity; and 
I am rnclmtd to think that we shall some day be able to point out certain 
varieties of mental disease that are scarcely more liable to return than are 
broken bones."1 

The Responsibility of Pregnant Women and of Women in Labor and Puer
pery.-Thi~ is a medico-legal question, the discussion of which would lead us 
beyond the proper limits of this work. \Ye can only !slate the chief points. 

1. In the case of women who have been undoubtedly insane before the 
actual pregnancy, the presumption,primdfacie, is that rrny extravagant or 
crimiual act she may commit, especially if inconsistent with her natural 
character, is done under the influence of insanity. 

2. Since in the early stage of pregnancy it is not uncommon for wumen 
to be subject to passing hallucinatious which may influence their actions, it 
is quite probable that in this state they may do thiugs for which they ought 
not to be held responsible. The temporary hallucinations, or illusions, or 
delirium of epileptics present an analoguus condition. 

3. 'fhe temporary delirium or aberration at the moment of delivery, when 
a woman is "beside herself" with pain and emotions-under the control, in 
short, of the reflex nervous svstem-has always been held to be a condition 
during \\hich she may com1~it acts for whiCh it is difficult to prove her 
respousibility. 

The English courts but rarely find auy girl guilty of murder for infanti
cide soon after labor. The madness may be at most a temporary furor, 
madness that. exhausts itself in the impulsive commission of the crime. 

'Ve may fitly conclude this section on convulsive diseases with a few 
general observations. 

To show how nearly an expu lsive labor pain is allied to convulsion, 
observe the course of n. pain towards the end of labor. A premonitory 
sh udder (the forerunner of the storm), often a rigor, often vomiting, usher in 
the pain, just as we frequently observe before the outbreak of a fit of epilepsy. 
W omen have told us that at this moment they folt sure they were on the 
verge of convulsion . 

'Ve have known several instances of an epileptic fit being repeatedly 
induced by the sexual act. Tyler Smith told us of one. Voisin mentions 
one. La Motte knew a woman who, not pregnant1 always vomited sold 
actionccoil!is. 

General Considerations. 

"1\7e cannot foil to be struck with the common features of resemblance or 
of relationship between the different forms of con\•ulsive disease" hirh occur 
in pregnancy. In this cc•m1·aris0n we OU@'ht to include the relationship of 
syncope, vertigo, migraine, npoplexy, parnlysi5, delirium, imanity. They 
often form liuks of one chain. Syncope and Yertigo Ehould be studied in 
their relations to epilepsy; apoplexy in its occasi( nal relations to urremic 
eclampsin; paralyEis in its relations t~ apoplexy and epilepsy; and insnn.ity 
in its relations to epilepsy. eclampsia, nnd chorea. All the convulsive 
disf'nses may culminate in mnnin ~r dc:me_ntia. . . . . 

What is it, then, !hat determmes epilepsy rn one case, vom1trng m a. 
second, chorea in a third, tetanus in a fuul'th, eclampsia in a fifth? 'Ve 

1 ome intere~tin~ illu!itrntinns of puerpernl msnnity hn\'C heen pubJi..hed by Dr. A. 
Csmpbell Clitrk. Lnncct, 1883. 
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must invoke a peculiar antecedent cond ition of the nervous centres, probably 
unknown or unsuspected until it declares itself under the magical ordeal of 
gestation. Tbis is illustrated by the history of chorea, which, we have 
shown, rarely, if ever, occurs ab initio in gestation, the subjects having had 
it in childhood; in epilepsy, in the subjects of' which the re can generally be 
traced hereditary proclivity or previous attacks. But the postulate of an 
antecedent condition is indisputably settled by the case of ague. 'Ve cannot 
conceive the possibility of ague being evolved out of the proper conditions 
of pregnancy; and we know that other cond itions will act in reproducing 
ague. 

Pathological Exaggerations of Physiological Affections of the Heart and 
other Organs of Circulation. 

In tracing the normal history of gestation, we have sketched the features 
which gestation impresses upon the blood, heart, and other organs of circu
lation. To t hat sketch we refer back, as the basis of what remains to be said 
concerning the phenomena resulting from pathological excess. 

'l he blood may present an unusual degree of anmmia. There may be 
exaggerated leucocytosis, and even the condition called acute idiopathic or 
pernicious anremia. 

These are cond itions favorable to serous effusions and oodema, and even to 
hemorrhage. 

Virchow combats the general opinion that chlorosis is due simply to altera
t ion in the blnod, urging that structu ral changes in the vascular apparatus 
are coucerned j1 aad defouds the proposition that the origiu of inHa.mmatory 
affections of the heart is determined by mechanical causes. He agrees with 
Raciborski, that ch lorosis almost always leaves traces for the rest of life. 

He frequently recognizes in autopsies recent and recutrent euclocarditis. 
Ile says they are easily misinterpreted clinically and set down as ordinary 
puerperal fever. These are commonly complicated with obvious diseases of 
the uterus and adnexa. So endocarditis is only a complicati on of the puer· 
peral state. Ile affirms that there is a special predisposition to puerperal 
endocar<litis in a peculiar defective formation of the vnscular system. Tbis 
is brought into play by gestation and puerpery. The altered nutritive pro· 
cesses of gestation, and still more of puerpery, increase this predisposition, 
and lead to the greatest development in the defective organs. 

Ernboli c processes affect chiefly three organs: kidneys, spleen 1 retina ; and 
the choroid an(l the joints. 

The Heart Affections.-Under the influence of undue anremia, and prob· 
ably other factors, the chief of which are nen·ous tension and irritability, 
the hypertrophy of the heart may exceed the usual limits. Ollivier snys,2 if 
the irritation be carried beyond a. certain point, inflammation of the myo
cardium may ensue, leading to fatty degeneration. H e, however, cites 
Spiegel berg's case of sudden death three days after labor from rupture of the 
left i•enfricle, in consequence of acute myocarditis; there was considerable 
fatty degeneration. The heart, generally, was flaccid and brittle; the valves 
were sound.s 

1 VirdMw: On Chlorosis and the Related Anomalies of the Vn~eular Apparatus, 
e ... pecii\1\y with Endoctirditis Puerpernlis. 1872. 

! Arch ivesgenCrulcsde l\1Cdecine1 1873. 
3 Uobert Btirncssnw nt the llUpital de~ Cliniq11es, atPnris1 under Dubois, a 11 ingular 

cnse of sudden death during defccntion from the rupture of a hydntid cyst in the wall 
of the aort1.1.. lt bur~t into the pericardium. 'l'he i;ubjcct was an other wise healthy 
primigrnvicb.expecting her lnbor. 
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Ollivier further cites Danynu and ~Iordret as giving cases of myocarditis. 
Fatty degeneration of the muscular fibres of the heart must not be taken 

as absolute proof of antecedent iuflnmmation. In several instances of women 
dying suddenly during and after labor, we have observed fatty degeneration. 
This has been in women worn down by repeated pregnancies, and ill-nourished. 
It must be remembered that the normal cxceF<s of muscular fo:~ue developed 
<luring gestation has to be removed by a proce~s similar to that by which the 
!nvolu~ion of t~1e uterus is effected. At any rate, this fatty change obsen•ed 
111 subjects dymg several days after labor must be regarded in relation to 
this prucei::s. 

Eudocar<litis is sufficiently attested. It may, says De Lotz, be primitively 
chronic, or consequent upon acute or subacute enclocarditis. Dr. Millard, 
cited by Ollivier, describes a case of simple acute endocarditis coming on 
towards the end of gestation, characterized by a rough systolic sound at the 
level of the apex, frequent pulse, at times irregular, and some<lyspnn•a. The 
symptoms subsided gradually, and in ten weeks had nearly cli:mppcared. 
The very acute form was described by Simpson. 

It is highly probable that in some cases there was albuminuria. The 
reception of noxious matter into the blood may determine the disease. 

One cause of endocarditis may be puerperal rheumatism.1 

As we have had occasion to repeat, thrombosis ond embolism, are especially 
diseases of low vascular tension attending the involution-process of child bed. 
All the forms are rare during gestation. The train may indeed be laid 
during gestation, but the explosion is deferred until after labor, when the 
waste stuff of disintegration of tissues is thrown into the circulation. \Ve 
have, however, seen a fow examples of so-called phlegmasia dolens <luring 
ge~tation; one especially marked case in a lady in the sixth mouth of gesta
tion presenting all the characters of'' phlegma~in dolens." 

Embolism 1 when it occurs, is more likely to be the result of endocarditis 
started before the pregnancy; fibrin deposited on valves already affected 
may break up, give rise to emboli, and these may be carr ied to tlte lungs or 
to the brain. The left heart is the more frequent seat of this disease in ges
tation, the right in chilclbed. The subject i-, simply recorded here for clas· 
sificat iou. It will be fully described under the "Diseases of Childbed, or 
Puerpery. 11 As has been shown at page 3041 it may lead to apoplexy and 
paraly~is. 

PERICARDlTL.,..-Qllivier has not seen primitive pericarditis during preg· 
unncy 1 but there seems to be no improbability of its occurring. 

Dr. Macdonald says : 2 "The evils likely to arise from pregnancy in con
nection with cardiac lesions seem to be referable to two classes : 

"1. Destruction of that equ ilibri um of the circulation in heart diseases 
which has been established by compensatory arrangements. This result 
seems intimately associated with the high vnsculnr tension and coincirlent 
hypertrophy of the left heart, present during the later months of pregnancy. 

"2. Introduction of fresh inflammatory lesions upon the valves and endo· 
cnrdium of a heart already weakened by di~ea~e. These changes may either 
a~sume the type of ordinnry plastic endocarditis or of ulcerati\·e euclocar
ditis." 

Ollivier affirms that the di~covery of the modifications which the endocar
dium may undergo in gestation furnishes in some cases au explanation of the 
so-called vuerperal hemiplcr;ia. As a consequence of the progressive course 
of the valvular lesion, and of the distress in the circulation caused by the 

1 $ecRimp<=on, 185G. . . . . 
t '!'he Beuriug~of Chronic D1,.eu"c~ of the Jienrt 1 Prc.~nnncy, Partur1t1on 1 and Child· 

bed, 1878 
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gravid womb, fibriuuu'3 deposits, vegetations, may be detached, forming ern
bola, carried to the arterioles at the base of the brain. Ile relates a ca~e 
in which there was no rheumatism, chorea, fever, or syphilis. 

Robert Barnes has seen se\·eral cases of hypertrophy of the heart, appa
rently starting from gestation, en<l fatally soon after labor. They occurred 
in women approaching forty. The morbid process may be i:;tated thus: The 
greater development of the uterus, and the necessity of maintniuiug the 
fCetus, demand greater cardiac force; hence hypertrophy, which has to be 
reduced by involution. In an enfeebled system, involution is impeded; 
fa.tty degeneration remains, and the patient dies of heart di:sease. This is 
more especially likely to happen if the fir:st pregnancy occur at an advanced 
period of life, when the system is unequal to those sudden impulses of evolu
tion and iuvolution, those active processes of nutritiou and atrophy, which 
are inseparable from gestation . 

Simple Goitre.-One of the most interesting consequences of hypertrophy 
of the heart is the hypertrophy of the thyl'oid gland, or goitre. This probably 
differs in kind, as it certainly does in origin, fro111 the goitre of mouutninuus 
districts. Laycock found goitre much more common in women than in men 
-that is, there were but 26 men out of 551 cases. 

J . L . Pelit (1740) recognized the influences of menstruation, pregnancy 
and labor, and puerpery in causing goitre. In the case of his wife, Petit 
observed that the attection may persist and increase in succeeding preg
nancies, and that the gland may inflame and suppurate. 

Dr. E . ,V. Jeuks1 has written an excellent history of this subject, to which 
we refer for fuller information than can be given here. 

Of late years the relation between pregnancy and goitre has been gen
erally recognized. 'Ye ourselves have seen, and have under actual observa
tion, several striking examples. Guillot (1850) wrote a valuable memoir, 
and Ollivier (1873) described it carefully. He says it usually appears about 
the third or fourth month of gestation. He describes one form as subacute 
and temporary i this never causes distress on breathing, is not subject to 
pulsation, and is therein distinguished from the vascular or exophthalmic 
goitre. It appears after labor. In a second form, the goitre may develop 
rapidly, and cause serious distress. Taruier relates a case in which symp
toms so threatening came on that labor had to be induced. Tarnier admits 
that the enlargement diminishes somewhat after delivery, but that it rarely 
disappears entirely. This is completely verified by our own experience. 
The hypertrophy once started, the consequences are hardly ever completely 
obliterated. 

Goitre may develop slowly du,.ing gestation. In this case the hypertrophy 
is explained by the high vascular tension maintaining engorgement of the 
vessels of the gland. It may be developed rapidly 1mdu the effort of ktbor. 
Independently of gestation, violent muscular exertion has been known to 
cause goitre. Dr. Luton2 gives examples of this influence. Under the 
straining of labor, no doubt the pressure upon the thyroid vessels is greatly 
increased. May not this reception of a large volume of blood, serving ris a 
diverticulum, exert a conservative influence by sparing the brain? 

The swelling, tension, and distress of the enlarged thyroid undergo marked 
exacerbation at every menstruation. In one case, under our observation 
for many months, this periodical swelling was very marked . The tumor 
almost disappeared when dysmenorrhcea depending upon atresin. of the os 

l ''The ]~elations of Goitre to Pregnancy and Uernngemcnts of the Genertllive 
Or~nns of \Vomcn." Amer. Journ. of Ub~tet, 1881. 

t Nou\•eauD1ctionnairedc:MCd. ctdeChir. 
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ex~ernum uteri was cured by enlarging the os by incision, aided by appro
priate general treatment. 

In connection with this disease, Graves enunciates a theory of globw'f 
!tyslericu~ which deserves attention. He connects this sensation with a tem
porary enlargement of the thyroid attending palpitation. This sensatio11, 
he says, only continues whilst the paroxysm of palpitation lasts. The lump 
in the throat which the subjects complain of is often referred exactly to the 
seat of the thvroid. 

~Iacdonald ... ad\•ises that rnartiage be forbidden to persons ha\•ing chronic 
heart disease, especially stenosis of the rnitral valve, or serious aortic incom
petency. Dyspnroa, hremoptysis, palpitation on exertion, are contra-indica
tions. 

Eaclalion and overexertion should be forbidden to subjects of such disease. 
Exophthalmic Goitre.-Rometimes called Graves's disease, and ]3asedow's 

disease. The title of Basedow to give the disea::.e a name falls before the 
antecedent claim of Graves. Parry before 182.) described the connection 
between enlargement of the heart alld enlargement of the thyroid. Graves1 

stated the following conclusions: That under certain circumstances the 
action of the heart may become permanently excited, as shown by its 
rapidity, irregularity of action, and increased force; and that this state is 
attended with three remarkable epiphenomena: first, turgescence of the 
thyroid gland; secondly, increased action of the arteries of tbe neck; aud, 
thirdly, the enlargement of the eyeballs; and that it is most commonly 
observed in females, associated with hysteria, neuralgia, or uterine disturb
ance. The case could not be more truly or coucisely state<l. The increased 
action of the heart, postulated, obtains in a marked manner in gestation, 
under which state a large proportion of cases arise. 

Attendant upon the hypertrophy of the thyroid gland, it is not uncom
mon to observe the development of exophthalmos. The two conditions 
undoubtedly own a common origin . Both start from the high vascular ten
sion of gestation exaggerated by undue hypertrophy or irritability of the 
heart. The first symptoms are palpitation, a rapid pulse, often 1-10, then 
nervous debility. These are followed by enlargement and pulsation of the 
thyroid gland, violent beating of the carotids, and, lastly, projection of the 
eyeballs. This last condition is sometimes painfully stri king, suggesting a 
likeness to the pedunculated eyes of some crustacea. 

The thyroid gives sometimes a vibratory thrill to the touch, and a musical 
sound may be heard by the stethoscope. 

The theories of etiology may be classed as nervous and vascular. Both 
systems are undoubtedly concerned, aud it is difficult to assign priority or 
precloruiuance to one or the other. The immediate cause is assuredly in the 
vascular system which briugs the blood, the sine q11d non of hypertrophy, to 
the gland. But there may be in most cases a precedent condit.ion of the 
nervous system, which in1pels the heart to drive the blood with undue force. 
If the nervous system theu acts first, it acts through the medium of the vas
cular system; thus the nen·es may initiate and keep up a trophic action. 
The essential part played by the vascular system is demonstrated by the im
portant observation of 'Varburton Begbie,' who says that albuminuria is 
almost always concomitant with exophthalmic goitre, and that it is met with 
not only in ihe advanced period of the disease, when the heart is disturbed 
in its function, but almost at the very beginnin~ of the attack. George Johnson 
has observed the same relation. Alexander Robertson, Morell Mackenzie, 

1 Diseases of the Henrt, 1854. 'Edinb. Med. Journ., 1870. 
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and :;)Ieynert ha ve each related a case in which insanity ensued upon 
exophthalmic goitre. 

The slrnclute of the goitre is sometimes that of simple hypertrophy of the 
natural tis~ues; sometimes cysts are fo rmed in the gland . These may be the 
result of absorption of apoplectic effusions. In another form, described as 
va.~culm·, the arteries are greatly dilated and sinuou~; the veins are swoll en. 
Corn il says the vessels ex hibit sac-l ike dilatations. 

A sweli ing doubtfully clas3ed here is the cmphyse11wtous goitre of Larrey, 
the air or pneumo-[!ullural goitre. This is for med at the front of the neck, 
especial ly at the sides of the larynx. It sometimes attains a considerable 
size. H eidenreich cites several cases. The swelling is not strictly in the 
thyroid. 'Ve have ourselves seen some remarkable examples. They occurred 
under the violent throes of the expulsive stage of Jabor, oue in particular 
under the influen ce of ergot. 

'fnE TREA'J'MEN1'.-The disease once started is likely to go on if the causes 
persist. It must therefore be an anxious question whether a woman in whom 
the disease has made progress during gestation should be allowed to nurse 
her child. During the growth the most rational prospect of checking it is 
based upon moderating the action of the heart and improving the quality of 
the blood. To this end, digitalis1 bromides, and iron are indicated. We 
can attest their value. In the chronic state, iodine and iron are useful. If 
the tumol' is large and firm, injections of ergotine or iod ine and galvanism 
have given good results. In the cystic fo rm, aspiration or hair-:;etons to 
drain the rysts and excite adhesive inflammation may be tried. Morell 
)lackenzie has cu red many cases by injecting ferric chloride. 'Vhen clysp
nrea is distressing, and especially if asphyxia threaten, Duncan Gibb pro
pnsed to liberate the pressure on the larynx by dividing the isthmus. 
Recently Mr. Sydnev Joues1 advocated excision of the isthmus, and described 
a successfu l case. The operation was followed by atrophy of the gland sub
stances. This proceed ing will certainly supersede the dangerous one of total 
extirpation Of the gland. 

Phlebectasis, Varicose Veins, Hemorrhoids.-This suhj ect has been sys
tematically described by Briqu et2 and by Budin.3 Varices are noted in, 1, 
the lower extremities1 2, the ex ternal and internal genital organs, 3, the anus 
and rectum, 4, the urethra and bladder, 5, on the trunk. 

1. Phlebectasis of the lower limbs may affect the superjiciril veins and the 
drep vein.<j. The veins may be simply enlarged, 0 1· dilated with thickening1 

or dilated unequally; and there may be the changes in related veins called 
venosity. In the simple dilatation and the dilatation with thickening, the 
cal ibre is increased, but the form of the vein remains cyl indrical. In the 
third form there a re lengthen ing and flexuosity, the vein may acquire two or 
three times its natural length 1 and its coats alter; the middle membrane is 
thinned in parts, in others thickened. This produces projections into the 
ca\•ity of' the vein. Varicose bulging.s are formed resembling aneurismal 
sacs. These dilatati1>0S are formed above or below the valvules. Sometimes 
the val vu Jes are folded back, even torn. It is obvious that the proper func
tion of veins so affected is impaired. The circu lation is impeded. Throm
bosis is favored. Corn il has shown that new connective tissue is found in 
the ve ins, and venous sinuses resu lt. 

In the case of large varices, the surrounding tissues are thickened, lar
daceous, and in place~ the appearance is as if the thinned compressible walls 
are tunnelled out of the hardened tissues. 

1 Ti·nns. of Clinical Soc. 1 1883 

: ~:;n\~!~~c:~1 ~1~~11::~~~~;~~i~;1~~:·~l;~ 1a';,l~~dci~ 
1~~~~ourg, l fiqo 
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The chief seats of the superficial varices, are the level of the internal 
saphena; someLimes the rourse of the external saphena; the internal aspect 
of the thigh. CEJcma is not a constant attendant. 

Phlebectasis may affect the deep veins of the leg, the i•enc.e comites. A 
symptom of this, says Verneuil, is severe pain in the sole of the foot. The 
8ign should never be neglected. It comes on in the upright po:;ture, and 
subsides on lying down. The pain may be explained by the pre~sure upon 
the nerves. Verneuil also calls attention to a sign common in varico~e sub· 
jects. The varicose limbs are the seat of permanent moisLure and free 
epidermic desquamation. 

(Umes.-Varices may develop during the first pregnancy, and even during 
Lhe early months; but they are more frequent in pluriparre, and often more 
developed in the later months. They have been attributed to pressure of 
Lhe gravid uterus, a conclition so often invoked to explain many diverse 
phenomena of gestation. Since varices may arise very early in gestation, 
and even under the influence of menstruation, pressure cannot be an essen
tial cause. They, moreover, are rare in the case of even large ovarian cysts, 
as Kiwisch pointed out. At least three factors concur: 1, increased volume 
of circulating blood; 2, increased arterial tension i :), increased nen•ous 
tension. Under the increased pressure the weaker vessels give way, espe
cially those in which the centripetal current is liable to retnrdatiou, as is the 
case with the veins of the inferior extremity, under the influence of gravita
tion. Kiwisch attributes considerable influence to the'' serous blood-crasis '' 
of geslatiou. 

Ulceratious occur but rarely in pregnant women. Erysipelas occurs now 
and then. Ulceration may eat through the vein and permit hemorrhage dif
ficult to repress, and even fatal. l\Iurat relates a ca.se. Robert Barnes 
attests another. Bryant records a ca~e in which a vnrix burst subcutane
ously, forming a large swelling inside the thigh. It was absorbed. 

7-'hrombosis (Ind phlebitis do not frequently occur during gestation. But 
thromboses do sometimes form in the course of the varicose vein. 'Yal
deyer, Cornil and Ran vier, against the statement of Virchow, contend that 
the clot does not become organized, but that Lhe changes observed are the 
result of modifications in the wall of the vein. Sometimes inf1ammation 
and suppuration take place in the seat of the thrombosis. Blot has described 
a spontaneous radical cure as arising in two cases from this process. 

Treatmenl.-,Vomen affocte<l with large or tortuous varices cannot without 
risk undergo severe exertion. Equable compression by well·made and well
ndjusted stockings or rollers is useful in supporting the yielding coats of the 
vessels; and from time to time relief must be sought in the horizontal pos
ture. It is proper to note that some cases ha\•e been recorded in which 
compression of the veins seeme<l to provoke aborLion aud other troubles. 
Not ignoring these cases, we canuot think them so weighty as to call for the 
neglect of a treatment undoubtedly of great service in many cases. 

~fartin and 8piegelberg advised to attempt the radical cure by the sub
cutaneous injection of ergot near·the varices. The method is painful, not 
without danger, and it::; efficacy is doubtful, siuce it is necessary to combine 
with it rest. In the event of varices assuming great size and threatening to 
burst, it may be wise to ligate them. 

2. v ATirCES OF THE VULVA A:SD y .AGINA.-These form especially in the 
labia majorn.; sometimes forming large convoluted brain·like masses pro· 
jecting visibly, sometimes on one side, sometimes on both. Varices not 
'uncommonly form in the vagina as well, presenting deep violet convolu· 
tions. In 011e case reported by Robert Barnes a mass projected beyon<l the 
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which the woman took to be the child's foot. ~he was de]i,·ered 
without accident. The veins subsided. 

Then varices may burdt and give rise to serious hemorrhage. Rimpson 
(N. Y.) report5 a fatal example. Tarnier relates one tlie result of a blow on 
the vulva. Simpson relate~ a case which nearly proved fatal from coitus. 
Hemorrhage from rupture of varices in the \•agin~ ha.s occurr~d .during labor. 

Hemorrhage may also take place from the chtor1.s u~der 1.nJury. If the 
rupture take place beneath the mucous membrane, which 1tself1s not wounded, 
blood collects in the connective tissues, forming a ilirombw~. This condition 
will be more particuhtrly described in tracing the history of" hemorrhage." 

In the event of hemorrhage fl'Om bursting of vaginal varices during preg· 
nancy, plugging offers the best results. 

Varices also form in the cervix uteri; these will be described under 
"Hemorrhage." 

Varices in the Broad Ligaments.-The utero-ovariau plexus sometimes 
undergoes great tortuosity under the influeuce of menstruation simply; and 
the over-distended vesse ls may even burst; coustituting one form of retro· 
uterine h::cmatocele. This varicosity is still more frequent and considerable 
under tbe influence of gestation; and may also be the source of retrouterine 
h::ematocele during gestation. This was probably the case in the observa· 
tiou referred to in a subsequent page. In early pregnancy th is varicose 
state of the utero-ovarian plexus can sometimes be made out by touch by the 
rectum. 

Varices of the 1"0tmd ligaments were noticed by Haller. They occur at the 
root of the veins of this ligament. Sappey explains their origin as the result 
of the compression which the large veins experience in carrying the blood 
on to the heart. 

3. VAnrcES 01" THE ANUS AND RECTUM. Hm1ronnrromr-;.-These come 
under observation during gestation and labor. 'Vhen they occur during 
gestation, Budin affirms, from close inquiry, that it is in most cases after 
attacks of constipation. 'Ve are incliaed to think that he uaderrates the 
influence of the high vascular tension and the general engorgement of the 
pelvic vessels so characteristic of gestation. One might d priori expect that 
the hemorrhoida.l veins, which are so apt to become varicose even in the 
non·pregnant, would become so under the great and rapid vascular turges· 
cence of gestation. And this we believe is the case. Piles more or less 
distressing are very common even amongst priruigrnvidre. The influence of 
constipation, however, is very great. Duret describes a system of derivative 
t•eins which carry off the excess of blood from the proper hemorrhoidal veins 
when uo<ler pressure. Thus, he says, during normal defecation the blood is 
retained in the hemorrhoiclal vessels-these become turgescent; but at the 
moment when the sphincter relaxes to let the fecal mnss pass, the blood, 
submitted to high pressure, runs away quickly by the canals of derivation 
into the external hemorrhoidal veins, and thence into the system of the vena 
cava inferior. On the other hand, when the subjects are constipated, it is 
not only because the fecal matters compress the vessels of the rectum that 
hemorrhoids are produced, but especially because the unhappy patients make 
violent efforts, and these efforts bring about in the vena earn, and especially 
in the internal hernorrhoidal veins, a considerable clislenlion of the venous 
wa11s. Moreover, since most frequently the straining efforts are abortive, 
the sphincter does not dilate, the canals of derivation are imperfectly opened, 
and thus the stagnation of the blood in the internal hemorrhoidal veins is 
increased; and this particularly in t heir network and ampullre. Fordyce 
Barker says diarrhcca has the like effect. Attacks of diarrhcea and tenesmus 
provoking frequent straining may bring the same mechanism into action. 
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Piles occasion serious distress during pregnancy. Rometimes they bleed 
to :\ e;erious extent. Fatal cases are reported. 

It is convenient in this place to complete the history of hemorrhoids by 
dcscril>ing briefly the illjluence of labor. At the moment of labor, hemor
rhoi<ls are frequently seen starting from the anal orifice. A series of condi
tions favorable tu the production or aggravation of hemorrhoids come into 
action. The head dri\·en down presses upon the walls of the rectum and the 
walh:i of the pelvis so as greatly to retard the circulation and dilate the 
bemorrhuitlal vessels. This dilatation is increased under the expulsive 
efforts. When the fi:ctal bead distends the perineum there is direct prei:sure 
upon the hemorrhoidal veins i there is even complete opening of the anus, 
so that the rectal mur.:ous membrane is exposed, and the dilated veins are 
seen sometimes as true ampullre gorged with blood as if ready to hurst. 

Treatment.-Immecliately aft.er Jabor the hemorrhoids may return into the 
rectum; but in not a few cases it may be some days before the retum is 
effected; and during their retention outside there is usually a degree of 
strangulation, with swelling and pain. 

In the event of laceration of the perineum during labor threatening to 
involve large hemorrhoidal vessels, an incision of the perineum on one side 
shou Id be made. 

The necessity of avoiding constipation is universally recognized. During 
gestation we have found nothing superior to the compound liquorice powder 
of the German Pharmacopc:eia. It should be taken re~ulnrly, so as to culti
vate and keep up the habit of daily relief. Fordyce Barker earnestly cau
tions against the use of castor-oil, insisting that it promotes the formation of 
piles. Acting on his advice we have ne\·er given it of late years; but it is 
possible that the greater care lately brought to bear on the preparation of 
the oil may have deprived it of its irritating properties. The watery extract 
of aloes with belladonna is a most useful aperient. \Ve cannot speak favor
ably of the mineral waters so much in fashion. But they are sometimes 
usefu l in accelerating the action of the other medicines specified. 

In case of great turgescence, with strangulation of piles, leeches ha\'e been 
resorted to. \Ve have arrived at the conclusion that leeches should be dis
carded. They are unintelligent animals, refusing sometimes to bite when 
desired; the quantity of bluod drawn is uncertain; and they may be unclean 
animals, possibly sources of' infection . Scarification with a cJean lancet is in 
every way to be preferred. The lancet does exactly what is wanted, and in 
the best and safest way. Barker advises forcible stretching of the anus under 
au~sthesia after the expulsion of the child, to facilitate the reduction of pro
truding hemorrhoids. 

4. VAIUCES Of' TllE URETHRA AND BLADDER sometimes occur. They 
have been carefully desrribecl by Wiuckel and by ~kene. 

5. VARICE~ or THE TRUXK.-Occasioually varirosities are observed near 
the breasts, and on the abdominal walls and gluteal regions. 

In conclusion, it is well to bear in mind the common conditions which 
reign over all the forms of phlebectasis: the increase of the blood-mass, the 
high nervou~ and vascula.r tension, t~1e g~neral .tendency to :ven?us and 
capillary turgescence. \Ve must seek 10 this relation for the guide 111 treat
ment. Salines, sedatives, digitalis, bromides, and gentle aperients will almost 
al ways be useful i and in severe cases veuesectiou should be resorted to. 
This remedy is of supreme efficacy in lowering vascular tensi1in, aod thus in 
taking off injurious or dangerous pressure. 

P rogressive Pernicious Anremia.-A clear case of this dire disease has 
been relntecl by J. J. Bischoff.1 In a young woman, badly nourished, very 

1 Correspondcnz-Blntt fli.r Schwciz. Acrzte1 1870. 
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soon after conception severe pains came on in the ah<lomen; Fihe foll off in 
strength; some he111 1rrhage occurred, exce:£~i\•ely offensive. At the euU of 
a mouth she presented the aspect of intense anremin; there was mlema of 
the legs; pulse 9G, temperature 38.2° C. ; breath very offensive; sullen he· 
havior. Remains of onun removed from fornix vaginre. Then swelling, 
loosening, and infiltration of the gums followed, with some bleeding from 
the mouth. Vomiting, failure of digestion. There was no enlargement of 
spleen, no rigor, or such rise of temperature as would suggest septicrem ia i 
and the loss of hlood was too small to account for the au~cmia. She sank 
about six weeks after the presumed date of impregnation. Autopsy showed 
rodema of lungs; numerous punctiform ecchymoses in both ventriclesj the 
left heart contained a very little thin pale·red blood, with pale-red clots; 
same in right heart; the heart was enlarged; some fat-spots. Kid1ieys ex
tremely an::cmic; spleen not enlarged. All the appearances ended in those 
of extreme a.uremia., justifying the conclusion that an antecedent oligocythre
mia, which caused lit.tie distress in ord inary conditions, proved pernicious 
under the first trial which the organism had to endure. 

Leucocythemia is an affection of the blood which is apt to arise under 
gestation. The principal features are fairly represented in the summary of 
three cases narrated by R. Paterson. 1 Two were primigravidoo; vomiting 
was excessive in the early mouths; towards term there was increasing sal
lowness or yellowness of the skin ; no bile in the urine; then came enlarge
ment of the liver aud spleen, then swellings of the glands of the neck, rising 
pulse, hectic. The labors were natural, children alive, robust; great hemor
rhage followed. A few days later rapid change for the worse set in i the 
skin was hot and tawny i the enlargement of the spleen, liver, and lymphatics 
greatly increased. Death occurred in the two primipar~ from asphyxia, 
due to swelling of the glands of the neck. Red globules were as one-fourth 
of leucocytes. Paterson cautions to look out during pregnancy for the 
sallow skin and enlargement of the spleen and liver, and to examine the blood 
by microscope. 

The Lungs.-Asthma is liable to great aggravation under the trial of 
gestation nod labor. 

Hemorrhages. 

Frum the alterations in the blood and in the circulating organs to hemor
rhage the transition is natural and easy. Under high arterial tension and 
capillary congestion the blood breaks bounds. The more commonly described 
hemorrhages of gestation, those which are associated with the ovum and 
uterus especially, will be described in a distinct chapter. The hemorrhages 
we now enumerate are those which break out in other parts of the body, 
remote from the seat of ge"tation. These may be classed as-(1) hemorrhage 
from mucuus membranesi (2) from the skin; (3) into serous cavitiesj (4) 
into the tissue or substance of organs, as the brain, eye, lungs, kidney, liver, 
spleen. 

Heruorrhage8 on the surface of mucous membranes are at once the most 
common and the least hurtful. As Trousseau remarked, all physiological 
hemorrhages take place from mucous membranes. Extending this dictum, 
we may afl:irm that many of the hemorrhages observed in the course of 
gestation have a direct physiological purpose; that if they break out on 
mucous surfaces, they are for the most part conservative in their tendency, 
reproaching the physician who has abjured the htncet; that if they break 

1 Edin. )[ed .. Tourn., 1870 
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out in serous cavities, or in the structure of organs, the design is not the less 
COllt:iervative, but from error loci is too apt to be injurious, or even fatal. 

\Ve have seen runny instances of hemorrhage from the alime11lary car~al 
during gestation, either by vomiting, in the form of meloona, or of florid 
blood by the rectum. Hemorrhoids not uncommonly bleed at this period. 
But we refer to ca::ies in which the blood was traced to a higher part of the 
alimentary tract. Sometimes the loss has been considerable, producing deep 
a11:.emia. \Ve have also seen cases of effusion into the bladder; nud the 
liahility to hemorrhage from tbe kidney in the prealbumiouric and albumin
uric conditions has been already pointed out. 

Ilemorrhage into ihe bronchi and smaller bronchial tubes is not uncommon . 
Such cases naturally excite serious alarm. Hreoooptysis is almost another 
expre::;sion for phth isis. But we have notes of several cases in which very 
free h~emoptysis recurred in successive pregnaucies1 ceasing with the preg
nancy. One case may be specially cited. We saw a young lady in l\Iay, 
1872, then six months pregnant for the first t ime. II::cmoptyHis began at 
this time; she had blood in the mouth every morning; it was frothy and 
florid. There was some increase of intensity of the respiratory sounds in 
both lungs, no expiratory murmur; palpitation, slight an!Crnic soutfle; the 
hands and feet swelled. Under d igita lis this subsided a little1 but not com
pletely until delive ry. She has harl four children since, and the same 
symptoms recurred each time. During gestation thesphygmographic tracing 
showed unusually high tension. She is now, after ten years, quite stroug1 

showing no indication of phthisis. 
Bleeding front the nose is not very uncommon. 
Subconjunctival hemorrhages are not rare. \Ve do not remember to have 

seen bleeding from the free surface of the conjunctiva; the seat is iu the 
conjunctival layers or in the subjacent connective tissue. 

To th is order of hemorrhages strictly belong effusions from the mucous 
membrane of the upper part of the vagina and the cervix uteri . This 
region is not only subject to the general vascular tension which prevails 
throughout the system, but is directly within the area. of the special bloo<l
att.rnction1 of which the developmental focus is the uterus. But these 
hemonhages will be more particularly described iu connection with abortion 
aucl the uterine hemorrbages of gestation . 

It is worthy of' remark that !Similar hemorrhages from mucous membranes 
are ob:)erved under the analogous condition of menstruation. 

Thus Nature points the way by which undue vascular tension may be 
relieved. These hemorrhages act for the most part as safe regulators of the 
dynamic machinery of the circulation . Failing this, or equh·alent modes 
of regulation, there is imminent danger of internal hemorrhages or of other 
cata~trophes. 

Hemorrhage from the ~kin has been observed in the form of oozing; but 
more frequently from the bursting of varico~e veins. 

Hemorrhage in the form of purpura hemorrhagica occurs when smallpox 
complicates gestation . 

IIemorrhnge into serous cxwilies. ·we do not ca11 to mind examples of 
hen1orrhage into the pericardium or pleurre, but we have known consider
able effusions tnke place into the peritoneum. The source of the blood has 
been tbe utero-ovariau plexuses, which give way just as n varicose vein may 
under h igh tension suddenly exaggerated. In one case an eflusion took 
place rapidly about the seventh month of gestation; it became encysted, and 
the gestation went on to term . 'Vheu labor came on~ a 6rm tumor behind 
the lower segment of the uterus obstructed the head; presently a large com
pressed clot was expelled through au opening in the roof of the vagina. 

21 
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This roof had yielded under the expulsive efforts of labor. The womnn 
made a good recovery. 

Bernutz relates a case of he:morrhage into tlie peritonewn attending acute 
jaundice in a pregnant woman. The hemorrhagic tendency of this dire 
disease will be dwelt upon further on. 

Hemorrhage from the bursting of a tubal or other ectopic gestation-sac 
hardly comes under consideration here. 

Hemorrhage into the serous cavity of the brain. Although this may occur 
independently of albuminuria, this connection is especially to be considered. 
·we refer to the section on "Albuminuria and Apoplexy." 

PULMONARY APOI'LEXY.-Under similar conditions, effusions of blood 
may take place into the substance of' the lungs. Probably in some cases lhe 
first effusion is iuto the smaller bronchial tubes and air·cells; but these are 
broken down, tind then the blood invades the parcncbyma. of the lungs. "'We 
have seen this in cases where there was no suspicion of tubercular mischief; 
but iu other cases there was chronic lung disease. 

Placeutal apoplexy, which offers points of analogy with lung apoplexy, 
will be noticed under "Diseases of the Placenta." 

HEMOURIJAGE:I fNTO TITE PARENCHYMA OF 0RGANS.-The propositions 
iust stated regarding blood·eft'usions into the serous cavity of the encephalon 
apply, perhaps, ti fortiori, to hemorrhage into the substance of the brain. 
Still, a certain proportion of cases are associated with embolism . It is true 
that thrombosis and embolism are especially post·partum affbctions. Simple 
hemorrhages analogous to those which we have seen to occur from mucous 
and serous surfaces are more characteristic of the quality of the blood and 
of the dynamics of' the circulation obtaining in pregnancy. This hemor
rhage into the brain-substs.nce may occur: 

1. Under an excess of the ordinary high tension during gestation . We 
have seen fatal apoplexy thus caused at three months. 

2. Under the temporary strain of the expulsive stage of labor. 
3. Under a complication of hypertrophy of the heart, or of other affec· 

tions modifJing the quality of the blood or the dyuamirs of tbe circulation. 
Serous or Watery Discharges.-During gestation it is not uncommon to 

observe watery discharges from the vagina. These mostly come from the 
cervix uteri, some from the decidual cavity probably; an<l in the advanced 
stages of gestation they may be the result of oozing through, or rupture of, 
the membranes of the ovum. These discharges are commonly spoken of 
under the name "ltydrorrltrea gm1:idarmn." The hypertrophied glands of 
the c~rvix may throw oft' a considerable quantity of watery fluid in a short 
time. Without entering upon a critical discussion of the several theories 
offered in explanation, we will briefly state that the three sources named 
above seem to be well established. 

1. Tim DkiCll.ARGE FnOM TIIE CERVICAL CAN.AL.-ln one case under 
our cloEe observation, hydrorrhcca, to the extent of a pint or more daily, 
occurred during the three later months of gestation. This certainly came 
from the cervix. Other cases in non·]Jregnant women afford proof that the 
cervical glands may secrete large quantities of watery fluid, nncl that there 
is generally no necessity to seek higher up for the source. This cervical 
secretion is analogous to the salivation and pyrosis of pregnaury. The entire 
glandular system is more active in pregnancy, and the glands of the cervix 
uteri are especially developed, besides being with in the range of high 
vascular activity. 

2. Tim DEcmuAl Onrnrn.-Dubois says bydrorrhren is the result of 
loosening of the membranes from the uterus, when the vessels pour out 
serum . This theory probably holds good in some cases of hydrorrhma in 
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the Inter months. But in the earlier months we believe the view of He~ar 1 

is truer. This observer describes the glands of the mucous membrane as 
being foun<l in the decidua at the sixth month of gestation, and argues that 
their sudden disappearance in the subsequent months is improbable. In a 
case of hy<lrorrh<ra he found in the decidua vera, at the beginning of the 
eighth month, an enormou•ly developed glandular body. At the bottom of 
this morbid growth was a general hypertrophic condition of the decidua 
and its glands. These gave out the excessive secretions. In a case related 
by Graef,' the patient suffered during the la~t three months from repeated 
watery discharges, tbe uterus rising and falling with the gathering and 
escape of the fluid. The membranes were found without rent. Ile regarded 
iL as a cnse of catnrrhal hydrorrhooa. 

In the above cases, 1 aDd 2, the fluid differs from liquor anmii. 
3. Fluid escaping from the amniotic sac. 'Ve have stated that under 

pressure fluid may transude through the membranes. Certain it is that 
in many cases of free hydrorrhooa, which could not be referred to the 
cervical glands as the source, the membranes remained intact; au<l it is in 
strict accordance with hydrostatic laws that membranes permit of this rapid 
oozing. In sowe cases another explanation is at hand. The amnion may 
form under the chorion several layers, leaving spaces between filled with 
serous fluid . The outermost may burst, yielding their contents, the inner 
layer of the amnion remaining intact until labor. Preparations in most 
museums exhibit this laminated structure of the amnion. And again, in 
some cases the entire membranes may really burst prematurely, and yet 
labor may not ensue directly. 

4. The fluid may come from liydatid1fonn degeneration of lite ovum. 
5. From cauliflower exc1·e1:1cence of the vaginal portion. 
The~e disrhargt's may be very puzzling. They raise suspicions of abortion 

or labor. The doctor is sent for, urged by the plea. that" the waters have 
broke." If, on examination, he find the os uteri closed, or but little open, 
he may procrastinate i and sLill more so if by ballottement he finds the 
chiltl still floats in the uterus, and there be no active pnins, he may usual ly 
go home and wait in peace for another summons. An examination should 
in all cases be ruade. 

The 11 hydrorrhaa pttcrperarum" will be described in the proper place. 
~1mocs l\IETROHHllmA.-Chassinat 3 refers, under title, to a discharge of 

thin transparent yellow fluid at an earlier or advanced period of gestation, 
Ruysch, RUderer, and Dance thought it due to rupture of lymphatic vessels. 
or of hydatic.ls of the uterine neck or fund us i Stuart, Bohmer, and Sigwart 
thought it escaped from a second abortive ovum ; Delamotte and Cruveil
hier from a cyst near the ovum; Caseaux from the space between amnion 
and chorion. Astruc, Deleurye, Puzos, Gregorini, P. Dubois, DeviJliers 
nei·eit, and Nagele from the inner surface of the uterus, that it is secreted 
externally to the ovum . Dubois says this hydrometra is the result of loosen
iu~ of membranes from the uterus, when vessels pour out serum. 

The quantity is usually greater than that of the liquor amnii; it is odor
less, and like blood-serum, or like serous effusions in peritoneal sacs. The 
appearance is not adv rse to continuance of pregunocy. 

Disorders of the Alimentary Canal. 

' Ve may first complete the history of the u watery discharges 11 by refer
ring to the cognate discharges from the alimentary canal. To begin with 

1 )Connts~chr. f. Geburt.c;kunde, 1863. 2 .Ten11isrl1e Zeitschrift, 1865. 
• R. Chru~ini\t 1 (faz. de Puris, 18.iS: M. f, G., June, 181i0. 
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salit·ation. The salivary glands are often conspicuous for their activity 
amongst the other glands which exhibit an excess of energy during gesta
tion. Some increase of saliva is common. But occasionally these glands 
seem to be inordinately excited, becoming a focus of secreting energy. 
When once an action of this kind is set up in a particular part of the secret
inO' apparatus, a concentration of energy seems to be determined to it, so that 
th~ process acquires force and permanency. The quantity of fluid thus dis
charged is at times very serious, enough to affect the system. In moderate 
amounts it may be regarded as a natural derivative and evacuant, regulating 
the blood-mass, and thus the nerve and vascular tension . But like so many 
other natural processes _in pregnancy, the equilibrium is easily lost. A lady 
came to consult us, holding under her shawl a pint mug as well as a supply 
of handkerchiefs. These were in constant requisition. She assured us that 
she filled the pint mug several times a day. The parotid and submaxillary 
glands were swollen and tender. She was much emaciated and anmmic. She 
was about five months pregnant. She had been under steady treatment in 
Birmingham without effect, and we were hardly more successful. The 
remedies tried were opiates, bismuth, kino, and other astringents, borax, 
chlorate of potash, belladonna. 

The fluid discharged as saliva may come partly from the pancreas and 
stomach. 

The salivation of pregnancy differs from mercurial ptyalism by the absence 
of the fetor. The buccal mucous membrane is sometimes tumid and con
gested. The gums are rarely sore, spongy, or ulcerated. 

Dewees relieved a case by strictly animal diet. 
One princi~le of action is to set up a derivative flux, as by hydragogue 

cathartics. Creasote lotion has been useful. 
PYHOSIS.-Sometimes the secreting energy faUs 1pon tltf' glands of the 

stomach. This seat is determined probably by the nervous action which sets 
up vomiting. )lore or less serous mucus is aJmost constant under the influ
ence of vomiting. But sometimes the quantity thrown off is very great, 
a.mounting to two or three pints or more a day. The subject is discussed as 
an attendant upon vomiting, and need only be mentioned here for the sake 
of classification. 
DrARRmJ~A.-Sometimes the current of nerve and vascular energy is 

directed to the intestinal canal; and we have watery diarrhroa. This may 
in !'.Ome cases be caused by irritant matter, under epidemic influences, or as 
the result of cold. It may be due to septicremia, as when it attends inco
ercible vomiting. But in a certain number of instances the Hux is of a 
phy::siological character in its origin. 

These watery <li:-charges, whether from the uterus, stomach, or intestinal 
canal, occur in obedience to the same laws as those which in other cases de
termine hemorrhages. Jn moderation they regulate nervous and vascular 
tension; in excess they assume the cnaracter and entail the danger of di;:ease. 
They may so far exhaust the strength as to make it necessary to consider the 
question of inducing labor. In our experience they rnrely provoke abortion. 
Remedies that lower nervous and vascular tension, as digitalis, belladonna, 
bromides, may be tried. Bismuth, lead, opium, ipecacuauha, are occasionally 
serviceable, and we are often reduced to empirical treatment. Before re
sorting to the induction of labor, Copeman's method of dilating the cervix 
uteri should be tried; we have found it efficacious. 

CONS"l'fPA'rION.-Apart from the disorders of the alimentary canal marked 
by discharges, we have to consider constipation, that troublesome attendant 
up0n gestation. This is emphatically a disorder which should be counter
acted by early care, if not anticipated . By exercise, diet, and mild aperients, 
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enemnta if nece:-snry, the daily habit of relief may be secured, and much evil 
may thus be avoided. 

Affections of the Liver. 

Thel:ie affoctions, although imperfectly understood, occupy a prominent 
place in the pathology of gestation. We have seen that Tarnier describes a. 
peculiar form of fatty change as a normal condition. Thi!:i condition1 which 
we oursclv~s have verified, differs so greatly from the ordinary condition of 
health, that, under irny accidental increment of work, the bouu<lary·line 
between physiology and pathology is easily passed. And the additional 
work thrown upon the liver is enormous. Excessive taxatiou of' the f'unc· 
tional capacity of the liver may result in disturbance of its great recognized 
duties: l. The secretion of bile; 2, the glycogenic function; 3, the excretion 
of cholesterine. 

Robin recognized two distinct parts in the liver, namely, a biliary organ 
and a glycogenic organ. Austin Flint.1 has proved experimentally the 
work of the liver iu excreting cholesterine. It is probable that no one of 
these functions cnn be greatly disturbed without entail ing disturbance in the 
rest. But it is necessary to study each separately. 

1. The biliary function. This is the most frequently and the most easily 
noticed disturbance. " ' e may note two principal forms: First, simple 
jaundice; second, 1nulignant jaundice, so-called, that associated with acute 
yellow atrophy of the liver. The first is essentially functional i the second 
depends upon organic disease. 

2. The glycogenicfunction. In like manner, the glycogenic function pre
sents two principal forms: first, simple exce.~sive formation of sugar or glucose, 
showing itself in the urine i second, a form in which the physiological 
balance is completely overthrown, and there is developed a condition 
analogous to severe diabetes niellitus. 

3. The cholesle1·ine e.tcrction probably is liable to obstruction in various 
degrees. In the slighter, recovery takes place either by the liver pulling 
through its work, or by compensatory work by other organs. In the severer 
forms the system may break down under the variety of toxreruia which 
Flint calls cholester::emia. 

It is hardly possible to imagine the liver struggling aloue. .A.II the 
secreting and excreting organs act in solidarity. So when the liver is 
oppressed, the kidneys especially feel the blow and suffer. Thus the blood
changes wrought by the liver disorder are complicated with changes due to 
defective or faulty action of the kidneys. 

SIMPLE JAUNDICE OP PnEGNANCY.-This can be best illustrated by a 
typical case. A young lady, L. H., became pregnant immedintely after 
marriage, )rnd soon suffered much from vomiting.· She had occasional 
bilious attacks, attended by constipation, pain in the right side, and sudden 
icteric suffusion of the skin, languor, depression, headache; icteric urine, 
no albumen. These attacks were always relieved by more moderate diet 
and !:'nline purgation. The icteric tinge always remained more or less marked 
from an early period of gestation. Labor was effected normally on the 273d 
day after marriage. Child alive, healthy, showing no icteric symptoms. 
Lactation was also carried out healthily. On the tenth day after labor a free 

~~~t;~~~r~{i i~~r~:~rne~~a~s~keT~1~!11~d;e~~Ne t!~et:f~~tk;·e~~~:1~y~~~dl~~ h!J 
several children without complication. !!ere there was only functinnal 

1 Physiology. 
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disturbance of the liver. Ficinus1 gives a case in which jaundice recurrerl 
in four succef':sive pregnancies. 

Another case exhibits the disorder in a different form. A young lady, 
A. C., had an abortion shortly after marriage. In her second pregnancy 
she suffered much from vomiting during the first five or six months. During 
the 8eventh month she was harassed by colicky pains and cliurrhooa; crops 
of aphthous ulcers formed in the mouth; the mouth at times was so sore 
that eating was almost intolerable; she became emaciated and an:l.'mic. The 
diarrhcea was greatly controlled by nitric acid, cusparia, and laudanum. 
She still further improved under the use of peracetate of iron . Neverthe
less during the Inst month two or three flu id pale stools were passed dai ly, 
and the skm had a marked icteric tinge. She was delivered easily at term i 
child healthy. The very next day the stools, which had hitherto been white, 
consisted almost entirely of bile. ;..;he seemed relieved for a time, but soon 
febrile excitement set in, ending in violent mania. Under temporary 
seclusion she recovered perfectly, and has boroe ch ildren since without 
trouble. 

A distressing complication of jaundice is pruritus. The itch ing of the 
skin is sometimes intolerable. 

The treatment of this form is simple. Alteratives, mercurial and saline, 
are indicated. Unless urgent symptoms occur, the question of inducing 
labor does not arise. 

The following is a characteristic case of the so-called acute ytllow atrophy 
of the litter not hitherto published. Mrs. J., ret. 35, was seen in consult:i,tion 
with Dr. Asher in 1863. Khe has had several natural pregnancies. Did 
not suffer much from sickness until the fifth month of the present pregnancy, 
then vomiting became at times very distressing, and was followed by jaundice 
and great prostration . Ou September 15, the icteric tinge was very marked; 
pulse 80; it had been more, and bad varied in character. She was languid, 
prostrate, but still iutelligent1 answering questious. The uterus reached 
half-way to the umbilicus1 was freely movable. Theos was directed to the 
sacrum; position of uterus normal, not exercising nny perceptible pressure 
anywhere. The stools had been scanty and clayey i the urine deeply tinged. 
The question of inducing labor was deferred. Next day there wai:; consider
able lethargy, but she put out her tongue slowly when told ; she has not 
spoken; sits up in bed sometimes; pupils dilated, but contract on exposure 
to light. Rome hours earlier Dr. A. reported that the pupils had been 
"remarkably irritable," contracting quickly on exposure. The jaundice 
was now more intense on the face and neck i not very marked on the hands 
and le~. She has oot vomited much since la!'it night. 'Ve decided to 
induce labor. The membranes were punctured. The liquor amnii that 
drained away was stained deep yellow. At 10 P.:M. the jaundice had become 
more intense, coma more marked; some convulsive twitchings of the arms. 
On vaginal examination she manifested restlessness, and complained of pain. 
The liquor amnii had all drained off. The uterus ba<l contracterl on the 
embryo, but the os was tight, barely admitting the tip of' the finger. No 
tenderness in region of liver complained of, and no part of the organ could 
be felt on pressing the fingers up under the cartilages. Ten ounces of urine 
drawn for examination. On the 17th, at 8.30 A.~r. 1 she was sinking1 pulse 
120. Icteric tinge still deeper, and more marked in the extremities; pupils 
rli lated, still responsive to light, but feebly i coma deeper, occasional stertor; 
110 evidence of uterine action. She died soon after . 

T here had been no cause known for mental distress1 but she had from the 

1 11 Zur Ca<1uistik des Icterus gravidarum/' l\Ionatssch. f. Geburtsk. 1 1863. 
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finst an unalterable conviction that her illness would be fatal. During the 
illnef"S no blood pa~sed by stool. but a week previous to the attack there was 
a large flow of blood by rectum; she had suffered from hemorrhoids. During 
the illne~s she repeatedly vomited bloody mucus in very Jnrge quantity. 
The ono::ct of the disease was marked by ]anguor and pain in the left hypo
chondrium, with itching over the skin. This was a month previous to" the 
outbreak . 

Dr. Letheby examined the urine, and reported: deep yellow green ; tur
bid i depo:-;ite<l dirty yellow sediment; odor peculiar; very offensive; like 
a mixtur of urine and putrid bile; sp. gr. 1018.2. It yielded 3.32 per cent. 
of solid matter; the residue had the character of a mixture of bile and urine 
extractive; it was very deliquescent; it furnished 0.78 of a white saline sub
stance on perfect incineration. The ash was not alkaline, but consisted 
chieily of chloride of sodium, with an alkaline sulphate and phosphate of 
lime. The urine itself was faintly acid; it gave charncterislic reaction of 
bile with nitric acid i with strong hydrochloric acid it became rich green i 
with Pettenkofer's test it gave the rich red color. Microscopic examination 
showed that the deposit consisted of numerous fat globules, and'transparent 
colorless globules of leucine, as well as numerous yellow globules of the 
same substance a~gre~ated together, and consisting of concentric laminre 
like small prostatic calculi. There were also numerous yellow globules of 
tyrosine, some 4tuite smooth on the surface1 and others covere<l with minute 
crystals like ~picula. from the surface i a large quantity of granular matter 
of a pale yellow also appeared. Large tufts of crystals of urea, and the 
peculiar form of common salt and urea were observed. On addition of hy
drochloric acid the urine furnished crystals of uric acid in about the same 
proportion aq normal urine. 

The complete analysis of the urine gives this case a peculiar interest. The 
history i~ full enough to present a fair picture of the course of this <lire dis
ease. There was no reason to suppose that any serious disease of the liver 
or kidneys existed before the attack came on. The onset was not preceded 
by any prrmouitory symptoms, unless, indeed, the hemorrhagic vomiting 
and blood by stool shortly before be excepted. The gradually, but rapidly, 
deepeuing jaundice, the advancing coma, running rapidly and irresistibly to 
a fatal issue, are features that have been obsenred in other cases. The 
hemorrhagic disposition is characteristic. In one caf:e retrouterine h::ema
tocele occurred. In two other cases seen by Robert Barnes, one in a young 
man, the other in a woman past the climacteric, which both ran a rapidly 
fi1tnl course, the proximate cause was overwhelming mental distress. 

:Not to cite CM('S related in well-known workf-l, we may refer to one re
ported in the" Lftnrct." 1874. which was ob;:erved carefully in the Lon<lon 
ITn:0pital, under Dr. Head. The general history• is similar to the foregoing. 
The urine pre::;ented similar characters. A f<rtus of eight months' develop
ment was born dead. It presented no appearance of jaundice. The labor 
wa3 normal, no unusual hemorrhage. The edge of the liver could not be felt 
even on deep in~piration. She died in roma. A peculiar value attaches to 
thi11. cn:se because the necropsy was performed by Dr. Sutton. There were 
numerous hemorrha~ic spotd scattered through the skin. The scalp1 skull, 
and dura mater were bile-stained, but not deeply so. The pia. mater was 
hrnlthy, not very noticeably bile·stained. The gray matter of the COil\'Olu
tions wns paler than natural; in other respects healthy. The white substance 
looked normal. There was a. small quantity of bile-colored fluid in the lateral 
ventricle~. T he plenrre were bile-stained only. The lungs Wf'l'e congested, 
otherwi~e normal . The bronchial tubes contained a quantity of blood-stained 
mucus, and their mucous membrane was stained with bile. There were some 
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small hemorrhagic extravasations on the pericardium, it wa~ nlso bile·stnine•I. 
The right ventricle contained some yellow bile-stained clots and fluid bloo'I. 
The left ventricle was contracted; a little blood was extrava~ated into its 
enclocardium, and its wall ha<l a dirty reddish-yellow appearance. The 
muscle was very easily torn, evidently abnormally softened i and one aortic 
valve was somewhat thickened. The peritoneum was healthy, only slightly 
blood-stained. The liver was not seen on cutting through and folding back 
the abdominal walls i but on drawing down tbe coils of intestine, it wa" ob
served shrunken, and lying up under the ribs against the dfrtphragm. "'hen 
remoHd it was seen much smaller than natural, and much thi11ner from 
above downwards; it was very flaccid, and folded by its ow11 weight over 
the hand. It weighed 1 lb. 15 oz. There were many old adhesions uniting 
its peritoneal covering to the diaphragm and adjacent abdominal walls. Its 
surface was smooth, and of a pale reddish-yellow color. Ou section its sub
stance for the most part had a Turkey rhubarb-like yellow appearance; 
almost a1l signs of lobular structure were lost. Here and there, however, 
were portions tlrnt seemed more healthy; in some parts the iutralobular 
veins were distinct; and here also were some minute blood extravasations. 
The liver·substnnce was not softer than natural, nor indurated . The gall
bladder was almost empty i it contained one or two teaspoonfuls of greenish 
mucoid substance; examined by Pettenkofer's test and nitric acid, it gave 
no evidence of bile. The microscope showed recognizable lobular arrange
ment i and although the minute biliary ducts seemed smaller than natural, 
yet their outline was distinct; the Ji,·er·cells were greatly altered, broken 
down, almost completely disintegrated, and in their place was a larger qua11-
tity of granular debris. There were many granules, which permitted light 
to pass readily through their centre; so-railed fat granules; also some yellow, 
seemingly bile pigment. The fibrous matrix was very distinct. The capsule 
was for the most part normal; but from its under surface a number of cor
puscles were seen extending into the liver-substance, looking as if some new 
growth were going on at the time of death. The spleen was about the normal 
size, certainly not enlarged . Some old adhesions united it to the surround
ing walls and tissues. When cut into, it was seen very pale, much softened . 
The kidneys were bile-stained, and about the normal size. A few blood 
extravasations were found in the mucous membrane oftheit· pel\•es. In other 
respects these organs were healthy. The stomach contained a quantity of 
11 coffee-ground-looking" fluid, and this and the mucus were with difficulty 
washed off. .Blood extravasations were seen in the mucous membrane. The 
uterus was large; its walls thick . It was not firmly cnntracte<I. Its lining 
~embrane was pul~y. and coated with sniall blood-clots. Thefa:ltts weighed 
o Jb. 14 oz. Its skm was not yellow; the membraua pupillaris still existed. 
The body was well nourished. The liver occupied the usual space; it was 
purple, appareutly he•lthy. All the other viscera were healthy. The fluid 
in the pleural sacs and peritoneum seemed to be blood-stained. 

Dr. ~IcDougall 1 relates a caRe of acute yellow atrophy, demonstrated by 
shrinking of the liver during life, and post-mortem observation, which pre
sented some peculiar features. The subject was delivered of a healthy boy; 
the placenta was united to the uterus by firm adhesions, small abscesses being 
scattered over its surface. The patient had complaiot>J of languor and 
intermittent jaundice; occasional vomiting for two months before delivery; 
incipient phthisis revealed itself after labor i she became comatose; petechhe 
appeared on the skin i urine showed leucin and tyrosin . The long con
t inuance of the disease or its slow development, and the appearance of 

1 Edinb. ~led. Journ., 18i2. 
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1eucin and tyrosin only af'Ler the stage of liver atrophy had set in, are 
J·emarkable. 

In twenty-one cases occurring during gestation collected from Oppolzer, 
J'rtrichs, Hcauzoni, Spaeth, Kiwisch, Rllper, \\'ilks, :rilnll, Uecker, Braun, 
Y. HlL'lelberg, Grainger-Stewart, Paul Dat'idson, Head, and myself, the aµe 
ranged from seventeen to forty-two, no age seeming to be specially prone or 
exempt. The majority of the patients were primigravid:e. The periorl of 
pregnancy when the jaundice appeared was, in one case, the third month i 
in three, the fifth; in five, the sixth; in six, the seventh; and in three cases, 
the ninth month. In the majority of cases there was a history of severe 
mental disturbance preceding the attack. In almost all the cases abortion 
set in. In almost all hemorrhage from the uterus, as well as in other forms, 
occurred. All in which the history is complete were attended towtnds the 
close by coma, delirium, convulsions, or other symptoms of brain disorder. 

The pressure theory so constantly invoked to explain the disorders of 
gestation has been called in here also. It is unequal to the occ:u:ion, and 
the occurrence of the disease in the third month is enough to exclude it. 
The disease, moreover, occurs in non-pregnant women and in men. 

Virchow observed jaundice in one pregnant woman in whom a tight-Ince 
lobe of the liver, together with the gall-bladder, was turned up in such a 
way that a stoppage of bile necessarily resulted from the tension of the 
bile-ducts. J. P. Frank met with a case in which a fatal rupture of the 
gall-bladder look pince during labor. 

The participation of the kidneys is noted by Spaeth, Uecker, Frerichs, 
Grainger-Stewart, and Paul Davidson, who found fatty degeneration of this 
organ. Sutton, however, found the kidneys essentially healthy. The pecu
liar changes in the urine, the disappearance of the urea, the temporary 
occurrence of albumiuuria, point at any rate to trouble in the work of the 
kidney. The spleen is generally enlarged. 

In connection with this history we must take note of the peculiar fatty 
change described by Tarnier as common in pregnancy, and of observations 
made by Ilecker1 under the title, u Contributions to the Knowledge of 
Acute Fatty Degeneration in Puerperal 'Vomen uud New-born Children." 
Ile thought he was in a position to affirm that puerperal women nre liable 
to a disease running rapidly, even suddenly, t<;> death soon after 1abor, the 
symptoms being obscure without jaundice or intestinal hemorrhages, and 
only recognized as acute fatty degeneration on dissection, the hasis of which 
was laid in pregnancy. Dr. l\IcDougall's case, cited above, appears to be 
an illustration of Reeker's views. 

Troui::seau observes that" the diminution in volume of the liver is all the 
more remarkable, that a great many cases occurred in women pregnant 
se\•en, eight, or nine months-a stage of gestation at which we know that 
there is a notable augmentation in the size of the linr, irrespecti,·e altogether 
of any morbid condition." Ile further says, "The German school has crrecl 
in applying the term 'atrophy' to this alteration of the cellules; and Charle.::3 
Robin has clone well to point out that there is destruction, antl not atrophy, 
with or without chang-e in the volume or consistence of the liver." He 
agrees with Budd in the opinion that toxremia is the starting-point. The 
poison may enter from without; it may be analogous to that which engenders 
typhoid, or its source may be in the individual. 

l [ecker insists upon the simultaneous affection of the heart, liver, and 
kidneys. Ile says the disease is acute parenchymatous inflammation of the 
liver. Ile contends that there is toxremia, and that albuminuria is constant. 
There was no albume11 in Robert Barnes's case. 

')fonatccch. f. Gcburt .. k., 1f!67. 
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It is of' deep interest to make a comparative study of jnunclice in the 
pregnant woman and in the new.born infant. 

What is th~ cause of' the coma and delirium which attend the latter ~tnges 
of the disea:se 1 Is it the circulation of the bile-matters in the blood? 
Frerichs says he has convinced himself by a long series of injection experi
ments that the presence of the constituents of bile in the blood is harmless. 
Leucine has been several times found in the blood. But Frerichs does not 
take into account cholesterine. 'Ye think it probable that the brain symp
toms are dependent upon the circulation of this substance and of urinary 
ex<'retions in the blood. 

The altered condition of the blood is shown by the almost universal 
occurreace of hemorrha~e in the form of epistaxis, by vomiLing, by stool, or 
from the uterus. The effusion of blood from the uterus is probably a main 
factor of the abortion which has been so constantly observed. Nor is the 
effusion of bloocl confined to the mucous membranes. It is sometimes seen 
under the skin . It is seen in the form of ecchymoses in the parenchyma of 
various organs-for example, in the kidney (V. Ilaselberg), iu the liver 
(Mall), under the pericardium (Grainger-Stewart). 

Thefretus is not necessarily affected. It has been b..:>rn of natural appear
ance, and, in some cases, jaundiced. The liquor :unnii has been observed 
deeply icteric. It was remarkably so in Robert Barnes's case. It stained 
the boards of' the floor on which some fell. 

We submit that the sequence of events most conformable to observation 
is as followl5: 

1. The high vascular and nervous tension which underlies all the phe
nomena of gestation. 2. The accumulation of excrementitious stuff in the 
blood resulting from inability of the excreting organs to keep pace with the 
work thrown upon them. 3. Impaired nutrition of the tissues, especially of 
the excreting organs and of the nervous centres, increasing their incapacity 
for work. 4. Exudation of albuminous matter in the Jiver and kidneys, 
with tendency to fatty degeneration of the epithelium of the secreting sur
faces. 5. Some sudden intervening commotion of the nervous and vascular 
system, physical or psychical, which, increasing the strain upon the damaged 
kidneys and liver, intensifies the toxremia, so that all the consequences of 
suddenly suppressed excretion break out. 

The theory of inflammation of the pareuchyma needs proof. 
Treatment.-The question of highest interest is: Are there any ante

cedent morbid conditions necessary to the development of this disease, which 
can be recognized at a stage when their removal by treatmPnt is possible? 
"

7 hen the
1 
disease is once fairly started, so far as we can sec at present, 

nothing avails to arrest its fatal course. One of the most striking and dis
couraging features of the disease is the suddenness, or at least the insidious
ness, of its onset. It may be supposed that this suddenness of invasion, 
often apparently caused directly by some severe mental shock, is evidence 
that the disease aril'es suddenly without any particular predisposing condi
tions. But this reasoning should not be accepted too hastily. Nothing can 
exceed in apparent suddenness the outbreak of some ca~es of ur~cmic con
vulsions; yet it is almost certain that a particular condition of the blood 
and of the kidney already existed without which the sudden explosion 
would not have taken place. The discovery of the pre-albuminuric stage in 
the kidney affection by Mahorned suggests the hope that an analogous pre
icteric or pre-cholesterremic stage may be detected, and give warning for 
effective treatment. Research for this discovery must be directed to diligent 
analysis, chemical and microscopical, of the feces and urine, and to close 
clinical observation of all the functions. 'Ve are much inclined to believe 
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that the first factor is the altered constitution of the blood i11 the pregnant 
state; the second, the overpowering of the working capacity of the liver i the 
third, the circulation in the blood of the secretory and excretory products 
of the liver; and the fourth, the organic change in the structure of the 
liver. n will probably be found that the retention of cbolesterine in the 
system plays an important part in the process. 

If we could get a reasonable suspicion of what was coming before the 
stage of organic change, the induction of labor might avert the danger. 
'Vhen the disease is pronounced, it is too late to take this step. 

The general history of the disease shows that a very large proportion of 
the total cases of acute yellow atrophy of the liver occur under the influ
ence of gestation. Dr. Bardinet has even describecl an epidemic of this dis
ease which occurred at Limoges, attacking thirteen pregnant women. Other 
similar epidemics have been described. This strongly indicates the expedi
ency of cut.ting the gestation short, if the proceeding could be adopted in 
time. 

In summary, it may be stated that icterus in pregnant women is observed 
in two forms: (1) The simple, withtlut fever or cerebral symptoms. This is 
sometimes described as icterus catarrhalis. This form does not generally lead 
to abortion. If of long duration the child suffers. (2) The icterus with 
febrile and cerebral symptoms, that of acute yellow atrophy. 

Glycosuria; Mellituria; Diabetes. The study of this affection, on account 
of its physiological relations, follows that of jaundice. We have already 
described the glycosuria which keeps within apparently physiological 
bounds; we have now to sketch the history of the affection when it bas 
passed over into the domain of pathology. This proposition may fairly be 
laid down as the basis of the study. The train which leads up to the patbo· 
logical development is laid in the normal conditions of gestation. The 
beginning may be traced in the association between the ordinary fatty change 
of the liver described by Tarnier, and in the development of the breasts 
and the preparntion for the secretion of milk. The researches of de Sinety, · 
previously cited, establish a relation between the formation of milk and the 
appearance of glycosuria. This relation is sometimes altemative. We 
must also bear in mind the phenomenon of glycogenesis in the fcetus estab· 
lisbed by Bernard. This physiologist demonstrated that sugar appears in 
the placenta very early in fcetal Jife. and in the third or fourth month has 
attained its maximmu. At about this time, when glycogenic matter begins 
to appear in the liver, the glycogenic organs of the placenta become 
atrophied, and are lost at some time before birth. His observations were 
made on 1Cctal calves. Epithelial cells filled with glycogenic matter are 
found in the placenta. 

Apart from pregnancy, glycosuria is more rare in women than in men. 
We do uot know of any trustworthy data from which it could be shown 

what is the numerical relation of diabetes in pregnant women to women not 
pregnant. In our experience diabetes out of pregnancy occurs most fre
quently at the climacteric i and in some of these instances the morbid 
process may be a remanent from pregnancy. 

Dr. Matthews Duocao' has collected the published cases of diabetes 
complicating gestation, adding several others, the sources of some of which 
are uot given. "The histories comprise twenty-two oregnancies in fifteen 
women, varying in nge from twenty-one to thirty-eight years. So far as is 
known all, with one exception, were multiparre. In some, death occurred by 
collapse rather than by coma. Of the twenty-two pre.gnancies1 including 

1 Obstetrical Trnn.sactions, 1883. 
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those going to term nnd those ending in miscarriages, in fifteen mothers, four 
ended fatally after delivery, premature labor having been induced in one of 
these to avert death before delivery. These four were puerperal deaths in 
point of time. llydramnios was frequent, and in one case sugar was found 
in it; in another its observed stickiness make its saccharine character 
probable. In seven of nineteen pregnancies, in fourteen mothers, the child 
died during the prcgnanC)', having in all of these reached a v!able age. In 
two more the child wns feeble and died a few hours after birth, making au 
unsuccessful result in nine out of nineteen pregnancies. In one other case the 
child had diabetes. The dead fc:etus is sometimes described as enormous, or 
its weight is extraordinary, and this probably arises from dropsical iufiltrn
tion, ns in one case recorded." 

A case related by Bennewitzi is especially instructive. Diabetes appeared 
during the fourth, fifth, and sixth pregnancies. It disappeared after each 
pregnancy. The fifth child was premature and born dead, weighing twelve 
pounds. On one occasion blood was drawn. It formed an abundant dark
red crassamentum without siziness, and a clear serum of a peculiar faintly 
sweetish smell and taste. The urine about this time contained two ounces 
of saccharine matter per pound. 

It is much to be regretted that we possess such scanty information as to 
the state of the blood in these cases. The influence of pregnancy in origi· 
nating, or at least in evoking, diabetes is manifested in Beuuewitz's case and 
in others. That the condition arises during pregnancy, and disappears after 
pregnancy, is conclusive evidence that it is started under physiological pro
cesses which, under abnormal strain, merge into pathological conditions. In 
the discussion on Dr. Duncan's memoirs, Dr. Robert Barnes drew a parallel 
between the histories of albuminuria and glycosuria in pregnancy, for the 
purpose of showing that just as albumen was frequently found in the urine 
of pregnant women without entailing any grave symptoms, and quite passed 
away with the pregnancy, so it was in the case of sugar or glucose; in both 
cases the physiological boundary might be passed, and then the gravest 
accidents might occur. It might be regarded as a question of individual 
tolerance or accommodation whether in any given instance pathological 
phenomena were developed or not. 

To dissociate the pathological cases from the physiological cases is to dis
regard the clearest teachings of clinical observation, to close our senses 
against the most luciferous experiments instituted by Nature for the demon
stration of this great problem. 

Is there a pathology of diabetes? In other terms, is the rise of diabetes 
al ways a physiological error or cause, and not depending u pan tissue-change? 
Dickinson affirms that diabetes is associated with, even depends upon, or
ganic changes in the brain. Pavy contends that whatever the organic 
changes found after death, the primary condition is a chemical fault. "\Ve 
feel confident tbat a careful study of the physiological and pathological 
diabetes in the pregnant woman will confirm Pavy's proposition. 

In the interesting discussion held at the Pathological Society in 188:3, 
several pathologists brought forward specimens demonstrating lesions in 
several organs. Dickinson especially stated that to rough examination "the 
brain passed as natural, although it was generaliy hard in texture, often 
injected, and more rarely marked with extravasated blood on the surface. 
On section, pores, in a cribriform arrangement, exaggerating the ordinary 
puncta vasculosa, were often conspicuous in the centrum ova.le, and the 
white matter undel'lleath the lateral ventricles. In parts presenting such 

1 Reported in Edinb. )led. Journ., 1828, and cited by Duncan. 
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peculiarities to the naked eye, the microscope usually showed dilatation 
of the bloodve::;sels, extravasation of blood in a small amount, enlargement 
of' the perivnsculnr spaces, and alterations in the perivascular sheaths and 
nervous matter bounding the cavities. The walls of the cavities were often 
!>uperabundantly sprinkled with grains of blood-pigment; and in many cases 
the nervous matter at their surface was rendered translucent and gelatinous 
by ~ome degenerative change.11 

Dickinson urges against the opinion that the changes in the brain seen in 
diabetes were the result of the circulation of morbid blood, the testimony of 
clinical experience, that the disease continually hegau ns the consequence of 
a mental impression or cer bral state, than which there was no fact with 
rego.rd to diabetes better declared. This argument is strengthened by the 
expcrimentsofClaudeBernard, in which he produced glycosuria by irritating 
the floor of the fourth ventricle. 

Dr. Pavy has conducted elaborate series of experiments supporting the 
proposition, that in the liver, by an action of the same nature as that which 
moves the carbohydrates from oue to another in the carbohydrate group, 
they were, under certain circumstances, carried out of the group altogether, 
and converted into some body which was insusceptible of being converted 
into glucose by sulphuric acid. -when carbohydrates were taken by a 
healthy person, they were converted, not into a glucose, but into a dextrine, 
or maltose, and subsequently carried out of the carbohydrate group alto
gether. This was the process of assimilation of the carbohydrates in a 
healthy person; but in diabetic persons this power was lost; starch and 
sugar ill them were converted into glucose, and appeared in the blood, from 
which it was eliminated by the kidneys. For this to occur there must be a 
glucose-forming ferment. Such a ferment existed in the liver, but only 
under certain circumstances. 'Vhen the blood was supplied with blood 
which was thoroughly venous, it converted carbohydrates into maltose i but 
if the blood was imperlectly venous, or partook of the nature of arterial 
blood, the resulting body was glucose. It could he shown by a number of 
different methods that an excess of oxygen in the portal blood led to glyco· 
suria. Ile was convinced that this excess of oxygen was due to a dilatation 
of the arteries of the chylo-poietic viscera brought about by vaso-motor 
paralysis. 

Does heredity or diathesis enter as a factor in the development of this 
disease? Several considerations point to the affirmative. Glycosuria in 
pregnancy bears idiosyncratic features. It may be that like chorea, ague, 
a.ncl other affections, n latent disposition is evoked under the peculiar condi
tions of gestation. This speculation would bring into mutually supporting 
contact the ann.tomical and the chemical theories of" the gene:sis of the dis
ease. It is reasonable to conjecture that, as in the case of chorea, a struc
tural change in the nervous centres may be au essential factor, lying dormant 
and unsuspected until pregnancy puts the organism to the test by starting 
the high uen•ous and vascular tension and other characteristic changes. 
Under the gestation proces'3 the preexisting latent alterations in the nervous 
centres no doubt become accentuated, and thus we get those marked changes 
which are mnniffsted after death. 

TrrE PHOO:NO..;fo of glycosuria which has passed the physiological boundary 
is grave both for the mother and child . 

Tim THBATMENT must be regarded as doubtful. 'Ve have little evidence 
upon which to base a rational therapeusis. The great question which arises 
in all the grave complications of pregnancy is as to the inductiou of labor. 
The answer1 as in these other cases, is also doubtful. Iu Aubrey llusband's 
case, cilecl by Duncan, Robert Barnes was consulted as to the expediency of 
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inducing labor. Cou l<l we get timely warning of the advance of the disease 
there ruig:ht be an opportunity of arresting it by cutting short th<' preg
nancy. llut too commonly the disease will have drifted on to a perilouo 
degree before the indication is seized. We must look to the development of 
chemical science for prophylactic or remedial resources. Such may be dis
covered by the assiduous pursuit of' investigations based upon the plan of 
Dr. Pavy, aided by well-devised experiments upon pregnant animals. In 
the meantime the therapeusis must be based upon the principles recognized 
in the case of diabetes not complicated with pregnaucy. 

The Spleen.-There is little to add to what has been said about the spleen 
in the chapter on the" PJ'Ocess of Gestation," and iucideutally in connection 
with albuminuria and disease of the liver. One condition, however, deserves 
note. It is the remanent enlargement after ague. This will be considered 
when the relations of ague and gestation are described . 

The Kidney.-The more common chauges in this organ have been suffi
ciently described in connection with albumiuuria. It remains to take note 
of the occasional occurrence of pyelitis, and of the structural changes in the 
organ acquired before a pregnancy begins. Whilst it is certain that a 
"severe attack of albuminuria, with or without eclampsia, may leave the 
kidney perfectly sound, it is equally certain that the foundation of kidney 
disease is occasionally laid in this way. And granular disease may have 
been produced in other ways. In any case, when gestation is superadded, 
the kidney disease is liable to exacerbation. No eomvlication can be more 
unfortunate than that of pregnancy and Bright's disease. Just as we should 
apprehend an untoward issue of the major operations of surgery in ·the sub
jects of this disease, so we may fear that the course of gestation will not run 
smoothly. In such a case, the risk run by mother and child is so serious 
that we can rarely hesitate as to the expediency of lessening the clanger to 
the mother by bringing the gestation to an end. This done, the kidney is 
relieved pro fo.nto, nod treatment directed to it will be pursued under more 
favorable conditions. 

The Bladder.-The most important affection of the bladder during gesta
tion is its distention under retention of urine, due to retroversion of the uterus. 

Retention if prolonged entails congestion, inflammation, sometimes even 
exfoliation of the vesical mucous membrane; then there is the liability to 
retrograde obstruction to the function of the kidneys leading to pyelitis and 
urinremia. 

A frequent affection is irritability of the bladder, amounting sometimes to 
incontinence. This is due to pressure of the enlarged uterus, and in some 
cases to alterations in the character of the urine, as lithiasis, uric acid, and 
glycosuria. 

These affections will b~ more conveniently discussed in connection with 
the cause-that is, retroversion . 

Simple cystitis in early gestation is rare, but ~Ionocl1 has observed and col
lected cases. The disease is marked by great pain in micturilion, especially 
in expelling the last drops, sometimes by blood appearing in the urine; 
viscid mucus is almost constant; hypogastric pain increased by pressure; 
and febrile movement. In some cases cold acting upon a mucous mem
brane in a. state of intense physiological hyper::.emia may have been the 
cause; in some it is not improbable that gonorrhceal infection has extended 
up the urethra to the bladder. 

The serous membranes and connective tissue may be the seats of serous 
effusions. '"~hese arise mostly in connection with albumiuuria, as already 

1 De la cystite cbez la femme, 1880. 
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described. But not se1dom cedema or anasarca occurs without a1buminuria, 
under the influence of pressure retarding the return of blood by the veins, 
of heart disease, or of bydrremia. · 

The skin is often the seat of pathological conditions, either the immediate 
consequence of gestation1 or i·evived or exacerbated by the gestation . The 
increased activity of the glandular system has been referred to as a physio
logical condition. Under this influence the growth of hair is generally 
stimulated i and sometimes to an inordinate extent, so as to give rise to the 
term "hirsut£es gestationis.ll Dr. Slocum relates an example: 1 a woman, in 
three successiYe pregnancies1 grew a beard on the sides of the face and chin. 
It alwn.ys began with the pregnancy, with itching. 

PRURrrus may be general, or chiefly localized in the pudenda. It is often 
intensely distressing1 destroying rest, and compelling the sufl0rer to scratch 
the part. Under this t reatment the epidermis is often torn, and bloody 
puncta. are seen. Sometimes eczerna seems to be the immediate cause of the 
prnritus; but in many instances no visible alteration exists. The distress is 
traceable to g1ycosuria, to jaundice, to irritating ingredients in the urine, 
and sometimes it can only be explained on the hypothesis of peculiar 
nervous irritability. A cure was effected in one case by smoking a cigarette 
daily. 

PSORIASIS is rarely generated by pregnancy, but where it already exists it 
is almost certainly aggravated. 

IlERPES GESTATIO.NIS is described by D1·. Liveing.2 He says it is rare; 
that it is a disease of neurotic origin characterized by an eruption of small 
bu11::e and excessive pruritus. \Vilson has described cases under the name 
of herpes circinatus bullosus. D. Bulkley, of New York 1 described nine 
cases. The bull ::e leave dark-purplish or brown-pigment spots on the skin; 
it does not usually disappear immediately after labor. In a cuse by Liveing1 

bull::e were interspersed with hard 1 solid papules. It broke out after labor 
and during 1actation. 

Pm..r.rnrous.-Kleina relates an extreme case lasting three months. It 
ended in complete recovery after delivery. The husband was not syphilitic. 

PrrYRTASis.-Startin had seen one form of pityriasis in pregnant women 
on1y. 'Ve have seen several cases. 

CnLOASl\IA UTimINuM.-..Hebra and Kaposi~ describe, under the head 
Chloasma syniptomatica, the pigmentary affection observed under the influ
ence of menstruation and gestation. They state that the chloasma patches 
are sometimes confounded with pityriasis versicolor. w·e sometimes meet 
with a brownish pigmentation on the face, which extends over the whole 
forehead as high as the level of the hairy scalp, and is either of a uniformly 
yellow or dark-brown color, or presents isolated paler spots here and there. 
The streaks do not always take a horizontal course, corresponding with the 
wrinkles on the forehead, but are not infrequently oblique, irregu1ar, scat
tered, or run from one frontal eminence to the other. In other cases, the 
dark pigmenlatiou is confined to two symmetrical patches, between which 
the skin remains of normal color. They frequently arch over the eyebrows. 
Sometimes the skin of the upper or lower eyelid is tinted a peculiar brown, 
giving the expression of sickness or suffering. In many persons the whole 
of the skin of the face is covered with a dark chestnut-brown1 which extends 
to near the angle of the lower jaw. The areola round the nipple and the 
liuea alba are especially liable to pigment patches and streaks. That all 
these pigmentary changes are the result of physiological changes may be 

2 Lancet., 1878. 
4 Diseases of the Skin. N. Syd. Soc. 
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inferred from the facts that they never make their appearance before puberty; 
that in many they only appear during menstruation and pregnancy i and 
that, with the cessation of these cond itions, the pigmentation fades or 
disappears. 

Swayne describes(" Obst. Trans.," vol. iv.) a remarkable case of discolora
tion of the forenrm during preguancy. 

The Breasts.-The intense physiological hyper,,mia and the acute develop
ment of the gland-structure may run into acute inflammation. )[astitis is 
much more frequently observed after labor, but we now and then see cases 
during gestation. In the early months some engorgement, induration, and 
tenderness are not uncommon in primigravid::e of delicate constitution and 
of imperfect skin and glandular development. Imperfection of the nipple 
may be a cause. Cold or injury is sometimes urged. But we believe that, 
in some cases observed by ourselves, lascivious manipulation was to be 
accused. \Ve have seen inflammation go on to abscess. The treatment will 
be the same as in post-puerperal mastitis. 

Diseases Grafted Upon the Gravid State. 

Amongst the most important of these are the class of zymotics : as 
typhoid, typhus, variola, relapsing or famiue fever, scarlatina, rubeola, 
erysipelas, cholera, yellow fever, diphtheria, ague. 

It may be stated as a general proposition that gestation confen no im
munity agaiust zymotic diseases. But we believe that gravid women are 
less susceptible to infection than the non-gravid. The case is entirely altered 
from the time of labor. In puerperre the susceptibility to invasion by 
zymotics is greatly increased. And we have seen reason to suspect that in 
gravid:.e exposed to infection, the zymosis will uot always be developed as 
under ordinary conditions. It seems that under the energy of high vascular 
tension, which concentrates the forces upon tbe work of structural growth, 
fermentat ion or germ-development is checked. The zymotic germs are 
either destroyed or thrown out of the system, or lie dormant, in latitancy as 
it were, until labor takes place. Then centripetal absorptive action sets in 
and zymoi;is is favored. Hence the frequent ontbreak of fover often hetero· 
genetic in puerpery. To take typhoid first. This complication is not very 
frequent. C.msidering the wide prevalence of typhoid at times, the com· 
parative immunity of' pregnant women is surprising. 'Ye are tempted to 
invoke a protective virtue in gestation. Baratte1 collected 94 cases. Ile 
confirms others in the observation that it promotes a hemorrhagic tendency. 
The proportion of abortions ensuing was 57 or 60 per cent. In 62 cases 
collected by Duguyot (1879) there were 40 abortions. Of 42 children 
whose fate was noted only 5 survived. The prognosis is much wor:ie for the 
fcetus than for the mother. 

Gusserow 2 collected valuable data. Ile says typhoid is rare in pregnant 
women. In an epidemic at Bile 83 per cent. ended in abortion, and at 
Vienna 58 per cent. This difference was ascribed to difference in treatment. 
He never found evidence of fever in the fOOtus. Most cases of fcetal death 
occur in the second or third week of the <lisease, when high temperature 
rules. Severe hemorrhage is likely to atten<l abortion in the early months. 
He regards the induction of labor as a grievous er ror. 

Variola.-The history of smallpox in its relations to pregnancy is full of 

1 '£hei;e de Paris, 1882. De la fievre typholde dans la gl'ossesse. 
2 Berlin.med. ·wochenschr., 1880. 
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interc:.:st. The disease presents two distinct varieties for study: 1. The con· 
fluent, or pure variola. 2. The discrete, or modified variola. Then we 
have 3. The influence of vaccination simple. 

Dr. Gayton, Huperintendent of the Homerton Smallpox Hospital, has 
gi\'en us the statistic~ of this institution . Ile saw 9671 cases. Of this 
number 95 were in pregnant women. Of' 29 women gravid at different 
stage!!, from 3 to 8 months, taken with confluent, semiconftuent, or hemor
rhagic smallpox, 2:? recO\•ered, 7 died. Of 30 women taken with discrete 
smallpox1 all recovered. Of 26 women with contluent, se111iconfluent1 or 
hemorrhagic variola, abortion took place in every case, 21 of the women 
perishecl 1 5 recovered. Of' 10 cases of discrete smallpox all aborted, 1 only 
died . 

As to the offspring : In one case, in which the mother died undelivered 
at 8 months, the fcetus on autopsy showed no mark of smallpox. 

Twins at 8 months, born of 1~ woman who die<l, were stillborn, showing no 
mark of the disease; one child at 6 months wus born alive, but quickly 
died, it bore doubtful marks; one child of 81 months, born alive, quickly 
becamecyanosed and <lied 1 it bore no evidence of smallpox; in one fcctus of 
4 months, doubtful vesiclts were seen on the chest; one child born at 8 
months, lived 5 hours, bore no marks. Of the children of the 10 women 
uffected with the discrete form, one of 8 months lived 24 hours, no evidence 
of smallpox; one of' 81 mouths lived 4 days, died of convulsions, no marks; 
one at 8 months1 whose mother <lied of metritis1 lived 8 hours i one child of 
9 months at term showed no evidence of smnllpox; it was vaccinated the 
day after birth, and again on the fifth day, both attempts uu:successful; it 
stayed in hospital a month exposed to ri!;k, and left with its mother quite 
well. 

Serres 1 observed 23 abortions in 27 cases of varioln. Chambrelent noted 
4 abortions in 5 cases. 

1. "'hat is the effect of variola upon the gravid a? a. The confluent, or 
hemorrhugic form 1 is, Gayton says, likely to be fatal whether the subject be 
pregnant or not. But we think the mo1tality is almost certainly greater 
than it would be in nou·pregnant women. b. The discrete form seems 
::icarcely more dangerous in pregnant than in non-pregnant women. It seems 
that the period of greatest danger is that of puerpery. It is probable that 
pregmrncy tends to impart the hemorrhagic character to the disease. 

2. What is the effect upon the pregnancy? Abortion is almost constant. 
Non·vinble children aborted of course are Jost, and so a. large proportion of 
the total of embryonic lives perish . In other:; the child is stillborn, dying 
under influences "hi ch will be discu~sed hereafter. Some few, born at a 
viuble age, die soon after hirth. The children that sun·ive ure rare exceptions. 

3. Are the children atf~cted by the disea4e in utero f In an unknown 
proportion of instances the child is certainly attacked. Some resist vacci· 
nation and exposure to smallpox; some are born bearing ve::iicles or scars, 
showing lhat they ha\'e gone through the disease in utcro. 

Desno11, cited by Chambrelent, relates that a pregnant woman took small
pox. The stnge of desiccntiou reached, she brought forth a healthy child 
which showed uo trace of eruption. It resisted vaccination with lymph that 
succeeded with other children . Chambrelent relates a similar instance from 
his own experience. But Fumee, of Montpellier, relates a. more remarkable 
case. The woman bore twins; one child only showed variolous pustules. 

It is desirable to record examples observed by classic authorities in the 
prevacciuatiou era, since in the present era simple cases cannot be frequent. 

1Gazette1\100.icnle, 1832. 
:12 
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In John Hunter's works (vol. iv.) is a very full account of the subject 
down to his time. Ile relates the following: "Mrs. Ford had been seized 
with shh•ering and the other common symptoms of fever, on December 5, 
1776. Hhe was considered to be in the sixth month of pregnancy. In the 
8th smallpox appenred. She passed through the disease well, and was 
delivered on the 31st. Au eruption was observed all over the body of the 
child, and several of the pustules were filled with matter. Dr. Leake had 
observed that it might be necessary to inquire whether those adults who are 
said totally to escape the smallpox have not been previously affected with it 
in the womb. The child was, therefore, seen by Dr. Leake, the two Hunters, 
Cruikshank, and l\Ir. Falconer, who all concurred that the eruption was the 
smallpox. Dr. Hunter said that in all the other cases of the same kiad that 
he had met with the child in utero had escaped the contagion. Sir George 
Baker mentions 1 the case of two pregnant women who were inoculated at 
Hertford. They hoth had the smallpox favorably, and afterwards brought 
forth children perfectly healthy. Both children were inoculated at the age 
of three with effect. Dr. "r atson reiates 3 the following deeply interesting 
case: 11 A woman big with child, having herself Ion£? ag9 had variola, 
assiduously nursed her servant during the whole process of this disease. 
At the proper time she brought forth a healthy female child, on whose body 
Dr. "Tatsou discovered evident marks of variola, which she must have gone 
through in the womb; he pronounced that this child woul<l be free from 
infection. After four years her brother was inoculated, and also this girl, 
at the same time with the same pus. The boy had the regular eruption, and 
got well i the girl's arm did not inflame; on the teuth day she suddenly turned 
pale, was languid for two days, and got well. This ca~e shows that the 
mother may carry the variolous poison to her child, herself being unaffected 
by it. She may be a simple carrier." 

The late lllr. i::ltreeter held that the fretus, taking the disease from its 
mother, went through it at a distinct period-that is, the disease in the footus 
had its stages of incubation and eruption after the correspondiug stages in 
the mother. Ile observed that the fOOtus had only arrived at the incubative 
stage, whilst the mother was already maturing the vesicles. 

Chambrelent's investigations 3 on the passage of figured elements through 
the placenta a.re of extreme physiological and pathological interest. Ile 
found that the microbe of the u cholera des poules u inoculated in pregnant 
animals passed to the fretus, and that the blood of the footus, cultivated in 
Pasteur's iiuid, aud then inoculate<l into other animah;, produced the disease 
in a fatal form . 

u Ilow is it," asks Chambrelent, "that in some ca~es the variola affects the 
footus in ulero and fails in others?" Ile conlen<ls that the variolous microbe 
passes through the placenta, but that in some cases it finds in the fretal blood 
a congenial medium for culture, in which cases the disease is producedp 
whereas in other cases the microbe fiuds a soil not suitable for culture, and 
then the disease is not produced . 

TuE EF1~.EcT oP VAC'CINATION urox PREGNANT 'Vo::-.rnN AND THE 
FmTUS.-Precise data are not so copious as might be expected . Behm 
reports' 33 vacciaations of' women pregnaut in the eighth, ninth, and tenth 
mouths. llunrnnized lymph, for the most part, was used. In -! cases the 
operation failed, in 22 it succeeded completely, in 7 partially. Of the 33 
children, 25 were vaccinated successfully, the rest without success, but in 6 

1 )led. Trans., vol. ii. 2 Phil. Trans., vol.xlvi. 
s Recherches !'ltl" le p:lS"-uge des 61Cmenls figures t\ tnwers le placenla, 1882. 
~ Centralbl. f. Gyniik. 1882. 
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of the8e the lymph was not good; one, on whom good lymph was used 1 failed. 
This is the only iust:rnce of presumed protection from intrauterine action. 
New-born infant~, he says, experience less constitutional di..;turbaoce from 
rn.cciuation than at a later period. 

In 1870, Thorburn vaccinated several pregnant women successfully, and 
found uo iu:-ousceptibility in their infants. · 

It has been proved by fairly numerous experiments that many of Lhe 
children born of women who went through smallpox when pregnant resist 
''acciuation, although they show no mark of having gone through the disease 
i1I utcro. Thus there may be acquired immunity without having had the 
cli:'ease in its ordinary form. 

Again, vaccination practised upon pregnant women presents analogous 
phenomena. Burkhard, of Bile, revaccinated 28 pregnant women. In 4 of 
8 cases tested t he infants resisted vaccination. 

Hikett and Roloff:;, operating on sheep, inoculated variola in 700 sheep in 
the Inter weeks of gestation. Their young were inoculated four or five 
weeks after birth with the lymph of sheep-pox; the inoculation failed in 
e\·ery case, whilst it succeeded fully in thirty·six Jambs whose mothers had 
nnt been inoculated . 

:\J. l\fosse 1 states the following problem: "The species which now appear 
to enjoy a certain immunity may owe it to the fact that their ancestors have 
all been affected by the disen:-;e. Their actual immunity may be due to a 
vaccination which they enjoy by heredity." 

Thus it may well be that the almost universal practice of vaccination 
thrnugh successive generations bas been and is telling in (1) lel":-;ening the 
su~ceptibility of our children, (2) in diminishing the virulence of the small
pox-that ii!, iu ~ubstituting a modified disease for the virulent disease which 
nfllicted our non-vnccinated ancestors. 

It is very interesting to examine by what proce.-;s 15mallpo:c e.rcites abortion 
and kilt. llief<tlii•. 

In some cw~e~ the abortion follows the denlh of the embryo, but in many 
Cl\"-Cs the child is born alive. 'Ve shall examine prc:-;eutly the evidence 
proving that tho embryo or fc:ctus a lmost necessarily pcri:·illCs if the mothel''s 
temperature be long kept up to 41° C. or more. 'Ve will now discuss the 
ciluscs of its premature expulsion alive. In this case the abortifacient inilu
enct> must ht! mainly if not wholly exerted upon the mother. The following 
propo:-;ition:-; were stated by Robert Barnes:' 

a. Nature hardly tolerates the concurrent progre~s of' an active di:"ease 
and pregnancy. 

b. If the disease be of zyrnotic character, the morbid poison, aggravated 
by the further blood-poisoning resulting from arrested or disordered secre
tory function-so important in pregnancy-acts upon the whole system, 
producing- fever, increasing the irritability of the nervous system, impeding 
the nutrition of the muscular system, including the most important muscle 
of all, the uterus, and directly irritating this muscle. The influence of blood 
poor in oxygen nn<l lon.ded with carbonic acid, in causing contraction of the 
involuntary muscles, has been well established by Marshall Hall, Brown-
8~quard, and others. It is a matter of experience that pregnant worneu 
suHering from asphyxia, chronic or acute, nre extremely apt to abort. The 
blood in fe\'er wants oxygenation. fo this respect it resembles the blood in 
asphyxia. But superadded to this rondit ion are the nmteries morbi, and 
other consequent blood impu ri t ies, which it is p robable act iu a similar 

I 0C~ inoculntiOM pr6ventiVCS dnns Jes mallldies \'iruJenteS. 
1 ''The: lli~torj· of 8mnllpox complicated with Pregnancy." Obst. Trnns. 1 1868. 
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manner upon involuntary muscle. The result is that the 11term1 is directly 
stimulated to contract, and labor is induced. 

c. There appears to be this difference betweeu the action of acute ancl 
chronic blood-poisoning upon the embryo and pregnancy: in acute diseast\ 
where respiration is impeded nnd where the blood is rapidly poisoned, the 
first effect is upon the uterus. Ia chronic poisoning, as in the caseofsecornl
ary syphilis, the embryo may be first attacked . Its nutrition is sapped, it 
perishes, au<l then, the uterine de\'elopment being arrested, and in volutiou 
taking its place, in the course of a period ranging from seven to twenty-one 
days contraction sets in, and the dead fret.us is expelled . 

d. There is another way in which it is probable that abortion is produced 
in zymotic diseases. The blood is in a state favorable to extravasation. 
Apoplexy of the placenta or effusions between the placenta and the uterus 
take pince, and thus uterine contraction is excited . 

e . .Abortion, or premature labor, may be excited in yet another way. The 
sudden impression upon the nervous system, or shock, may cause the uterus 
to expel its contents. 'Ve have seen this happen under the influence of an 
attack of npuplexy, and it is at least a principal factor in the causation of 
labor when urmmic convulsions break out during pregnancy. 

TuE EFFECT OF VACCINA'J'ION UPO:N PuERPER.-E.-This is a practical 
question. A woman was vaccinated 1 the <lay after Jabor. The milk dried 
up. The infant died from defective nutrition. A coroner's jury, reasoning 
that the sequence of events proved that they flowed as the efie~t of the 
vaccination, censured the doctor for vaccinating. Is there any danger in 
vaccinating or revaccinating a recently delivered woman? "rithout ap
proving the censure of the jury, which was based upon entirely arbitrary 
assumptions, we believe there is. Any zymotic introduced into the working 
blood of the puerpera during the involution-proce:ss ia likely to disturb the 
process and set up fever. 

At the same time the question of vaccinating a puerpera must be governed 
by circumstances. If n.u epidemic of variola be raging, if the puerpera be 
living in a community herself exposed to risk of contagiou, ancl thus liable 
to pass it 011 to others, vaccination may be justified. 

Two practical questions arise-(1) Is it useful to induce abortion or pre
mature labor in a woman suffering from smallpox, in the mother's interfst? 
' Ve think this must be answered in the negative. It is in a high degree 
probable that she will abort spontaneously. The proce~s is in operation 
early, and there is no evidence to show that by precipitating the impending 
event auy advantage is gained. (2) Does induction of labor offer a better 
cbance of saving a child arri\•ed at a viable ~1ge? 'Ve think the evidence 
of childr~u born spontaneously and living, and of other::; iu which the child 
is born dying or dies very soon after birth, lends we:ight to the opinion 
that timely intluction of labor, by subtnictiag the child from lethal influ
ences, would give it a better chance, and that without materially adding to 
the danger of the ~Bother. I? the section on the influeuce of high tempera
ture on the fo .. •tus m utero which follows, we shall find reasons strengthening 
this conclusion. 

ls it useful to vaccinate pregnant women whom there is reason to think 
inadequately protected? This invokes the question: 'Vbat is the effect of 
vaccination upon pregnant women? Dr. Yarrow, who has used good oppor
tunities for testing this point, tells me that he never hesitates to vaccinate 
pregnant women, and that they experience no bud results. ' Ve cannot dis
cover evidence of the mother being more prone to abort. Then, are the 

1 Sec Times, May 28, 1883. 
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children of mothrrl'i who were vaccinated when pregnant protected? The 
cn~e is coverE!d by that of i-lllallpux . It has been found that some children 
thu:-. born re:-;i);ted \'fi(•cimnion; but, as might be inferred from the fact that 
some children who~e mother.~, when pregnant with them 1 were not thereby 
protected, so f'Ome children, probably most, of women vaccinated when preg
nant will nl)t he protected. The belief is, however, held by some physicians 
that the children born of mothers who were vaccinated whilst carr)·ing them 
are protecte<l. ~till, \"accinatiuu may be properly applied as a test of pro
tection; and for the public safety such children shoul<l not be exempted 
from the whnle:-;ome general Jaw to vaccinate. 

Relapsing or Famine Fever.-~Iurchison says that pregnant women 
invariably abort if' attacked with relapsing fever, sometimes in the first, but 
oftener in the second paroxysm. Abortion is sometimes, but not invariably, 
n cau!Se of death. Delivery is sometimes followed by copious hemorrhage, 
or by rapid sinking, and death; but, as a rule, the mother recovers. Even 
when pregnancy is advanced, the child is always stillborn, or only survives a 
fow hours. Murchison submits that on the supposition that relupsing fever 
i::; but a mild variety of typhus, it would be very remarkable that in the 
former abortion is almost invariable, and the fcetus dies; whereas in typhus, 
abortion is the exception, and when it occurs the child, if near the full time, 
usually lives. 'Vnrdell, in the Scotch epidemic of typhus 1843-4, saw 
several cases in pregnant women, and remembers no case of abortion 
occurring. 

Accepting the statements of Murchison, and our own observations are in 
accord, we m:ty !See in the reaction of the pregnant woman under relapsing 
and typhus fCvers a test by which these fe\"ers may be differentiated. 

Scarlatina.-Opportunities of observing the complication of gestation 
with scarlntina are not rare. The complication is grave, although we and 
<>thers have seen many cases in which the gestation went on to term withcmt 
obvious injury to mother or child. It certainly increases the liability to 
abortion. This it ruay do in two ways: 1, by killing the child; 2, by setting 
up uteriuc action. 

The late Dr. \Voodman reported to us a case of a prirnigravida, ret. 18, 
who took scarlatina when 3~ mouths gone. It left her with a systolic mitral 
murmur. About isix weeks before delivery chroeic movements, bilaternl1 

very violent, set in. In the labor these became exchanged for eclampsia. 
Hirn died after giving birth to a dead child. The urine was albuminous 
throughout. This case strongly suggests the conclusion that scarlatina, itself 
n cli!'iea:-e that puts the kidney on severest trial, intensifies the risk of albu
minurin. In this way the complication is especially to be dreaded. The 
dnng-cr i?S le~s in the case of women who ha\•e had a pre\'ious attack of 
scarlatina. 

Do children born of women who had scarlatina during gestation acquire 
protection from the disease? Observations are wanting. The following 
case reported by Dr. )[. '\Tilliarus, of Li\·erpool,1 proves that the disease 
111ay pnr-;s to the child in ttlero. A woman eight months pregnant took scar
latina from her children; she had had it before. It came on with vomiting. 
Rhe de~ciunmated and recovered. At term she was <leli,,erecl of a fine girl, 
"ho~e :.kiu was desquarnnting. A week later the child Imel erysipelas, begin
ning at the navel; it subsided. An abscess formed on the left foot; it 
recc1vered. 

Thorburn relates the following case: G. K .. pregnant, was expo~ed to the 
influence of scnrlatina. About a fortnight subsequently she was confined of 

1 Brit. .Med. Journ. 1 18i:;. 
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a girl a little before the expected time. The chil1l, when born, was covered 
with desquamative scales-no very rare occurrence-hut in a day or two 
suppuration of the cervical glands set in, and the urine wns for lhrcc or four 
days highly albuminous. A fortnight afterward;.; the> mother Wfi'S nttacketl 
by scarlatina, which ran a. tolerably severe.cl>urse. Both did well. Thor· 
burn ::says: 11 I cnn hardly resist the conclusion that the ftptus received the 
poison an<l suffered its primary effects whilr.;t yet unborn, the mother being 
then insusceptible, and that she afterwards, probably owing to the puerperal 
weakness, bcrame bUSceptible and was infected by her own offSpring." 

If a woman take scarlatina near the a<lvent of labor, then the outbreak 
of the disease appears to be suspended until after delivery. Then the hloo4l 
degradation of the involution process of puerpery as!:'umr~ more dangerous 
cliaractera. It becomes one of the worst forms of hctcrogenetic puerperal 
fever. This will be discussed under the "Di~eases of Pucrpery." 

The treatment must be conducted on the same lines as those which rnle in 
the scarlatina of the non-pregnant. The chief special question is as to the 
induction of labor. Our opinion is, that under ordinary conditions the 
gestation should not be interrupted. .But when the chil<l being viable an<l 
living, the mother's lifo is in imminent danger, Jnbor should be induced in 
the hope of saving the chilrl.. Again, if albuminuria be detected, labor 
should, as a rule, be brought on. 

Cholera.-The terribly rapid cour~e of this disease gives little time for the 
development or observation of the reciprocal action of it and pregnancy. 
'Ve have seen two severe epidemics, but have no notes of cholera compli· 
cated with pregnancy. 

The intense carbonizatiou uf the blood must dispose to abortion and to 
death of the chilrl. 

Four memoirs on the relations of cholera to gestation contain the greater 
part of the information we possess on the subject, namely, by Bouchut,1 A. 
Drasche,1 Bagiusky,3 nnJ Hening.~ Ileuing, from observations of an epi
demic in Leipzig, concluded that the proclivity to cholera of pregnant 
women is not material. :rnd that the mortality is less than that amongst the 
general population. Of 38 cases, 13 dierl.. A larger proportion of women 
in the later half of gestation were seized. The greater number of deaths 
occurred on the th ird day of the disease. In the cholera hospital at Berlin, 
Bagiusky reports the mortality at 61 per cent. He observed 23 pregnant 
women in cholera i 10 aborted, and 7 died without aborting. It may be 
presumed that some of the latter would have aborted had they lived a little 
longer. 

Abortion or premature labor occurred in a large proportion of cases. 
There was no special tendency to hemorrhage in the third stage. 
The que~tion of rnpicl deli>cry by the natural pas:sages or by the Cresarean 

section when the woman is moribund, or a few minutes after death, with the 
hope of saving the chilrl, may have to be decided . 

Diphtheria.-Of the influence of diphtheria upon pregnancy we possc~s 
no pen;onal experience, nor are we aware of any very precise observations 
by others. 

Rubeola.-:\[ea~les. This zymotic is very rare in pregnant women. 
Bourgeois in 15 cases noted 8 abortions. The disease did nol appear to be 
aggravated. The child has been born bearing evidence of measles. 

I nfiuenza.-Iu 1837 an epidemic of influenza. raged in Paris. Almost all 
the pregnant women in the Maternitt: were seized. Jacqucmier thought 

1 Ga?.. Mc.a. dr Pari.~ 1 184V. 
3 DeutscheKlinik, lf\fJlj 

2 \\..ein, 1R60. 
~ )[on. f. Gcburl!:.k. 1 1868. 
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that the course of gestation was not materially affected; but Oazeaux ob
served that abortion was more frequent. 

Erysipelas.-The pregnant woman is not exempt from erysipelas; but 
there is little experience upon this subject. 

General Considerations.-The apparent immunity of pregnant women 
from zymotic iufoction is partly explained by the fact that many have pre
viously gone through these diseases. Ou the other hand, the comparative 
freq.uency with which puerperre are affected indicates a. renewal of pro
cliv1ty to the <levelopment of the zyrnotics. 

l\Iontgomery and Ramsbotham insisted that pregnancy served to operate 
as a safeguard against infectious diseases; but, urges Ramsbotham, this im
munity is more Lban counterbalanced by the unusual susceptibility evinced 
after delivery. Ile observed that during epidemics a zyniosis ran through 
whole households, the mother, if pregnant, alone escaping; but that if she 
tell in Jabor before the infection had expended itself, she would almost in
varittbly become attacked, and suffer more severely thau the rest. We our
selves, like many physicians, hn.ve witnessed several instances of gravid 
women nursing their children assiduously tbrnugh scarlatina, themselves 
escapiug. 

Ague.-Primary. Ritter 1 concluded that in mi:..da.rious regions pregnant 
women rarely took ague, whilst puerperre frequently did so durittg the first 
three weeks. It is a popular belief that prf'gnancy is protective against 
ague. This agrees with the theory we have enunciated, that under the high 
vascular tension of gestation the system is not prone to absorb from without; 
but that this proclivity is especially favored by the low tension and active 
absorptive power of puerpery. 

The child in ule1·0 may take ague. The spleen of infants is found large 
in malarious districts. 

It is found that the disease yields to quinine and arsenic, as in the non
pregnant subjects. 

Ague disposes to abortion. G6th observed 46 women taken with ague; 
of these 19 aborted. The flts lost something of their ordinary rhythm . 
T he ute ri ne contractions of labor were irregular. The £ts returned after 
labor. Several observers besides G6th and R itter found that women who 
had escaped the feve r whilst pregnant took it in child bed . 

The Intluence of Temperature of the Mother on the Fretus.-High tem
perature attending acute fevers or disease in the pregnant woman induces 
increased rapidity of pulse in the frutus, and if prolo11ged may even kill it. 
The limit of temperature compatible with the survival of the child seems to 
lie between 40° and 41° C. 

Compl icating conditions, as noxious matter in the blood, must be con
sidered. The tempernture may be only an exponent of septicremia. 

When the temperature keeps up to -!0°, and the child's heart-beat is 
maintained at a high rate, the propriety of inducing labor to save it is 
indicated. 

The influence of simple high temperature has been investigated experi
mentally by Runge,2 who subjected pregnant bitches and mbbits to heat in 
a stove. Ile found that in one series of experiments, in which the tempera~ 
tu re in the mother's vagina. did not exceed 41°, all the fcetuses were born 
alive; in another ~eries, in which the temperature exceeded 41.5°, the 
footuses died, especially if the temperature was kept up. 

Kaminsky (1862)' having observed 87 women affected by typhus nr re-

1 Virchow 1s Archiv 1 l867. 
2 A1·chiv f Gyniikologie, 1880. s D eutscheKl inik 1 l 8C6. 
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lapsing fever, came to similar conclusions. Ile said the prejudicial effect of 
high temperature of the mother on the fcetus was not alone noted in zyruotic 
disease, but in pneumonia and other acute diseases. The heart-beats become 
masked, tumultuous, without rhythm, then disappear; the movements of the 
fcetu!' at firz.;t more frequent, then degenerate into convubive JUO\'ements and 
cease. On autopsy the fO!tu:-- shows ecchymoses in various parts; the brain, 
liver, spleen are gorged with blood; and the same lesions are found in the 
placentn. As a general rule, the expulsion of the dead fcctus only takes 
place some time afrerwards; in typhus and relapsing fever it frequently does 
not take place until convalescence. 

Kaminsky contends that the one constant factor iu the effect wrought upon 
the fr:etus in utero is the high temperature. He attributes minor influence 
to the blood-poison, to the cause of the ferment produciug the rise of tem
perature. In 43 cases of pneum011ia collected by Hicau, abortion tovk place 
in one· half~ whilst only 2 aborted out of 13 cases of pleurisy. The difference 
may be explained by the comparatively high temperature of pneumonia. 

Hohl (1833) observed that a low temperature of a woman during gestation 
and labor lowered the pulse-rate of the fcetus, and that a high temperature 
raised it. lllitter (1861) observed that the fretal pulse responded to the 
mother's suffering from fever. Fiedler, in five cases of typhoid, observed 
that the fe:>tal pulse presented, like that of the mother, evening exacerbations 
and morning remissions. Kaminsky, ic 1869, and Winckel, made further 
researches, and stated generally that when the high temperature had lasted 
a certain time the heart-beats were perceptibly increased, and that the pul
sations of the fretus and the temperature of the mother went pari passu. 
'Vhen the high temperature fasted a certain time the child was born 
asphyxiated or dead. 

There is some evidence, hardly extensive enough to attest the conclusion, 
that high temperature in eclarnpsia may kill the fOOtus. 

The Dia theses, Original and Acquired. 

First a few words may be said as to strwna and tuberculosis (phthisis). 
\Vben these exist the course of gestation may not be materially affected. 
Labor may take place at term and without special accident. But we have 
had many occasions to observe the proneness of strumous women to abscess 
of the breast and perimetric inflammation. Placentitis and calcareous 
change in the placentn are especially apt to occur. 

Lungs; Asthma, etc. Tuberculosis. 

Phthisis: its Relations lo Gestation. 

It wa~ at one time thought that gestation gave immunity against phthisis. 
Scanzom even favored this opinion. He examined the bodies of several 
hundred women who had died of puerperal fever and never found lung
tuberculosis. This negative reasoning is not conclush·e. 

Dr. 'Varren, in an elaborate rnemoir,1 argumentative, statistical, and some
what vague, collects the opinions favorable to this view. Amongst the 
authorities cited are An<lral, Eberl~, Heberden, Chail ly, l\fontgomery1 Burns, 
Denman, Jncquemier, and Churchill. He concludes that gestation retards 

1 Amer. Jonrn. of ].fed. Sc., 1857. 
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phthi!oiii~ hy oppo:-:ing :-:anguineous determination to the lung/", on the principle 
of' derivation fill(l re\·ul:-ion. Larcher also says: ''The heart driving the 
blood toMHds the fi.l'Luf:., this is diverted from the lungs." 

This theory of immunitj is opp<•sed by phy~iolngical history and by 
cliuicnl forts. The negati\·e eYidence of 8-canzoni falla before positive 
evidence. The theory of <lerirntion from tbe lung::. is fallacious; it is in 
direct contradiction tn facts i the entire organi~ru, including especially the 
mucous membrane of the lungs, feels the impulse of incrf'a!'ed heart-pressure; 
it is more vascular. Rokitan::sky's argument that the lung is comprc~sed is 
al:so fallacious. The fact of its compression is llenied. Ki.ichenmeister 
maintains that the lung capacity is increased. Certainly the lung has more 
work to do i respiration is increased in frequency . More excrementitious 
stuff is brought to it for elimination. 'Vorking under increased pressure, 
it may be expected, like other organs, to be more prone to disease. Thus 
Gritiolle1 gives the histories of 27 cases of phthisis occurring during gestation. 
In 24 of these it began during gestation. In none was the disease retarded; 
on the contrary, it made rapid progress. Dubreuihl also having examined 
the question clinically, rejects the theory of an tag-on ism. Louis also rejects it . 

We think precise recent experience will confirm this doctrine of Dubois 
( 1860): that gestation may become the cause of numerous pathological con· 
ditions i that it a~gra\'ates most of those arising during its existence; and 
that it preserves from none. The whole history of the diseases attending 
gei:-tation i:; illustrative of this text. De Cristoforis3 says observation has 
shown the disastrous influence of gestation. Ile has many times seen women 
in the last trimestrium, with signs of advanced pbthisis, become rapidly 
worsei fall precipitately into extemi\·e pulmonary destruction, and hurried to 
death more rapidly than would otherwise be the case. The pulmonary con· 
gestion, one of the consequences of tbe superior mechanical arterial hyper· 
remia, explnins this. The lungs become less pervious; serous infiltration 
ensues. These two conditions, added to that of the specific tubercular depo
sition, have for direct effect iruperfect hrematosis. Hence sofwning of 
tubercles is greatly favored . Il<' says that autopsy showed rodema as well 
as tubercular deposition in the lung. 

The relations of phthisis and surgical operations illustrnte this text. 
Paget3 Fays, "In all ca:,es of acute or progres~ive phthisis great risk is 
incurred by almost every operation. The risks of the excitement1 of many 
clays of fcveri!-ib disturbance, and of loss of blood. and of pain, and all such 
collsequences of operationF, are much above the average; to say nothing of 
the special chances of exciting pneumonia. I cannot doubt that I have seen 
patients whose acute phthisis has become more acute, anJ others in whom 
the early stages of' phthi~is were accelerated by the consequences of opera
tions. The ca~e i~ Yery diffel'ent with chronic or suspE'n<led phthisis. These 
benefit by removal of a source of irritation. 

Another related question is as to the acceleration of phtld~is after labor. 
The affirmati\'e is the general belief. Our own experiencE', which has been 
extensh·e, compels us to nffirm: 1. That pregnancy confers no immunity 
ngnim•t tl1e invm~inn of phthisis. 2. That it exerts no retarding influence 
upon it8 progre!'~. 3. That there isa rapid aggra\'atio11 of the disease under 
the trial of puerpery. 

What, on the other hand, is the effect ofphlhi.sfa upon ge.~tation .' \Ve have no 
di:;tinct e\·i1lence that it promotes abortion or premature labor, unle~s indeed 
the disease iR hurrying ou the patient to death i then in the agouy1 or .a 
little• earlier, when carbonic acid is accumulating in the blood, the uterus 1s 
sometimc·s i;timulated to contract; and so labor precedes death. 

t.\nnuli Unheri:., HI.ii~. a Clinicul J ... ectures. 
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Tur EFFECT n~ox THE Cau~n.-The child, a true parasite, drains the 
mother for iLs own support. It b generally born well developed; and it: as 
Rokitarnsky says, it be true that it rarely shows tuberculo~i~, the <lisease is 
very apt to be developed later either as tuberculosis or as meningitis, peri· 
tonitis, or some other cnguate disease. 'Vi th regard to the placenta, we have 
repeatedly made the obcervation that tuberculous women are more prone 
than others to calcareous deposits on the placenta. 

Still another question: Should phthisical women be advised lo muay ! On 
medical grounds the question is answered by the preceding statement. The 
health pro!'pects of the woman, allfl that uf her probable off..,.pring, say, Xo. 
It has been supposed that such subjects are not prone to conceive. llut in 
this opinion we cannot concur. 'Ve are tempted, statistics failiag, to believe 
the contrary. 

8ometimes phthisis is disguised under a severe and rapidly fatal pueu
monia. 

The syphilitic diathesis exerts the most disastrous influence during gesta
tion, involving mother and child. The geueral affection of the mucous 
membranes embraces the uterine mucous membrane and the outcoming 
rlecidua. It may originate in primary sore, or by propagation of secondary 
or tertiary taint through the fcetus. The subject will be further ~iscussed 
under 11 Abortion." 'Ve mn.y here state that syphilis contracted from the 
fcetm; presents, according to Hutchinson, the following symptom~: First, a 
peculiar cachexia marked by a pallid earthy complexion, lo~s of flesh, 
debility, great depression of spirits, and liability to aching pains in the 
Uones on taking cold. This is often accompanied by some specific signs, as 
1oss CJf hair, sores on the tongue, fissures at the angles of the mouth; erup
tions of the tertiary form, as psoriasis, condylomata, nodes. It is remark
able that the cachexia sometimes occurs unaccompanied by any of the above 
specific marks; and this is especially the case in women who have conceived 
but once, or whose own powers are vigorous enough to enable them to resist 
to a great extent the influence of the poison . Such women date the ir illness 
from the pregnancy. 

The rheumatic diathesis existing before gestation may a lso bear upon the 
placenta, disposing to 6brinous effusions in it. The chief effect, however, is 
pain. Naegele and E. Rigby insisted much that the gravid uterus was liable 
to rheumatism. Kiwisch deuied it. 'Ve are disposed to agree with Naegele 
and Rigby. The affection i& characterized by severe uterine paiu during 
gestation. 

Acute rheumatism during gestation is certainly rare, but unmistakable 
cuses have heen observed . One case became the topic of national interest; it 
culmiuate<l in a stiff knee-joint. 'Vhen we reflect upon the hyperinotic state 
of the blood and other characters in pregnancy re:sembliog tho~e of acute rheu
nmtism, we might expect the disease to be more frequent. "'hen it occurs, 
the symptoms differ in no material respect from those ob~erved in the un
complicated disease. The danger of pericarditis is serious. If the fever is 
severe and the temperature very high, there should be no hesitation as to 
bleeding from the arm. The question of inducing labor will arise, but the 
propriety of its execution will be doubtful. 

Bourgeois cites two cases of rheumatic arthritis in pregnant women; in 
one, in whom the rheumatism was acute and general, abortion took place. 
Greaser relates cascs.1 In one cs.se the woman suckled, the rheumatism 
remitted for a few days, returned, and became chronic, lasting several 
mouths. 

1 )[on. f. Geburtsk., 18G.). 
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Under the neurotic diathesis, original or acquired, we rank insanity, 
chorea, epilepsy, and ap;ue. 

Insanity, chorea, and epilepsy have been already desrribed. 
Ague.-In ~trictnel"s, the place here as~ignecl may be dh•puted. But 

rememherinµ- that the symptom!" evoked are mainly neurutir, allied to con· 
vulsion, it i~ convenient and instructive to consider chronic ague in this 
connection. 

In H.oh<:rt Barne~'s Lumleian Lectures im;tances are adduced of the 
awnkeniug influence of gel'.'itation m1der latent malarial di:sordcr. Ile inft:n; 
that this action rai..;cs a strong presumption that ague exerts some pn:iistent 
change of nutrition in the nervous centres; so that although a woman may 
for )'l'Urs hu.vc been considered cured, gestation, coming as a test 1 provei-i that 
the cure was only apparent, not absolute. A similar history is traced in the 
relations of traumatism. Thus Verneuil insisted that surgical operations 
resuscitated Intent ague. Paget1 says: 

"Patients with ague bear operations as well as others of the same class; 
but in the course of their recovery they may alarm you hy having one or 
more ague fits, exactly resembling those that precede pya~min. .And more 
than this: if a patient has ever had ague, and, even many years afterward~, 
you perform an operation on him, ague may seem to be renewed in him at 
some short time after the shock or loss of blood, or whatever other damage 
he may have sustained. I have so often noticed this, that whenever I hear 
of' seYere rigors following any operation, I ask for a previous history of ague." 

This subject has been well studied by Dr. Billon .1 Assimilating- trauma· 
tism and labor he de:;cribes the ague diathesis or intoxication as chronic im.
paluclism. In cu~es he cite~. the ague fit was evoked in some during ge:station, 
ia some during labor, in others during pucrpery. Ia some, again, the fits 
seemed suspended during gestation, in order to break out more violently 
after labor. 

lnYolution of the uterus was not apparently retarded; the lochia per· 
sisted. 

Dl!.sormeaux cites a case from Schweig: A woman pregnant six or seven 
months was seized with quartan i every time when on the point of a fit, the 
fcetus bad tremulous movements, and after delivery the child had quartnn 
ague. 

Sir Thomas 'Vatson relates a case of a woman who "had tertian, which 
attacked her, of' course, on alternate days; but every other day, when she 
wns well nnd free, she felt the child shake, so that they both hacl tertian 
ague, only their pnroxy::Sms happened on alternate days." 

Ao important clinical point is not to confound the rigor, fever, and sweat
ing of septic~cmia, with the cold, hot, and sweating stages of ague. The 
main features of differentiation are the greater pensistence of the symptoms 
in septic.rmia

1 
and the history of ague, and the periodicity of the attacks. 

Quinine is, however, valuable in both cases. It mny be Ul5eful to give it 
by subcutnneou~ injection. 

1 Clinical L<·ctures. 



CHAPTER XII. 

An.ORTION may be regarded as an" accident of geslation." But the event 
has so many interesting physiological, pathological, and clinical relations 
that it demands special study. It is of the deepest importance to analyze 
carefully the causes remote and immed iate wh ich lead to the premature in· 
terruptiou of gestation. Th is study will throw a flood of light upon many 
problems that must otherwise remain unsolved, leaving the physician to 
grope blindly for true thcrapeutical indicati1rns. 

~lost of the conditions described in the prtvious chapters on the 11 Dis· 
eases of Gestation," "Complicated Gestations," and the "Accidents of Gesta· 
tirrn," may entail abortion. In these chapters, therefore, a great part of 
the history of abortion has been written. 'Vhat now remains is to complete 
this histoi:y; to set the subject forth in systematic order, to describe the 
process, and the prophylnctic and therapeutic treatment. 

Close cliaical study of cases of abortion will e.stablish one point much 
overlooked-abortion is, in many instances, a practical protest of the system 
against gestation. Pregnancy being a physiological test of the soundness of 
the subject, and the subject pro\·ing un~ound or unequal to the strain, abor
tion is nature's resource. Hence we may draw the physiological corollary, 
that abortion may be regarded as a comervalive proceds; and to this we may 
add the therapeutical corollary: The indications for treatment must be 
sought in the constitutional as well as in the local conditions. 

Three factors have to be considered in the study of ahortion : 1. The 
father. 2. The embryo. 3. The mother. The mother's state is a complex 
state resuming all three, in those cases especially where the father is the 
su hject of' certain cliatheses or diseases. 

Abortion may or mn.y not be preceded by the death of the embryo. 
Death of the embryo necessarily curtails abortion. 
Definitions.-Abortion means the arrest of gestation at a stage antecedent 

to the viability of the embryo. 
Abortion l8 complete when embryo and membranes are expelled. 
Abortion is incomplete when the embryo is expelled, the membranes being 

retained. 
Abortion i.~ u conrcrtled '' (Stolz) when the embryo has perished, and the 

whole ovum is retained. This has been absurdly styled 0 missed abortion," 
for, as l\kClintock put it, every woman who is delivered at term may be 
said to have missed aborting. 

Abortion is the Rcientific equivalent of the vulgar miscarrin.ge. 
"(',.iminnl abortion" is the legal construction put upon the act of attempt

in.~ to procure abort.ion for other than strictly medical reasons, and this 
whether the attempt be successful or fail. 

To the popular mind the word "abortion" is likely to suggest the idea of 
wilful or criminal interruption of gestation. To avoid erroneous inferences 
by non-professional persons, it is therefore judicious to use the word "mis
carriage." The unskilled also often speak of a" slight miscarriage," meaning 
a very early abortion . 'Ve shall use the term ''abortion" only, understand
ing that it includes all cases of untimely death of the embryo. 
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Prenwture {11bor i!; clis~inguished from abortion by occurring nfter the em
bryo has attamtd vinbihty, but is still immHture. 

"Mi.~sed "1bC1r' 1 mtuns the hypothetical retention of a mature fretus in the 
uterus btyon<l natural term of gestation, signs of labor at the proper time 
having been muuifrsted. All the presumed cases are rc~olved into" con
cealed abortious" or "ectopic gestation!!." 

If we subject nil cases of abortions to a broad theoretical analysis from 
an etiological point of view, we shall find that they may be distributed into 
two classes: 1. Cases in which the ruling cau:::e lies iu the mother. 2. Ca~es 
in which the ruling cause was derived from the father. In all cases it may 
in strictnees be contended that, whatever the cause, it nets through the 
mother. But it is not the less true that iu many cases the death-giving 
cause comes solely from the father. The ovum at the moment of fertiliza
tion receives from the male parent the principles of life and death. The 
female parent may or may not be affected morbidly through the embryo. 
Cases are not uncommon iu which a woman has borne a series of aborted ova 
to one man, and living children to another. 

For the purpo~es of' description the analytical method is essential. "'e 
are compelled to take the causes of abortion separately in some kind of suc
cession. But when we come to look at cases clinically, we shall often find 
it impossible to isolate the particular cau:-e whid1 brought about the abor
tion . In many cases the ca mes are complex; both paternal and maternal 
influences may be at work to produce the result. Nor shall we always be 
able to determine which influence was predominant. The cau:ies specified 
in the following or in any classification will occasionally overlap. 

Some theoretical light, which may be reflected upon the clinical featurfS 
of the case1 may be seen in the condition of the ovum and its involucra. It 
may be stated bronclly1 far from absolutely, hO\\·ever, that the impress of the 
father's fault will be more especially marked in abnormal states of the em
bryo itself and in its strktly f~tal envelopes, that is, in the amnion and cho
r ion; whilst the impress of the mother's fault will be more especially marked 
in the maternal envelope, that i!;, in the deciclun aiid maternal placenta. 
Tbe diseases of the ovum, including the placenta, will be more conveniently 
described together under the "f~tal causes of aburLion," since it is seldom 
pOS$ible to d ist inguish with preci~ion the cau!5es which begin respecti\•ely in 
the fCctal and maternal elements. 

The reciprocal action between the pregnant woman and the embryo 
forms a subject of study necessary to the just appreciation of' the causes of 
abortion. 

PropoJJiiions: 1. The blood of the fcetus receives morbific materials from 
the blood of the mother. This would appear to be self:evident. The fretus 
cnu only grow by what it receives from the mother, and must take what the 
mother's blood cou,·ep. But this reasoning may be too abi:;olute. It is 
certain that there exist~ at the point of contact of' the maternal and fretal 
bloods some di;i;criminative property by whirh noxious materials may be 
arrested or coll\'erled. \Ve cannot otherwise account for the fretus resisting 
the variolous and other zymotic poisons, as undoubtedly happens. The 
placenta exercises a function analogous to that of the lymphatic glands, re
ducing or rejecting noxious stuff brought to it. This function is certainly 
limited 1 but it ~xisls. 

Experiments1 however, prove that nlong \\ith the healthy constituents, 
tbe mnternn.I blood may carry other substances. Thus Floureus gave madder 
to pregna nt ll.ninrnls; the bones of the embryos were colored with the pigment. 

Majendie injected camphor and oil into the vessels of pregnant an imals. 
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These foreign subi:itances were quickly detected in the fo•tus. Duvid Wil· 
Iiams, of Liverpool, performed similar experiments with like results. 

Frerichs says that biliary matter in women suffering from jaundice is 
transmitted to the fretus. Bonetus describes a fretus born of a jnuudicecl 
woman, 11 ila fiavus ttl e cerd. confectus pua, non parlus httm.anm vidcrclur.1' 
Similar observation::; were made by \\rri:sberg aucl Fmke. But for Lhis a 
long co11tinuance of the jaundice is uecet:sary. Frerichs says in jaundicec! 
women who have aborted from five to fourteen days after the commencement 
of' the jauuclice, he has been unable to perceive any alteration iu tbe color of 
the fo.:-tus. In one remarkable and protracted case of jaundice persisling 
until the moment of parturition, the child was not affected. 

Conversely, the blood of the mother may receive noxious elements from 
the fCctus. This also may appear to be self:evident. The mother1s blood is 
the irntur:d chanucl by which the waste products of nutrition in the frotus 
are carried ofl: :-;avory, however, proved this by direct experiment. Open
ing the uterus of a pregnant sheep, he injected a minute dose of strychnine 
under the skin of a footus i in a very short time the mother exhibited evi
dt.:nce of strychuism. 

Again, Hutchinson adduces evidence which seems conclusive that con
stitutional syphilis may be communicated to mothers by the agency of the 
diseased ova. Abraham Colles, Baumes, Egan, and Diday, affirm that, 
although abun<lant instances are known in which syphilitic infants having 
sore mouths have infected wet-nurses who have suckled them, yet not a single 
one is recorded in which the child's own mother has been so contaminated. 
Now, as mothers suckle their own infants far oftener than they employ wet
nttrsts, they ought, were their liability equal, to furnish a larger number of 
instances of sores communicated from the mouth to the nipple. 'Vhence 
their immunity 1 Unle~s we admit that they have already received from 
the infant prior to its birth such contamination as it ii:! capable of conveying, 
the problem is not solved . Balfour, Harvey, Langston Parker, l\Iontgomery, 
confirm this doctrine of contamination through the fcctus. Parker adds that 
"when the father diseases the ovum alone, the mother in a great number of 
instances escapes." 

To this we may a1ld the remarkable fact observed by ourselves that a 
woman has borne healthy children to a first husband aud abortions to a 
second. 

Analysis of Causes of Abortion.-Bearing in mind that the analysis 
sketched below is open to the objections which apply to most pathological 
analyses, we may accept it as furnishing a useful provisional scheme of clas
sification and basi~ of description, and as offering a rational clew to clinical 
iure~tigation . The following table will serve us a cla~::ified index of the 
causes of abortion . These may first be divided into 

~: Cnsc~ in wl,i}ch the detern~1iuing cnu>'e li~" in the ~~~l~~~.r. 

3. " "' " embr~·o. 

ABOH1'10X 

MATEH.NAL CAL'$E$. 



.l[.A.TERXAL CAUSES. 

l l. Di M~rs diFd11rbi11_r1 tl1e circ11lafi,.11 dynamically. 
So111c !her di~t1\•e", oh·tructin!! portal system. 
lh•urlclh•eu-e,.,,Pxce·s of n1!<euhrten,.io11. 
Lull!{ !li~ea"e~ 1 thoracic nnd ubdominnl tumors. 

Y Adolescent and climarleric ab<11·tion. 
Uterus1mmature_(infantile),or 
Uteru,,inatroph1c111volullon(senile) . 

·r L A~ti;j~';~~~;~~t~1g~!;1~i~~~.:~.~- of uterus, injury to O\'llm. 

l~1idemicabortfo11 . 

• 1..i·.11mpalhtticabort1011. 

1. DivMf'S of ovum. 
Primary or ~econdnry upon disea"e" of matcrnnl structures or bh1od. 

embryo. 

IlE!\t01:1mAGE.-l\fany of' the causes, maternal and frotal, entail hemor
rhage. Thi~ may be an apporcnl cause of abortion; it is the first objective 
note of what is going on. But \\e can h:ll'dly imagine a pure primary 
hemorrhage. There is an antetedent cause for the hemorrhage which is 
probnhly the real c:ause of abortion. 

Maternal Causes.-1. Po1 .. o~~ rn TUE )10TIIEn' . ..., BLOOD, CO:.\IllUXICATED 

~~\-i~l1~~~~~~1~:~~:;,1~)·pl~~:et~~~r1toit i~~~8eo1~~l~~10J:~a~ J~:ht6'e~i~~i~r;.~~'1:~f; 
mnlnrin. The aborlifocient influence of these dii:,eases has been de:scribed in 
the chapter on the" Diseases of Gestation." To that chapter we must refer. 

The immediate factors of abortion in fevers are chiefly the following: 1, 
irritation of the uterine fibre by the specific fover poison carried to it by the 
mother's blood, exciting the uterus to contract, proved by occasional expul
siou of a living embryo or fil'tus; 2, irritation of the uterine fibre by hyper
carbouized blood, the result of the zymosis and of imperfect respiration ; 
this may also act primarily upon the uterus; 3, high temperature of the 
mother. We have seen (p. 343) that the embryo almost invariably perishes 
when the temperalure rises above 105° F.; 4, the embryo may be poisoned 
by the fever poison. In the two latter cases, the cmhryo first dying1 abortion 
necessarily fol lows. 

2. DrATilCTIC DISORDBR.1:1 OR POISONS, AS INHERITED OR SECONDARY 

SYPIJILIS, STRUMA, TUBEHCULOSIS. Primary syphilis may be classed with 
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the heterogenelic poi.~ons. A chancre acquired during gestation is far less 
likely to lead to ahortion than is the secondary or chrnuic form of syphi lis 
in the mother, or 1 he secondary or tertiary form in the father. \Vhen the 
mother is suffering before impregnation from secondary or tertiary syphilis, 
the uterine mucous membrane, out of which the deciclua and maternal 
element of the placenta are developed, is liable, like the mucous membrnne 
of the throat and the ::;kin, to be diseased . Hence the frctal niclus bt>ing 
tainted, the ovum is badly nourished, the placenta is apt todegeuerate, and 
abortion ensues. This will be more fully discmsed under" Diseases of the 
Placenta." 

The proneness lo abo1·t varies. In women who themselves have been the 
subject of primary syphilis, the proneness to abort is very great. Not so in 
the case of women infected through the embryo. In these. as Hutchinson 
notes, the fcctus dcrh·es its morbid constitution from but one parent, and in 
all probabilit.y from oue who has him.self' uendy worn out the tendency. It 
is evident that a footus begotten by a father who suffers only from constitu
tional taint, and nourished in the womb of' a healthy mother, excepting 
insomuch as she may have received contamination from itself, has a very 
fair chance nf life. It is a fact that the vast majority of syphilitic infants 
are born healthy-looking, and show no sign of disease until from a week to 
a fortnight old . The most probable explanation of this is that in the vast 
majority of cases the mother is healthy and the father diseased. Receiving, 
therefore, while in utero an abundant supply of well -elaborated nutriment, 
the fcetus lh·es and thrives, there being no need for the exertion of its own 
organs of ns~imilation; but afLer birth it loses this advantage, an<l with a 
constitution enfoebled by its taint, is compelled to digest its food, and to 
aerate and elaborate its own blood. Hence the speedy manifestation of the 
hitherto latent disease. Ia those cases in which the fcetus is born dead, with 
the :skin peeling or covered with eruption, it may be inferred that either the 
mother hns heri:;elf had primary disease, or has by repeated pregnancies 
become saturated with the tertiary taint. 

Stntmc1, aud l1lbcrculosis may also aff'ect the uterine mucous membrane, 
preventing the construction of' a healthy placenta, and so promote abortion. 
Apart from this mode of action, to which we think we have traced some 
cases of abortion. it does not appear that these diatheses or phthisis are fre
quent causes of abortion. 

Noxious Gases.-We know most of the abortifacient inAuence of carbonic 
acid and carbonic oxide. Breslau narrates• an instructive example. Two 
women slept in a room in a lying-in hospital into which gas was suffered to 
escape. Both were deeply poisoned, rendered insensible, and the fretus of 
one was killed. It had been proved to be alh·e the day before. It was 
expelled dead next day. The gas was the product of the destructive distil
lation of wood; it contained a large proportion of carbonic oxide. 

In one of the Algeriau campaigns it is told that many hundreds of Arabs 
who had sought refuge in caves were suffocated by lighting fires at the 
mouths. Many of the women were found to ha\·e aborted. 

'Ve have also been a hie to trace abortion to the .. action of sewer-gas· 

1. Metallic Impregnations. 

Ai:sENIC.-Dr. du Vivier~ treated two pregnant women for psoriasis with 
arse111c. Both aborted at seven months of dead children . Dr. A. Guerin 
observed similar consequences from giving mercury. But under moderate 

1 :Mon1\lsi::chr. f. Geburtsk., 1859. 2 Annalesde J)crml\lologie,1869. 
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du:;e!S not long continued we do not think abortion is very likely to be 
induced. 
LEAD.-~1. Paul 1 from inquiries in type foundries, found that 4 women 

had 15 pregnancies: of these 10 ended in abortion, 2 in premature labor, 1 
in stillbirth, and l child died in 24 hours. Io a second serim1, 5 women had 
borne 9 children before working at lead, and had had no abortions. After 
exposure they had 36 pregnancies; of these 26 ended in abortion, 1 in pre
mature labor, 2 in stillbirths, and 5 children died, 4 in the first year. A 
woman had 5 pregnancies all ending in abortion ; she left the business and 
bore a child. A woman having left the business had 2 children, she returned 
to it, and had 2 abortions. In other observations l\L Paul made out that 
like bad effects follow when only the father works in lead. These observa
tions have only the force of crucial experiments. 

In the cuse of mercury an interesting history is given by Ad. LizC.' He 
observed the influence of this metal upon work-people engaged in the hat 
manufacture, iu which mercury is used. He classified cases iu three series: 
(1 ) in which men were exposed to exclusion of their wives. Of IO pregnan
cies 2 issued in stillborn children, 3 children died in early infancy, 5 sur
vived in a sickly condition; one born before the father worked in mercury 
was healthy; (2) husbands and wives both exposed: 14 pregnancies issued 
in 5 births at term, 5 children stillborn i 2 died before third year, 4 before 
five years, reruainiug 3 in doubtful health; (3) women only exposed: of 7 
pregnancies, 3 ended in abortion. 

In many cases in which the child happens to be born alive, its constitu
tion is deeply impaired, and it often dies young. 

These observations on metallic poisoning suggest several inquiries of ex
treme interest. lf we can accept the presumption that in those cases where 
only the husband was exposed the poison acted from him, the mother serving 
only as a vehicle, we have evidence of paternal transmission similar to that 
which we possess in the case of syphilis. This is a. point rich in physiological 
and pathological applications. It must, however, be remembered that the 
womau 1 living in close coutacL with a mercurialized man, could hardly escape 
contamination by other processes. These cases give strong evidence in favor 
of the pre·natal treatment of the fcetus where it is presumed to be diseased. 
Further observations are needed in this direction. 

IRON has ofteu been accused of' causing abortion. The belief in its aborti
fncient properties lingers in the minds of some medical pructitioners. Our 
observatioos1 based upon long experience of the action of iron on pregnant 
women, is decidedly contradictory to this opinion. It may be true tbat a 
large dose of some forms of' iron may excite such disturbance that abortion 
may follow, but, as a rule, its action is beneficial; it counteracts the anremia 
so common in pregnancy; noel thus conduces to prevent abortion and to 
lc5$en the risk of hemorrhage in labor. 

In connection with iron a few words may be usefully stated as to the pre
sumed identity of ecbolics, emmeoagogut>s, and abortifacients. It is a 
popular be1ief pre\•ailing amongst lawyers, and to some extent countenanced 
by medical men, that agents reputed to have the virtue of provoking men
struation will also provoke abortion. Although there may be a substratum 
of truth underlying this assumption, nothing can be more unscientific. The 
causes of nmenorrhroa and of abortion are manifold; they frequently differ 
in nature; and so the agents that may be effective in inducing the one may 
utterly fail in inducing the other. It is extremely important rightly to ap
preciate the distinction. Criminal charges have been based upon the ad-

1 .\.rch Gen. de )ledccinc, 1 CO. 
:!3 

1 Union )f~dicule 1 186:.?. 
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ministration of iron in medicinal doses, regardles5 of the fact that iron is 
strongly indicated in the anremia of pregnancy to prevent abortion. 

Vegetable Substances.-Savin, ergot, quinia, pulegium. 
H.\ YIX may provoke abortion if administered in very large clo~es. Lethehy 

relates a case. 
EnoOT h:ts undoubted power to provoke uterine contractions; but in the 

case of a heallhy pregnancy the action of this drug is \'Cl')' uncertain. It 
frequently foils in tbe hands of the physician when there is a medical indi
cation to anticipate the normal advent of Jabor. The subject will be re
ferred to when describing the methods of inducing labor. 

PuLEGll''M, or pennyroyal water, has, we believe, no effect whatever. 
Generally it may be stated that irritant medicines administered in de

cidedly irritant doses may produce abortion. In this way strong purgatives 
in drastic doses may act. But even in cases where abortion follows upon 
the admiuisLration of such doses, there is probably a preexisting tendency to 
abort. It may be laid down as an axiom: That the healthy ovum cli'llgs to 
the healthy ttlerlls wlth wonderful tenacity. 

2. Products of Morbid Action: Autogenetic. 

Next to poisons invading the body from without, we find a class of poisons 
generated in the mother's bystem . Such poisous arise in jaundice, alhu
minuria, in .slow asphyxia from heart and Jung disease, anrl in rapid asphyxia 
from brain diseases, as apoplexy, and generally in the moribund. In the 
ordinary forms of Jaundice which occur in pregnancy, unless attended by 
severe vomiting, abortion, or premature labor, so far as I have observed, is 
not common. In malignant jaundice or the acute yellow atrophy of the 
liver, abortion is almost certain to occur. The entire organi::;m is profoundly 
deranged. A hemorrhagic tendency is engendere<l i effusions are seen in 
various parts of the body, and uteri11e hemorrhage rarely fails. The effu
sion of blood into the membranes of' the ovum is an efficient cause of abor
tion i but probably other factors coucur. 

Obstinate i·omiting not seldom leads to abortion, if much prolonged so as 
to entail serious blood-poisoning. This is induced by the denial of nutri
ment from without, so that not only is the ordinary refuse matter of nuLri
tion retained, but the system, feeding upon itself: absorbs its own degraded 
tissues; the morbidly exalted irritability of the nenrous centres easily re
sponds to eccentric irritation, and abortion results, generally, in our experi
ence, too late to save the patient. 'Vhen she aborts, she is moribund. 

The association of' abortion with albwninuria is well established. The 
history of aiburninuria in pregnancy has been already traced. It is enough 
in this connection to observe that three factors concur in bringing about 
abortion. 1. The hemorrhagic character of tbe blood is increased, favoring 
extravasation into the membranes of the ovum. 2. The retained and accu
mulating refu~e of' the processes of nutrition in the fc:etal un<l maternal cir
culation may cmpoison and kill the embryo. :3. This refuse poison acting 
upon the exalted diastaltic centre and upon the uterine fibre provokes uterine 
contractions. Carbonic acid certaiu)y accumulates in undue proportion 
during the comatose stage, and this is an efficient cause of abortion. 

In the asphyxia, or cyanosis, at first slow and intermitteot, then advancing 
rapidly and becoming intense, of some forms of heart and lung disease, the 
accumulating carbonic acid is probably the most active factor in causing the 
abortion so frequently observed. This result may be explained by the action 
of tbis poison upon the uterine fibre which Marshall Hall and Browu.Sequard 
insisted upon, or through the direct irritat ion of the diasta ltic centre, and 
partly through the extravasating property acquired by the hloo<I. 
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The efficiency of carbonic acid in the blood in provoking abortion is most 
clearly demonstrated in the asphyxia of the 1noribund. Thus, in coma from 
cer~brul apoplexy, I have seen abortion take place with hemorrhage in the 
agony of death, when the presumption was strong that no other cause was 
at work. 

Closely related to the foregoing examples of nutogenetic poisoning are 
the blood conditions associated with ana:mia, ordinary and pernicious; of 
overlactation with obstinate 'tlomiting, with true Bright's cliseaM (as diHin
guiahed from the simple albuminuria of prPgnancy) , with lithiasis and 
jaundice. In anremia there is infallibly defective elimination of refuse 
matter; the altachments of the ovum to the uterus are badly maintained, 
nutrition being imperfect; the blood vessels easily permit of watery effusion 1 

which still further impair the utero-ovular attachments, aud the nervous 
irritability being exalted, abortion is easily provoked. 

OvEn!:IUCKIANG.-When a suckling woman conceives, the probability of 
abortion is great. 

The factors are: (1) the blood degradation, or anmmia and its attendant 
empoisonment; (2) the malnutrition of the embryo and its uterine attach
ments; ( 3) the tendency to blood and serous exudations; ( 4) the double 
eccentric irritation of the diastaltic function proceeding from the uterus and 
the breast. To this last factor Tyler Smith attributed the main influence. 
'Ve believe that the first three enter largely into the process. It may be 
stated broadly thnt few women can bear the task of supporting three organ
isms. One must be abandoned, and nature mostly throws off the least 
important, the embryo. Often she is aided in this conservative work by 
the ovaries, which, reisuming functional activity, determine blood to the 
uterus, leading to extravasation and increasing the acti\'ity of the diastaltic 
function. 

Anmmia is a very wide term, and includes, perhaps, conditions of' blood 
that eesentinlly diffor_ It is often attended by abortion . It may be con
jectured that the maternal blood, without carrying any positively poisonous 
ingredient to the child, may destroy by its negative qualities, by its lacking 
the proper nutritive and depurating capacity. 

Lithiasis has in several cases been the only condition to which an abortion 
could be referred. It probably is an indication of defective action of the 
liver and kidneys, and of consequent retention in the blood of refuse 
matter. 

IT. Diseases Disturbing the Circulation Dynamically. 

Liver diseases, which impede the return of blood by the portal system; 
heart diiseases, especially regurgitant di:~ease and hypertrophy; and lung dis
ease, with severe dyspn<Pa, are apt to cause abortion. These conditions are 
rarely simple; alterations in the blood soon become added to the mechanical 
difficulty in the circulaLion. 

Excessive vascular tension is a form of dynamic disturbance which may 
lead to abortion. This, when not much exceeding the normal condition of 
pregnancy, is met by the accommodating capacity of the system; but if it 
be much in excess, or be increased suddenly, abortion is very likely to ensue. 
llere we see an illustration of the conservative operation of' abortion. The 
ovum thrown off, the dangerous excess of vascular tension is instantly 
reduced. 

Thoracic and abdominal tumors may act by compressing the organ~ of 
circulation. 



356 ABOR1'10N. 

III. Causes Acting Through the Nervous System. 

Strictly speaking, all causes involve nervous action; but here we mean 
those causes which act primarily or specially through nervous disturbance. 
'Ve believe the influence commonly attributed to nervous impressions, as 
emotions, shock, and reflex or <liastaltic excitation, is exaggerated. The 
healthy ovum clings to the healthy uterus with wonderful tenacity. Unless 
the utero·ovuline attachments be impaired, the strongest emotions may be 
undergone with impunity. Shock all but fatal, fatal even, has been 
sustained without provoking abortion. Limbs have been amputated, ovarian 
tumors have been removed, without disturbing gestation. The explanation 
seems to be that where nervous impressions act, there is something defective 
in the gestation . Under extreme anremia for example, the embryo may be 
badly nourished, the utero-placental attachments tending to degeneration. 
In such a condition a strong nervous shock, especially if occurring at a 
menstrual epoch, may suddenly determine an unusual blood-Bow to the 
uterus, and under the hydraulic strain blood is effused into the ovular mem
branes, and abortion ensues. The extravasation is mechanical. If by 
hypothesis we substitute the pumping force of the syringe for that of the 
heart, we might liken the extravasation that takes place under shock or 
emotion in the living to the exlravasation produced by forcible injection of 
the uterine arteries after death. 

That reflex excitation simply is not very efficient is proved by the frequent 
failure of irritation applied to the cervix uteri to produce abortion . Irrita
tion applied higher up to the fundus uteri almost necessarily involves dis
ruption of the attachments of the ovum as well. 

Convulsion, as from vomiting, epilepsy, eclampsia, acts indirectly; partly 
by derivation of nerve-force from its proper destination, partly by associated 
blood disorder, partly in some cases by the consequent killing of the embryo, 
partly by the attendant aspbyxi'a, and partly by concussion or strain telling 
mechanically upon the uterus. Apoplexy can hardly be said to produce 
abortion directly by the convulsion. It is, we believe, almost always through 
the induced asphyxia. 

Severe and repeated coughing, especially whooping-cough, may produce 
abortion by succussion and disturbance of the ovum. This is more likely 
to tell near the end of gestation. We have seven.I times known coughing 
to precipitate labor. 

IV. Local or Pelvic Diseases. 

Disease of the uterus is a frequent cause. ""Whitehead and Bennet insist 
much and rightly upon the influence of inflammation and congestion of the 
cervix in promoting abortion. 'Vhitehead traced to disease of the lower 
part of the uterus 275 abortions out of 378. Although the cervix does not 
enter directly into relation with the ovum, it is so far in solidarity with the 
body of the uterus that excessive hyper::emia of the cervix, with the attendant 
morbid processes, can hardly fail to entail undue afHux of blood and nervous 
disturbance in the body of the uterus. Hence the risks of extravasation 
into the membranes, and abortion . Moreover, a long-standing endometritis 

;~!~a~~o~~~1br~~~l:O£o~~~.3:ud0~}~~!t~i~!ci~~1:lh5~r t!:~s:~t~b~8r1~~~n~tagpr~~ 
quently, indeed, gestation is prevented by endometritis; but if partially 
cured, gestation may take place, proceed a little way, and end in abortion. 
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Placentu pra"l:ia, a form of ectopic gestation in which the ovum grows ii 
the lower zone of the uterine cavity, a site not adapted for full de\·elopment, 
often ends in abortion. 

Jfeehanical anomolie~ of the uterus, as Oexions and versions, are frequent 
causfs of abortion. The history of these anomalies will be traced elsewhere. 

Tumors in the walls of the utfrus and extrauterine tumors, especially the 
former, readily cause abortion. These complications have been described in 
the (•baptcr on "Disca:ses of Gestation." 

Fissure~ of the cervi.r uteri, the result of injury sustained in labor, mav, 
according lo Whitehead and Emmet, lead to nbortion. "' 

Adhesions of the uterus, the result of peritonitis, may cause abortion by 
impeding the due growth and evolution of the uterus. 

V. Adolescent and Climacteric Abort10ns. 

The two extreme:; of the reproductive epoch are often signalized by abor
tion . Impregnation may take ph~e before the uterus is developed enC\ugh 
to carry through the gestation. Its capacity for keeping pace with the 
rapidly growing ovum being outrun, abortion ensues. Aclcled to this in
capacity of immaturity othci conditions may concur. The fact is undoubted 
that very early pregnancies give a large proportion of abortions. 'White
head says that in Manchester, marriage before pubescence is frequent, and 
abortions result. Probably sexual excesses enter as a factor. Serres found 
abortion at four or five weeks very frequent in young prostitutes. 

During the period of sexual decline, abortion is very common. The last 
effort of the generative system seems to be to produce a child. Advancing 
atrophic involution cuts short the gestation . Ovulation or the maturation 
of ova begins before, and persists for a time beyond, the capacity of the 
uterus to adapt itself to the development of the embryo. Towards the climac
teric the muscu Jar structure of the uterus begins to degenerate. A process 
of atrophy sets in. The mucous membrane, too, undergoes a change which 
unfits it for development into decidua. This, added to n. disposition to 
menorrhagia depending upon torpid hepatic circulation, determines abortion 
at about two or three months of gestation or earlier. A frequent factor of 
abortion at each extreme of life, especially a.t the climacteric, is the marked 
disposition to hemorrhage. 

VI. Abortions Artificially Caused by Violence. 

Blows or severe prei::sure upon tbe abdomen, may cause disruption of the 
utero-placental attachments, and thus entail abortion. 'Ye have known 
several instances of women subjected to squeezing in crowds aborting. In 
such cases metritis nncl perimetritis are likely to follow; in some cases even 
rupture of the uterus has been thus produced. 

Then there are injuries inflicted directly 'upon the O'l:um., mostly with the 
intent to procure abortion. These are generally in the form of punctures 
or tearings of the ovum by means of instruments passed into the uterus. 

Tardieu 1 enumerates the following as amongst the means resorted to: 
1. INDIHI:C'l' MEANs.-Bleeding: but this is generally of no effect; baths; 

forced exertions. Medicines: he denies the efficacy of squills, sarsaparilla, 
gunincurn, aloes, camomile, ruatricnria, saffron, bornx, juniper, iodine, savin, 
rue, ergot, tnxus bnccata. 

1 EtudC' m6di('o-Mgulc !'Ur l'arnrtemenl. 
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Q 2. DIRECT METHOOs.-The use of stilets, injections. Tardieu cites a large 
number of deaths following criminal abortion. 

Surgical Operations.-lu this place it is convenient to give a summary 
view of the relation of surgical operations to gravidity. This subject has 
been discussed by Robert Barnes 1 and Cohnstein.2 

Yenesection ai1cl tooth-drawing do not entail serious risk of abortion or 
other evil. Cohnstein collects eleven cases of herniotomy 1 the patients heing 
from three to six months pregnant. In 3 abortion followed soon after the 
operation; in 1 of these death ensued by peritonitis; in 7 the gravidity 
went on to term, Jiving children being brought forth. Crural hern ia was 
the most frequent form . Healing was quick. Cousidering that the opera
tiou was resorted to after procrastination and repeated tax is, it can hardly 
be said that the gravidity made much difference in the result. 

Penetrating wounds of' the abdomen, from falling on a pitchfork, from a 
scythe, or by goring by a bull's horn, have generally caused abortion, even 
when the uterus escaped injury. (In one classical case C:::csarean section 
was performed by a bull.) Healing of the wouod has beeo quick . 

Tracheotomy has been done in 6 cases. Ia 3, death ensued with in forty
eight hours-that is, the operation failed to save. In 2, abortion quick ly 
followed. It i• probable that the defective oxygenation of the blood clue to 
the disease which called for the operation was a material factor in causing 
the abortion. 

It does not appear that the bones are more liable to fracture than in the 
non-gravid state; the healing is as good. Even complicated fractures have 
not induced abortion. There is a history of a woman falling from a great 
height to escape from a housP on fire without aborting. Four cases of ampu
tation of limbs 3 are recorded i in 2 abortion occurred; 1 woman died of 
septicremia. 

Operations, even upon the genital organs, may be performed with safety. 
(Edema of the vulva may be drained by Southey's tube. The labia., hyper
trophied by cancer or condy1oma, may be amputated. Robert Barnes has 
thus removed an enormous mass of condylomata, the patient doing wel l. 
p.,Jypus uteri, if projecting into the vagina, may be removed. This is best 
done by the wire-t:crnseur. 

Ulceration, so called, of the cervix uteri has been repeatedly treated by 
caustics without inducing abortion. \Ve must, however, affirm that such 
treatment is very rarely called for. The intense hyper!"Cmia nod epithelium
shedding characteristic of gestation have been mistaken for inflammation 
and ulceration, and even for epithelioma. 

Amputation of the cervix uteri, or at least of the vaginal portion, for 
epithelioma, has been practised several times, by ourselves amongst others, 
without entailing abortion or other mishap. 

The breast has also been amputated for cancer successfully. Tapping for 
ascites may be done without special danger. The comparative safety of 
ovariotomy has been noted. 

Griesinger says that operations on pregnant women suffering from diabetes 
may be fatal. 

in discussing the question of operating we must be governed by the nature 
and urgency of the surgical indication. If this is clear, the complication of 
gestation may be practically disregarded. We cannot be justified in letting 
a woman drift into peril fr!-.Hll advancing disease, refusing her the resources 

1 Lime's ed. of Cooper's Surg-. Dictionar_v. 
2 Yolkmnnn's Klini::ch. Vorlrii;..::e, 18iO-n. 
:s ~foe N11pper, Obst Tran~ .• 1806, fvr one. 
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of :surgery because she is pregnant. If at any time there might have beeu 
a dispute upon this point, the advances in surgery, aided by Listerism, are 
enough to soh·e all doubt. 

H.eparative pro<:C:<.:le:; seem even to be promoted by the conditions of preg· 
n:rncy. The ri:sk of septicremia is even less. ...\.cognate question is as to 
the action of chlurof;1rm. Does chloroform, or ether-narcosis, dispose to 
abortion? We are inclined to think it does. But even this consideration 
cannot outweigh that of the indication for surgical treatment. 

Epidrniic or endemic abortion has been described. In certain seasons and 
in certain di:stricts it has been observed that abortion was so common as to 
suggest the presence of an epidemic influence. Are abortions more prevalent 
during epidemics of fever _among.st women who do not manifest the usual 
characters of the disease? It is not improbable that the zymotic poison may 
be taken up by the pregnant woman, and provoke abortion either by fir.st 
killing the embryo, or by exciting uterine actioo . 

Io times of grE>at political agitation, terror may cause abortion in many 
women simultaneously; but there is reason to coojecture that physical 
meteorological agencies may have similar influences. Although the frotus 
does not breathe directly, it breathes through its mother. It is, therefore, 
~ubject to the influence of the air which the mother breathes. If the south 
wind pre\•ails in the winter, if the season is rainy and the spring cold, preg
nant women are liable to abort; and if they go their time, the children are 
languid and weak. 1 

Sympathetic abortion has relations to the preceding conditions. Pregnant 
women, in proportion as they approach their time, at the sight of other women 
in labor often experience uterine contractions. A similar µhenomenon is 
ob.:len·ed nmougdt cows. A doctor in the family way should not attend a 
woman in labor; awkward complications might arise. 

The Process of Abortion. 

In a. large proportion of the cases of abortion occurring under the above 
iuflueuces, not only very marked congestion, but extrava~ations in various 
forms are found in the placenta and membranes. The abortion is brought 
about in one of two ways. The embryo may or may not be destroyed prior 
to the expulsion of the ovum. The process of extrusion ma.y be slow and 
gradual or abrupt. But the chief' distinction that pathological observation 
leads us to make, is that between abortions following upon simple congesliou, 
and abortions from congestion complicated with extravasu.tioo. In the first 
cla5;5 the process is as follows: in those conditions of the maternal system 
which bring about a gradual deterioration of the mother's blood, the placental 
congestion is of a passive character; the nutritive and eliminative changes 
required by the fit'tus arc consequeutly imperfectly carried on; but it is only 
grndually that the embryo suffers, and its death may be long postponed. In 
abortions of this class the death of the fretus is the first step. The second 
con~ists in the tlenth of the placenta, which for the most part, l>ut oat always, 
~oqa follows upon the withdrawal of the attracti\re force which the life pro
ce~~es of the embryo supply. The fretal portion always dies, and quickly, 
1b necessarily as does the lung of the air·breathiug animul. It is the mater· 
mt! portion that may, and sometimes does, live on for an indefinite period. 
liut whether the whole placenta. die immediately af'Ler the death of the 
embryo, or whelher the maternal portion retain for a time its vascular con-

1 Clinique des hOpitilux de" cnft\nl!t, 1c;;1~. 
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uection with the uterus, the probability is great that the embryo will ~01111 
be expelled from the uterus. It often happens, especially in the case of 
abortion after the fourth month, that the embryo is expelled before the 
placenta and membranes, these last retaining a more or less imimate relation 
to the uterus for some time longer. But in abortions at nn earlier period 1 

and e~pe\:ially as we approach the third or second month of gestation, the 
ovum more usually comes away in a mass. But for this to happen, a lhfrd 
stage must be corupleted; the death of the fOOtal and maternal placenta and 
envelopes taking place retrogressively, the vascular connections between the 
uterus and placenta are cut off; the uterus itself, no longer stimulated to 
active growth, falls back towards the unimpregnated condition-that is, it 
undergoes a process of involution, its blood supply diminishes, and its muE
cular structure, first feeling the want of nutritive elements, and then under
going fatty me1.aruorpho~is, the uterus rapidly contracts in all its dimensions. 
But simultaneously with the involution of the muscular structure of the 
uterns, t.he decidu:i. is undergoing a simila1· process. The end oft.he involu
tion of the uterine mucous membrane is exfoliation or detachment. The 
minute observation of a considernble number of abortt:<l ova, in cases where 
the abortion followed upon death of the embl'yo, has satisfied us that this 
gradual detachment of the mucous membrane is effected by a fatty meta
morphosis of' its elements. This detachment effected, the ovum lies loose in 
the cavity of the uterus, and is in all respects a foreign body. 'Vhen the 
contraction of the uterus attending its advancing involution has attained a 
certain point, the dead ovum is pressed upon by the walls of the lessening 
cavity. The contraction, which up to this moment had been mainly atrophic 
and passive, is now replaced by active muscular contraction, the result of 
reflex or diastaltic excitation . Under this spasmodic action, the fourth 
stage of abortion, the expulsion of the ovum is effected. But sometimes the 
stimulus to expulsive uterine contraction is of a different kind; the diastaltic 
arc does not begin and encl in the uterus itself. The ovaries resume their 
sway, and the next menstrual or ovulation nisus will stimu late the uterus to 
contract, the menstrual blood effusion precipitating the detachment. 

The separation may thus be forcible. What violence sometimes attends 
th is separation of t.he maternal element of the placenta may be judged of 
from a fact we have often obsen·ed ; the uterus, contracting with spasmodic 
fury, not only casts off its mucous membrane, but numerous muscular fibres 
are toru off with it. These may be seen, by the microscope, attached to the 
decidua on the external surface of the expelled ovum. 

Such is the course of the abortive process, as it usually takes place when 
the death of the fOOtus, ensuing upon passive congestion or slow asphyxia, 
constitutes the first step. But abortion frequently happens much more sud
denly. Under the influence of any of the carn~es producing congestion, it 
may be that, owing to a peculiar hemorrhagic condition of the blood, the 
exaggerated force with which the congestion acts, or more frequently, to the 
intercurrence of some powerful exciting cause, active congestion of the 
uterus, of course extending to the deciclua or maternal placenta, is induced. 
This is quickly followed by extravasation into the placental parenchyma. 
Should the extravasation be extensive, so as to disable suddenly a large 
portion of the placenta, the feet.us is.destroyed immediately, and in all prob
ability the commotion set up in the uterus goes on to excite active contrac
tion, so that the forcible separation and extrusion of the ovum are effected. 
Sometimes, however, although the extrav~ation is extensive, the embryo is 
not so immediately killed, but that the complete detachment and expulsion 
of the ovum precede, the embryo being born alive. In such cases it com-
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monly happens thnt the O\'Ulll is bur!'t by the \·iolent compre~sion of the 
uterus, and the embryo is expelled before the membranes. 

Theoretically and actually the causes of abortion are predispo.~ing and 
ex<Yiting. It is of clinical importance to recognize this. It is true that emo· 
ticm, shock, coitu,\;, ovarian, mammary, alimentary irritation may seem to 
be causes of abortion ; but abortion induced purely in this manner is of 
very rare occurrence. The healthy uterm~, containing a healthy ovum, is 
not at the mercy ot' every emotional or diastaltic accident. To admit the 
affirmative would be an impeachment against the conservative provisions of 
Nature. The action of these influences presupposes conclitio11s favoring 
abortion. Diastaltic action, in fine, is the.mechanical force which completes 
Lhe abortion, not its primary cause. 

'f1rn MO!-IT Cm+ri\I ON PErUOD OF AnoRTJON.-The greater number of abor
tions probably take place at the second nn<l thirrl months of ge::;tatiou-that 
is, before the f'OC'tal and malemal elements of' the ph\cerltn have fairly amal
gamated. It is probable also that a number of ova perish at an early 
period from original defect of vitality. 

TnE Y:'lf PTOM~ AND Dur.Nos1:0; OF AnORTlO~.-The two main ~ymptorH 
are hemorrhage and pain. In most cases hemorrhage is preceded by thin 
mucous or watery disc:harges, pain at first not being felt. This may go on 
for two, three, or more days. when gradually or suddenly blood is ob!3erved. 
If the blood he copious, and especially if it come in clots, pain usually sets 
in. 'Vheu these two signs concur, abortion is imminent. The pain is 
likened to colic at F.rst in the hypogastrium; later it is likened to lnbor
pains. The colic indicates distention of the uterus by blood; the labor·pains 
the contraction of the uterus to expel its contents. But it must be remcm· 
bered that neither pnin nor hemorrhage is necessary to abortion. 

To dia9nose abo1·tion in progress we must first pro,·e pregnancy. To distin
guish abortion from clysmenorrhcea and menorrhagia we rely upon a history 
of-(1) one o r more missed menstruations; (2) a uterus uniformly enlnrgecl 
to correspond with the time elapsed since the lasL menstruation, and the other 
objective signs of early pregnancy; (3) we seek to exclude other cond itions 
which may account for the suspension of menstruation and the uterine 
enlargement. 

The conditions found on examination are significant: the uagina is relaxed, 
lubricated with mucus; the uterus is lowered in llle pelvic cr1vity; and if con
tractions have set in, there is a characteristic dilatation of the vaginal rooJ: 
forming a true cavity, the walls being held apart. This is due to the con
traction of the muscular fibres in the broad and round ligaments which pull 
the vaginal roof upwards and outwards, whilst the body of the uterus is 
driven down into it. This condition was described by E. :Martin. In con
junction with copious hemorrhage and pain it is almo~t pathognomonic of 
abortion. It may to some extent be simulated during the expulsion of a 
polypusi but mostly the presence of adjunctive symptoms will establish the 
diagnosis. Then there are observed softening ftnd di/rdrdfon of the o.lf exlam.un 
and cervix uteri. And if abortion is advancing, we shall feel a soft quaggy 
substance presenting in the cervix, which may be clot or a portion of the 
ovum . 

To dirigno.<:e mt accompli.r:hc<l abortion we examine the substances expelled 
from the vagina. If we detect chorion.villi, the evidence is conclusive. 
'Vnnting this1 n discreet reserve is the wisest policy. 'Ve may generally 
conclurlc that the abortion is not completed-that is, that something is still 
retained in tilcro if hemorrhage and pain continue. 

According to the age of' the conception and other circumstances, the ovum 
comes away in clifli.•rent forms. In abortions, at from six to eight weeks, the 
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embryo is often expelled enveloped in its amnion and chorion. The shaggy 
while villi are seen covering a small bladder which contains n. clear iluid
the liquor amnii and the embryo. The decidua may remain attached for 
some time longer. In abortions at three or four months, the embryo is 
sometimes expelled first alone, the ovum having burst in ute1·0. Then the 
amnion, chorion, decidua, and placenta are cast out together. But the whole 
o,·um may come away en masse. This is more likely to happen when the 
embryo has perished some time before expulsion, and when the process of 
retrogression of the connecting media between uterus and placenta has made 
some progress. The diseased ova are the most likely to be thrown off in this 
entire form. 

In every case it is important to examine what comes away, to judge 
whether any part yet remains unaccounted for . 

TREATMENT.-Rest in bed must be enforced . The first point to consider 
is: Can the threatening abortion be averted? Can the gestation continue? 
All hope of this may be given up if we find any portion of the ovum in the 
discharges, or if hemorrhage and pain continue, and the cervix be dilating. 
Under these condition~, the sooner the uterus is emptied the better. But 
this does not always imply that it is nece.:;sary or wise to empty the uterus 
precipitately. So long as the hemorrhage is moderate in amount, it may be 
wise to temporize, giving time for the natural forces to loosen the attach
rnents of the ovum to the uterus. The pain and hemorrhage may be moderated 
by digitalis, hamamelis, and opium; and if it be considered desirable to 
promote active contraction of the uterus, ergot may be given . 'Vatching 
the patient, we estimate the impression made upon her system by the losses. 
If we find hemorrhage continue, the pulse rising in frequency, falling in 
strength, tendency to syncope, we may conclude that expectancy is no longer 
safe, and we proceed to empty the uterus. 

Ilow to Empty the Uterus I-If the cervix be well expanded so as to admit 
one or two fingers, the patient is rendered insensible by ether or chloroform. 
Lying on her left side in obstetric posture, one or two fingers of the left 
hand are passed into the uterus, whilst the fundus uteri is pressed firmly 
down upon the exploring fingers. In this way the cavity of the uterus is 
explored and the ovum is detache<l. Great care is necessary in this opera
tiou; it is often very difficult; and without anoosthesia most painful. Not 
seldom it is neceasary to pass the entire hand into the vagina. It requires 
firnness, gentleness, and patience. 

Levret and other~ used ovum forceps and scoops to bring away the ovum; 
and from time to time instruments of this description are reinvented for 
thio purpose. \Vithout absolutely condemning them, we may say that ex
perience has taught us to nbandou them. No instrument can vie with the 
sentient finger, which, whilst carrying out the operation, gives information 
of its progress and tells us when it is completed. 

Care should be taken to insure relief of the bowels. A copious enema of 
soap and water with a tablespoonful of turpentine proves of great value. 

Then there is another case. Hemorrhage, and the general condition of 
the patient, indicate tba.t it is expedient to deliver, and vet the undilated 
cervix will not permit the operation to be carried out. 'Vhat is to be done? 
The vagina may be plugged with pledgets of lint or sponge, squeezed out of 
weak carbolic water, 1 ia 50, a string heing attached to each to facilitate 
removal. In this way a twofold object is accomplished. The hemorrhage 
is retarded, if not stopped, and the dilatation of the cervix is promoted by 
diastaltic excitation. Commonly in a few hours the plugs get so compressed 
an<l hardened by infiltration of blood, that they cease to fill the vagina, and 
blood may flow past. But the plugs should rarely be left more than eight 
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hours. Freeh ones may he introduced if required. 'Vhilst in use, it is 
uece:-... nry to a~certain if the bladder is relieved. The catheter may be 
rt:quirecl. 

Shoul1l plugging the vagina fail, or the urgency of the case indicate more 
certain proceedings, the cervix itself should be dilated. One or more 
laminaria or sponge-tents may be introduced into the cervix, and kept from 
i-lipping out by a vaginal plug. 'l'hiswill always coiu.mand siifficient dilata
tion within six or eight hours, and in the meantime hemorrhage is controlled . 

Sh'Ou1cl hemorrhage persist after the emptying of the uterus, and the 
subject be considered to be in danger, ergot, acids, opium, turpentine, may 
be tried i but if obstinate, we have recourse to topical treatment. First, we 
may insert a piece of ice in the uterus; this failing, we may inject gently a 
stream of hot water (110° F.) into the uterus; theu a stream of cold water; 
then a solution of tincture of iodine, 1 in 10, tepid; and if this fail, the 
case is one for stronger styptics, of which the most efficient is the ferric 
chloride. This should be app1ied hy swabbing the interior of the uterus 
with a prohang, armed with sponge soaked in the solution, 1 io 10. 

It is very rare for fatal hemorrhage to attend abortion, but drainage may 
be so severe as to expose the patient to other dangers. 

The after-history of abortion is similar to that of labor at term. 
1. The PhyBiological Phenomena.-\Vhen completed, the hemorrhagic dis

charµ;e gradually lessens; it becumes more watery, then mucous i merging 
into leucorrhrea. The uterus contracts, undergoes involution, and the return 
to the ordinary state of non-pregnancy is completed within a month. Not 
seldom a menstrual flow will set in a month after the abortion, but sometimes 
a period may be missed. 

2. Patholo9ical.-The subject is liable to the diseases of low nervous and 
nscular tension . 

.AJ1er·treat111ent.-Eveu in so-called "slight miscarriages/' rest in bed for 
a week at least is wise. The patient is liable to all the ills that may attend 
labor at term. Locally, there is the risk of metritis, pcrimetritis, thrombosis, 
nnd retroversion of the uterus if tbe patient get up too soon . Constitution
ally, septicremia may arise. 

To obviate these accidents, the diet should be moclerntt!; generally stimu
Jnnts should Le avoided i ergot, quinine, digitalis, opium, nre useful for the 
fir!:it week. The \ragina should be syringed out daily with carbolized water, 
1 in 50. If the di::icharge is offensi,·c, the physician himself should syringe 
out the uterus. 

In the event of septicremia, the uterus should be explored to make sure 
th:tt there is no part of ovum, clot, or offensive matter there. 

The resiorutfre treatment is conducted on ordinary principles. The re
co,•ery from the abortion effected, propftylaclic treatme11t comes into consider
ation. The cau::es which led to the abortion may persist or return. \Ve 
must trace back, if possihle, the history of the patient, and su~ject her to 
:-uch treatment as may be indicated. One rule we hold to be of great prac
ticld importance; if the patieut has been known to suffer from retroversion 
or prolapsus of the uterus, a suitable llodge pessary should be arljusted on 
her resuming the upright posture, and worn for two or three months, or until 
the pelvic structures and the system at large have recovered due tone. 
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Dlsf.:ASt-:s OF THE E'.\IBRY0. 1 

EVIDENCE ie not wanling to prove that the embryo may be disea:;e<l, de
formed, and perish through inherent fault derived from the father, the 
mother remaining healthy. In this way the embryo itself must be regarded 
as the proximate cause of abortion. Heredity from the paternal side, then, 
accounts for some abortions. It has been stated in an earlier part of this 
work that we must regard the ovum from the moment of impregnation as a 
distinct animal, possessing an individuality of its own; that it finds in the 
uterus a oi<lus where it may go through the earlier or incubative stages of 
its growth; and that in this position, although dependent upon the mother 
for the materials of nutrition and for the means of excretion, it is uot strictly 
a part of the mother, but a new organism grafted upon her. It is strictly a 
parasite. 

In searching out the diseases of the embryo, we are uece:;sarily led to 
examine the placenta. This organ, in fact, holds apart of the embryo. \Ve 
shall, therefore, follow up the study of the conditions of the body of the 
embryo by tracing the abnormal conditions of the fretal element of the 
placenta. On the other hand, we shall have to trace the morbid conditions 
of the mother, structural and humoral, into the maternal element of the 
placenta. Thus, taking up the diseases of the footal and matel'llal elements, 
6rst separately, we shall then endeavor to trace them to their point of junc
tion, and to examine their mutual reactions. The study is beset with diffi
culties; we are compelled to have recourse to d priori reasoning, sometimes 
to conjecture, but it will amply repay investigation . In this study we may 
perhaps, discover the germs of the pathology of the child and the adult; we 
ascend more nearly to the origin of diathesis, the great problem in pathology, 
the one most momentous in its influence upon the human race. 

Cr.A«SJFICATIO"'." O•' THE FCETAL CAUSES Ob' Ano1t·r1o:i. 

A. Dista~e:uofts eirbdK~:f~);~~:~r; c:~~~=~~~~r;~~~re~~e deat/1. 
Disen~es of nervous ~y~tem. 
Di~ca~e.; of kidney, liver. 
Di.;('a~e.; 1 g-enernl, as i::)·philii::. 

~;~g~~:~:f.:~r}:gf :F~~~l:i:;ir~~i:;:'.~~::~~~~:;:;i;l:uo~,::.· coed, 

B. Disease.9 of Oie ovum, mnnbranes, and placenta. 
The n1embrnnes of plncentll nre compounded of jretal elements and nrniunal 

elemruls. 
Hence, there nre diseases of tlie jreial eleme1d mostly derived from the fcetus 

und the father, nnd diseases of the maternal clemwt mostly deri,•cd from 
theniother. 

1 The student is nddsed to turn buck to the chapter on lhe ' 1 Physiology of the 
Embryo." Thus rrepnrccl, he will enter upon the study of the dis.eases of the embryo 
with gr('utrr intell1~<"nce n11c1 profit • 
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1. Di.•eui~:11~fmt1~:~~,~~l eleu.enr, i.e., of the amnion nnd chorion; congestion nnd 

Dro1d~~e~~~=~~~~~Ki'ci~r~~~:~e~~·~~i;~ti~~1 • hydutidiform degeneration, fatty 

:!. Db(·tM'" of uwter11al t.lement of placuita. 
D1sc:::u~;0~:.c:i<lutl, not yet formed iuto placenta, inflnmnrntory, syphilitic, 

1 )i~ef ~~::11~1:~:~~:l ;~~~e~~~0:;~7~x -~n ~~ ~~~~:l~~~~:~ ~f fi~!~~~?'~\~ie~~~1~~~:~~~ 
effusions, indurution 1 hypertrophy,atrophJ, fott}', culcureou.;., und fibrous 
deg('ncrtttiuns. 

Di•t~~;,:;;~~~~~~;~~t;~\~~~;~:;,;:i~:~~;!~'.~;r;~;-;;o'i'~~\~::~~~g~r~~.,;,,;~'.'J;.~;; 
Flc~hy, libl'inous, fibrous tissue moles, distinguii>hed from placental or true 

ovulat·moles. 

The following sketch of the pathology of the embryo is not limited to the 
description of those conditions or cases which lead to abortion. Such a 
limitation would present but a very partial view of the subject. It is there
fore more convenient and instructive to sketch in one continuous history the 
malformations and diseases of the embryo and fOOtus, whether resulting in 
abortion or not. In one sense, indeed, many even of the subjects of intra
uterine disease and malformation which survive birth may be said to be 
abortions. They are more or less unfitted for life, and are frequently fore
doomed to early death. 

MALFORMATION:;,-la early times even down to the eighteenth century, 
malformations gave unbounded scope to the fancy. Heads of clogs, cats, 
pigs have been depicted set upon human bodies; the "niulier fo1·mosa superne 
qure desinit ·in pisceni" has even been exhibited in our day. But these crea
tions of' the imagination have vanished from scientific discussion, and their 
place is taken b_v well-observed facts. The study of development now sup
plies the basis for a scientific understanding of the genesis of the various 
forms. 

The scope of this work makes it impossible to give even a sketch of the 
infinite aberrations met with. We refer to the admirable works of F6rster1 

and of Ahlfeld,2 in which they are systematically described and figured. 
'Ve must be content wit;1 describing the more common varieties which offer 
special clinical interest, either in their bearing upon labor or as regards the 
immediate treatment of the new-born subjects. Those aberrations of form 
which give rise to dystocia will be referred to in that connection. 

DEFINlTION.-Comprehensively, malformations are defined as vitiaprimre 
conformationis, including every aberration of form due to disturbance in the 
first stages of the evolution of the embryo. Usage has assigned various 
designntions to the degrees of deformity. Thus, a malformation affecting a 
large part, and assuming an ugly or revolting appearance, is called a monster, 
or" teras" (from ;ipa~, a sign, portent, or huge unearthly monster); if the 
body generally is well shaped, and only small parts are malformed, it is 
called a lu.sus natu.ra:, anomaly, or deformation, nod sJighter degrees are 
called vurieties. 

Mnny clas.Jifications have been propounded . Geoffrey St. Ililaire's is the 
basis of most. 

We quote the following passage from Simpson: "The happy idea that 
"as first suggested by the master mind of Harvey, relative to certain ma]-

1 ~li~sbildun~en cler 11.cuschen, 1861. 
1 Die !\I i~sbildun~en der ::\lenschen, mit Atlas, lBS0-82. 
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formations con;sisting, not in the substitution of an entirely new nnd anomalou:; 
type of structure in the malformed part, but only in the simple pennane1tce 
of some of it!3 trn nsitory f~tal types, has been reduced within the Inst thirty 
years (before 183VJ by the able investigations of Wolff; Autenrieth, ~Ieckel, 
St. llilaire, and others into one of the most certain and comprehensive, and 
at the same time one of the most beautiful, laws in teratological anatomy.'' 

Ahlfelcl discusses the several theories of the genesis of malformation~. In 
the first place, he ranks the cases of splitting of the not·yct d(fferentiated germ. 
These are the double formations. First of these is entire splitting of the germ. 
These are: 1. Homologous twins; 2. Omphalopagus (union of twins at the 
umbilicus); 3. Thoracopagus (union at the chest); 4. Crrmioprtgus, with its 
varieties; 5. Sacralleratom,; 6. Inclmions: i. abdominal is (double inclusions), 
i. testiculi, i. ovarii, i. subcutanea, i. of the ruediastinum, i. of the lungs1 i. of 
the cranial cavity. 

Frelal lran.~plantations. 
Partial .rplittiug of the germ. 
llfulliple splitting of ihe germ. 

Homologous triplets. 
Tricephalus. 

SPLITTING OF t)INGLE ORGANS, OR DUPLTCATION.-Doubling of the ex
tremities, of the hands, feet, fingers, toes; splitting of the finger-nnil 1 splitting 
of the mammary gland, or polymastia; doubling of the nipple; multiplica
tion of the vertebrre (formation of a tail, tail-like outgrowths); multiplication 
of the ribs, cervical. 

GIA.N"T l;"OR;\UTIONS. 
GIGANTIC GROWTIJ.-Excessive development of one entire half of the 

body; excei:,sive development of the whole heart; strong development of 
one-half of the head; one-si<led enlargement of one limb i gigantic growth 
of hands and feet; trophy of the external ear, of the cheeks; macroglossia; 
gigantic growth of a tooth; struma congenita i hypertrophy of breast, heart1 

kidneys, bladder, uterus, clitoris, penis. 
SPUTTIX(;s OF THE ANTEHIOR Ux10N L1NE.-These will be noticed here

after. 
SPUTTINGS OI•' Tm~ POSTERIOR UNION LrnE.-Watery collections in the 

course of the cercbro-spinal canal ; hydrocephalus; defective ossification of 
the cranial vault; intercalated bones; cerebral hernia; encephalocele and 
hydrencephalocele, occipital and frontal ; cerehral hernia of the base; mi· 
crocephalus i parencephalus; cyclopus; hemicephalus; hemicrania i cranio
schisis; spina bifida. i cysts of the sacrum. 

We will now point out more especially the principal deformities whicb it 
is important to recognize clinically with a view to surgical treatment. For 
the following summary we are chiefly indebted to ~Ir. Noble Smith, whose 
studies and experience in this relation give him an authority to which we 
cannot pretend. 

DEFOR)I!TH:S FHO~l AHHEST OF DEVELOP)lE:-1'1'. 

1. Non-closure of the anterior part of the body (the visceral arches 1, more 
or less extensive. 

(a) In which the whole anterior part of the body is fissured, leaving the 
thoracic and abdominal viscera exposed, and often, also, d isplaced. 

(b) Fissul"e of the thorax alone. 
(c) Fissure of the abdomen alone. 
(cl) Fissure of the pubic and bypogastric region. 
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There may be only a fissured sternum, or deficiency of its lower end, or 
deficiency of lllU!:iCUlar structure. 

2. Fi:-~ure of the foce1 including cleft-palate, harelip, etc. 
3. Fis~ure of the skull (acrania). Various degrees of deficiencies of the 

crnnium hcwe been grouped with various tvpes. 
4. Fissure of the back part of the body "'from non-closure of dorsal Jami-

nre, producing spina bifida. 
5. IlydrocephnluE. 
6. Acephalus. Fo.•tus without a head. 
7. Want and defective formation of the trunk. 
8. Ahse.nce or defective formation of the extremities. 
9. Cyclopia. 

10. Deficiency of lower jaw. 

I. Fcetus in J;'cclu. Some remarkable examples are known. 'Ve haYe 
seen a specimen in the Munich Museum of the chest of a man who had 
served as an officer in the army. Included in it is a nearly developed fll'tus. 

IL Parasitic mousters. , 
IIJ. Double monsters. 
IV. Additional parts, such as supernumerary arms, legs, fingers, toes, etc. 

"0XSTROSlTIE$. 

Under this head we include those severe cases of malformation which 
cannot be benefited by surgical operati<>D, and which are either born dead 
or die very soon aft.er birth; and also cases of united fceLUses, regarding 
which the quest.ion of surgical interference may arise. 

Twin Children United Together.-If the children are in juxtaposition, 
and the union extensive, a successful separation is impossible. If a band of 
union exists between them an operation may possibly be practicable. At 
the post,mortem examination of the Siamese twio~1 Dr. Pancost considered 
that the closeness of the two livers, and the free anastomoses of the two 
portal circulations, would have rendered an operation in ndult lifo fatal; 
but that separation might have been, perhap.5, safoly effected at the time of 
birth. 

Parasitic Fmtus.-ln this monstrosity an imperfectly developed feet.us, or 
part of a frotus, is attached more or Jes~ extensively to a living child who is 
otherwise healthy. If there is no insuperable barrier to operation, such as 
the implication of Yitai organ8, the removal should be effected in early in
fancy, care being taken that the child is in good health at the time. 

J>EFOHMJTJ ES OP THE liEAD Al'(D NECK. 

Hernia. of the contents of the skull may exist either as meningocele-the 
protrusion of a sac filled with fluid communicating with the ventricles of the 
brain-or as encephalocele, in which the brain protrudes covered by its mem
branes, or the sac may contain both brain and fluid. 

The cause of these conditions is probably always hy1lrocephalus i their 
situation is generally in some part of the middle line of the skull, extend
ing from the root of the nose to the base of the occipital bone; but the pro-
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trusion may take place at any part of the skull where the bones are united 
by membrane-at lhe inner sidei or above the orbit, or at the side of the 
sku1l1 or even at the base i the tumor from the latter situation has been 
known to protrude out of the mouth. 

Diagnosis.-The fact of there being a congenital tumor in one of the pos
sible situations of this deformity is strong presumptive evidence. Any one 
of the following symptoms is confirmatory : 

1. Transparency. 
2. Brain symptoms produced by pressing the tumor. 
3. Pulsation, unle:ss due to pulsating cancer of the bone, which, however, 

has ne\•er been known to be congenital. 
4. Irreducibility by pressure. 
But the above symptoms may be absent, aod the diagnosis very difficult. 

Great caution should be observed in forming an opinion. 
A sebaceous or encysted tumor can be free ly move<l over the skull. 

Erectile tissue may exist over an encephalocele, and so disguise it. 
Treatment.-The tumor should be supported by a gutta-percha shield. If 

it enlarges, pressure may be tried, and if the case be one of meningocele, 
and increasing so rapidly that it threatens a fatal result, the injection of Dr. 
Marlon's iodoglycerine may be worth trying. A few cases ha\·e been cured 
by injection of iodine, but, of course, any. operation upon such a tumor is a 
most serious and desperate proceeding, and, eveu if successful at the time, 
the child is very likely to succumb, at a later periorl, to hydrocephalus. 

Deficiencies in the Bones of the Skull.-In consequence of imperfect de· 
velopment of the bones of the skull, openings may be found in the cranium. 
These are quite distinct from 

Unossified fontanelles. 
Hydrocephalus. 
Supernumerary cranial bones. 
Thickening of sterno-mastoid muscle-probably a hypertrophy-can be 

cure<l by simple trealment: bot-water bathing and the application of iodide 
of' potassium ointment. 
f~ACEPHALOUS MONSTERS.-One example is carefully described by Dr. 
Dickinson.1 Like all others of' the same character, it was a twin. It had 
no head, heart, lungs, or liver. Drs. Young, Brodie, and A . Cooper found, 
as is constant in these cases, both cords altacbetl tu the same placenta. The 
cords anaslomosed. The maintenance of the monster is due to the heart
impulse of the well-developed twin. 

Harelip may occur alone or in combination with fissure of the palate. 
The common form is that of a division of the upper lip upon one side, 
opposite and joining the centre of the nostril. 

VARlh""l'IES: 
l. Cleft in the muscular structure only, skin and mucous membrane 

being normal, but the covering stretches, and a gap gradually forms. The 
upper part of' the cleft only may be covered in this manner. 

2. Double harelip. 
3. Double harelip, wiLh loose and projecting intermaxillary bone. The 

number of teeth in Lhe latter bone may vary. 
4. Absence of intermaxillary bone, tbe cleft being in the middle of the lip. 
0PERATION.-Age at which it should be performed. If the child has no 

difficulty in sucking, Noble Smith is of opinion that surgical interference 
may be delayed until the child is about two months old, or until he is in 
good general health; but when bad health results from inability to suck 

1 .Med.-Chir. Trnns., 18ts3. 
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perfectly, no time should be lost in performing an operation Dubois was 
decidedly in favor of early operation. Chloroform should be given for the 
operation if we can manage to prevent the blood from running into the 
trachea; this has hitherto been found a great difficulty. 

Fissure of the lower lip occurs very rare! y. 
Lateral fissure of the mouth. 
Lateral fissure of the nose. 
The treatment of these deformities presents no great difficulties. 
Cleft Palate.-The uvula alone may be cleft, or the fissure may involve 

more or leas of the soft palate. The hard palate may also be unuuited in 
the middle line as for forwards as the alveolar ridge, from which point, if 
the fi:5sure is continued, it proceeds upon one or oLher side of the inter
maxillttry portion of the bones of the upper jaw, or, in the most severe cases, 
proceeds at both sides of this piece of' bone. The cleft is sometimes, though 
rarely, io the middle line of the palate only, union of the parts having 
taken place before and behind the deficiency. In the most severe cases the 
intcnnaxillary bone is sepa.ra.ted from the superior maxilla. and attached to 
the ::eptum nasi. Varieties between these extremes exist. 

Tt:EAT1£ENT.-There is often great danger to the child from inability to 
suck; so the child must be feel artificially. The bottle (containing its 
mother's milk) must be so arranged that its contents will flow easily into the 
throat. 

Operation chieily aims at allowing speech to be properly acquired, and 
should be deferred until the child is between two and three years of age. 

Absence of one or other of the bones of the face. 
Fissures from non-union of upper maxillary bones. 
Supernumerary lower jaw. 
Dislocation of jaw. 
In these cases there is always some malformation of the bones. 
Atresia Oris.-Comp!ete closure of the mouth is a rare deformity, and is 

sometimes the result of deficient development of the lower jaw. 
T1rn.AT:'ol.EN'I'.-Trnusverse incision and the use of a mechanical app1iance 

to keep the part.s asunder, or other means to prevent reunion. 
Microstoma Oris.-Extreme smallness of the mouth is also very rare, and 

is sometimes associated with deficiencies of neighboring parts. 
TREATMENT, if any is necessary 1 should be by gradual dilatation or opera-

tion. 
Absence of the nose. 
Absence of one or both eyes. 
Absence of the eyelids. 
Absence or deformed shape of the iris. 
Cataract.-The late l\Ir. Critcbett informed us that congenital cataract is 

not rare. 
Absence, deficiency, or misplacement of the ears. Atresia auris.-The 

auricles may be misshapen in various degrees, or may be rudimentary, or 
supernumerary auricles may exist in the neck. 

TREATMEN'l'.-1\Iisshapen ears may often be improved by means of care
fully arranged mechanical weans 

In cases of closure of the meatus, if the organ of hearing is i:mpposed to 
be perfect, an operation may be considered. Supernumerary auricles may 
be removed. In aoy of these cases treatment should be resorted to early. 

Fissures and fistulre from non-closure or imperfect closure of the branchial 
arches. The fistula may open into the trachea, pharynx, or other parts. 

TREA'fl\lEN'l'.-The injection of corrosive fluids bas been practised with 
not rnry good and sometimes with dangerous results. Th e affection does 

24 
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not imperatively call for surgical interference, but if an operation is de~ired, 
a plastic operation would he the best. 

(See also Abnormal conditions which may affect any part of the body.) 

Dll~'O!UJITIE~ OF 1'1rn BODY. 

Closure of the <Esophagus.-This tu he may be found obliterated in" part 
of its length, and under such circumstances it frequently communicate:-; \\·ith 
the trachea; food is either ejected or produces symptoms of choking. If 
unrelieved, the result is of course fatal, and the chances of doing any good 
by operations are Yery remote. 

Stricture of the <Esophagus and Pouched <Esophagus.-Congeuital >tric
ture, although very rare, ha!i been found in the lower part of the tube, and 
part alrnie lrns been dilate<l, probably as a result of food being delayed in 
paFsing the strictme, but the pouching is al~o stated to be congenital. 

Deformities of the Vertebral Column.-Thcre may be supernumerary ver· 
tebrre or \'ertebrre may be deficie11t, or a portion of a vertebra may be ab~t-nt, 
producing congenital lateral curvature. Two or more of the boneis may be 
fused together. 

Spina Bi:fida (Hydrorachis).-Thisdeformity may inrnJve the whole length 
of the spine, or any one part of it. The arches of the vertebrre are un11nited, 
and through the fis!rnrc the membranes of the spinal cord protrude. The 
sac thus formed is filled with fluid. 

COVERINGS OF 'lTrn 8Ac.-l\1ay consist of normal or corrugated skin. but 
more commonly the wall is very thin and translucent, or the skin may be 
absent. 

Large nerves or the cord may or may not be involved in the tumor. 
The presence or absence of portions of the cord or the cau<la equina in the 

sac is a matter' of importance, as it should influence our mode of dealing with 
the tumor. 

DrAGNOt>IS.-The tumor is in the middle line an<l is attached to the bone:5. 
The aperture into the spinal canal can generally be felt. Pressure usually 
mrtkes the fontanelles more tense. There ruay be paralysis or other symp· 
toms of nerve impliculion, such as clubfoot. 

If the fluid is found to contain grape sugar we know that the irnbnrach· 
noidean cavity has been opened, but the conver::ie does not show that the 
tumor is not spin a bifida. [f nothing is dooe, the majority of ca:-;es die. 

TnEAT:lIEXT.-If the tumor is small, a hollow truss should be applied, 
and the effect of support and gentle pre!:rnre tried for a time. But if there 
are no indications of a natural cure, the question of operation presents it:-elf. 
If symptoms of spinal or cerebral pressure occur, or if the tumor increases in 
size notwithstanding the truss, an operation should be advised. And there 
can be no doubt that the injection of the iodo-glycerine solution as used by 
Dr. ~lorton, of C~la~gow, is the best and safest means of observation which 
can be performed. Mr. Noble ~mith, who has had considerable experience 
in the treatment of these cases, bad the opportunity of clie.:iecting a case 
which he had operated upon successfully several years before, in a child 
who died from another aHCction, and he found the opening in the b@e:; 
firmly closed by dense fibrous tissue. 

Iu all cases there is great danger in the operation, and especi:illy when 
large nerves are in the sac. 

False spina bifida may consist of: 1. The enc of a true spina bifida, the 
neck having been obliterated. 

2. A congenital tumor. 
3. Included footal remains. 
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False spi11a bifida must be treated upon general prineiples. These 
tumors may be connected with some of the pelvic viscera. 

It is not uncommon for hyd1·ocephalus and spina bifida to coexist. They 
are related in mode of origin. 

Saero-coccygeat tumo1·s have a clinical interest in obstetric practice. They 
may give rise to confusion in diagnosing the presentation, and may, if large

1 

be the cause of dystocia. They have been described by Ammou,1 nnd illus
trated by IIutchinson.2 There is a drawing of a remarkable specimen in 
St. Thomas's Museum, given in Barnes1s 11 Obstetric Operations," 3d ed . 

. J. Y. Simpson figured examples.3 These tumors sometimes resemble tails. 
Some are varieties of spina bifi<la. Meckel believed some were examples of 
thefcet'Us inj'ixtu. They vary very much as regards structure. Sometimes 
they consist of masses of fatty substances alone; sometimes they contain 
bones, rudimentary, or more or less developed; or teeth, being, in fact, 
dermoid . Portions of intestines have been found protruding into them from 
the infant's abdomen. 

In some cases the tumor has been successfully removed . 
.Thir. Noble Smith has called our attention to specimen No. 296 in the 

Museum of the Royal College of Surgeons, in ·which the child died from 
ulceration of' the tumor. The section shows that the tumor could probably 
have been removed with success. 

Thorax Generally.-May be small from arrested development, lungs and 
heart being also small and ill-developed. 

Ilernial protrusions of heart and lungs from imperfect development of 
walls of thorax, such as the next deformity. 

Complete or Partial Absence of the Sternum. 

Fissure of the sternum. 
Absence of one or more ribs, or incompletely developed ribs. 
Forked ribs, fusion of ribs. 
Pelvis Generally.-May be misshapen, and sometimes from ankylosis of 

one sacra-iliac synchondrosis. 
Cleft Abdominal Walls.-A similar arrest of development to that of cleft 

sternum may exist in the muscular structures of the front of the abdomen, 
which may expose the contents of' the abdomen, or the central line of the 
abdomen may be weak from deficiency of muscular structure. 

Hernia.-When hernia occurs as a congenital affection, there is always a 
tendency to natural cure if the bowel is supported within the cavity of the 
abdomen. A ring pad should be placed over the weak part of the wall 1 and 
the whole abdomen supported. 

Fig. 102 shows an example of umbilical hernia, or exomphalos. 
Plastic operations have been successful in cases of this kind. 
Simpson traces it to peritonitis. In some cases this is probably true. It 

is more commonly traceable to fault of development. In early embryonic 
we intestines project into the vitelline duct; and if the abdominal wall does 
not close in so as to secure the intestines behind it, hernia results. The ap
pearance presented at birth is seen in Fig. 102. In " congenital hernia 11 

(specially so-called) the bowel descends into the tunica vagiualis. It may 
descend into the scrotum, or may not leave the canal. It has no true peri
toneal sac. Cougenital inguinal hernia may be encysted, being separated 

s Med. Timi:isanc1<i-nz., 1859. 
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from the testis by a septum of the tunica vaginalis. This is the so-called 
"infantile hernia. 11 

Diaphragmatic hernia may also occur congenitally. 

F10. l0:?. 

·~XO~IPllAl,O~, on llt:ll:SL\ ATTllE UNllll.!C.H. RU<i\J. ( lfo111:1n ll.\R~t:~-l 

Hernia. of the ovaries is sometimes cougeuital. Tbey descend along the 
canal of Kuck and bulge in the groins. The bowd alone may occupy this 
position. 

Yarious malfornwtion~ of the fotestines are found. Simpson said these are 
geuerally due to inflammation. 

Extroversion of the Bladder.-Deficiency of a part of the anterior ab
dominal wall and bladder, so that the interior of the bladder is exposed . 

Although this conditjou is not necessarily dangerous to life, the incon
venience and suffhing which it causes are very great. i\{echnnical guards 
may be titted temporarily. Plastic operations have been partially successful. 
Attempts to turn the urine into the rectum have hitherto failed. 

The best course in many cases is probably to transplant skin upon the 
mucous membntne of the bladder, so as to convert it into a non-irritable 
surface. 

Epispadias consists in a deficiency 1 more or less extensive, of the upper 
part of the penis, leaving the urethra open in the form of a groove. It is 
often associated with extroversion of the bladder. 

The pelvis may he ununited at the position of the syruphysis. 
TREATMEN'l'.-By plastic operation an attempt may be made to cover the 

ex posed urethra. 
Hypospadias consists in a deficiency more or less extensive of the under 

part of the penis or of the scrotum. (See "Hermaphroditism.") 
In these cases there may be attachment of the penis to the scrotum, so 

that erection cannot take place naturally. 
Operation is demanded when the orifice of the urethra is too small to 

allow free exit for the urine. When the orifice is so far back that procrea
tion will probably be interfered with, it may be desirable to endeavor to 
construct a more natural passage. 

Although the opening of the urethra may be in the situation of the 
scrotum, yet the urethra may be continued forwards to the glans, and there 
)mve a crecal termination. In such a case perforation of the glans in the 
natural position of the meatus should be performed, a 11 d the posterior opening 
closed by a plastic operation. 

There may be urinary perineal fistulre. 
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Urethra.-1. )fav he absent, as in cases of extroversion . 
2. Occluded, i11 \\;hirh case the occlusion may exist in any part of the tube, 

and may be only membranous or several lines in length. 
~. Stricture. 
-!. There may be more or less deficiency of the upper part (epispadias) or 

of the lower part (hypospadias). 
on~e~EATMENT.-If the tube is occluded au operation must be performed at 

Imperforate Anus and Rectum.~The occlusion may be incomplete or com
plete i it may be sitliated at the anus or in any part of the rectum; it may 
be simply membranous or very extensive. There may be total deficiency of 
anus and rectum, or of' either part alone. 

·with any of these conditions there may coexist fecal fistulre between the 
gut anrl the bladder, or urethra, or vagina, or the surface of the body. 

TREAT?irnNT.-If there is no escape for the feces, it is self-evident that an 
operation must be performed without much delay; but if there are no cer
tain indications of' the nearness of' the gut, it is better to wait, so long as the 
symptoms are not mgent1 with the hope of the accumulation of meconium 
producing a bulging which will indicate the position of the bowel. When 
the occlusion is too extensive to allow the gut to be reached from the natural 
direction, colotomy has to be performed. 

In cases of fistulous opening from the gut to other parts1 an endeavor must 
be ruade to form a natural passage. 

It may be mentioned that the sigmoid flexure may curve to the right 
instead of to the left. There may be two congenital fistulre. 

If the genital organs are situated further back than natural, it is probab1e 
that no rectum exists. 

Occlusion of the lower part of the small intestine has been known to 
exist. 

Umbilical F istulre.-The urachus may remain open, allowing the urine to 
pass through it, or there may be an opening into the bowel. 

TREATMENT.-The application of the actual cautery, .ligature, or a plastic 
operation m:i.y he tried, but these cases are very difficult to cure. 

H ernire.-Frorn deficient structure of the abdominal walls various hernire 
may occur. 

This deformity may be: 

umbilical} th 1 fi inguinal e usua onus. 

vaainal 1 
~~1:o~~g~ 1!i~i~~c~!ba ~ uncommon forms. 

TREATMl~NT.-Reduction of the hernia and support by a pad and bandage, 
pressing upon the edges and not pluggiag up the opening. A natural cure 
usually takes place. 

Inguinal Hernia in Conjunction with Retained Testis.-The hernia being 
caused by the testis remaining in the iuguiaal canal 'l'he intestine is often 
attached to the testis. 

Retained Testicle. 
TREATMENT.-No attempt should be made to alter the position of tbe 

gland unless a truss can be placed between it and the ring. If painful, it 
may be guarded by a hollow truss, or it may be pushed up tbe canal an<l a 
pad with a plug placed upon the opening. In some cases it is desirable to 
remove the g land. 
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Misplaced Testicle.-The gland ruay be situated in other parts, such as 
in the perineum. 

TREATMENT.-The gland may have to be guarded by a ho1low truss or 
removed by operation. 

Hydrocele. 
TREATMENT should be commenced early. Evaporating and irritating 

lotions, such as spirit lotion or acetate of ammonia. The various forrus o.f 
iodine (Mr. Noble Smith recommends the iodide of potassium ointment) 
should be tried first for a few weeks. 

If such means fail, the tumor should be punctured aud the fluid with
drawn, and a truss applied to the inguinal canal. 

Dermoid cysts of the testicle and included fretal remains will be described 
later on. 

These tumors should be removed early in life, ns they are apt at any time 
to grow•rapidl:v. 

Phimosis.-The prepuce is more or less contracted and may be a natural 
length, or unnaturally long. In all cases an operation ought to be per
formed; but unless the interference with micturitiou is severe, operation may 
be deferred until the child is at least several mouths old and in good health. 

Noble Smith recommends that the prepuce should be divided with a pair 
of spring scissors and the edges neatly stitched together, and that circum
cision should only be performed when the prepuce is very long. He states 
that the deformity may be simulated by attachment of the prepuce to the 
glans. 

Hermaphroditism. 
The malformations nf the sexual organs which constitute hermaphroditism 

vary very materially in degree. In the slighter cases no difficulty is ex-

FIG. 103. 

I 
/ 

d.Cnunlthro11g\Jwhich 
!J.Anus 

perienced in determining the sex to which the child belongs, but in other 
cases the distinction is very difficult to draw; and as the determination of 
the sex is a matter of very great importance, we have thought it desirable 
to summarize the chief points which have to be considered. 



l>EFOR,l!TIES OF THE EXTREMITIES . 375 

1. The fennlle may ~imulate the male in one or more of the following 
points: 

rt, The clitoris heing large. 
b 1 The glans being indented in the position of the male meatus urinarius, 

or the glans actually perforate<l more or less imperfectly by a canal. 
r The \'uh·n nearly closed by a strong membrane or hymen, and the 

labia uniterl aoil n:t<cmhling the scrotum. This is well illustrated in Fig.103 
from a child born in the British Lying.in Ilospital, iu the wards of Fancourt 
Barnei::..1 

d, The ovaries being situated in the labia simulating the testicles. 
c) Hounded ma.i:.sesof fat in the labia simulating the testicles. 

Thc·!:'le cases may be complicaterl in after lifo by general masculine cle,·elop· 
ment of the rest of the body. Features may become ma!iculine, hair grow 
upon the face and chest, mammre remain rudimentary, voice become harsh 
and deep-toued. 

2. The male may simulate the female in one or more of the following 
points: 

(a) Extroversion of the urinary bladder mistaken for the rnlva. 
1 b) Rudimentary c .... 1Hlition of the external genital orgu.us. 

CJ The adhesion of the inferior surface of tbe peni.s to the scrotum by a 
bnnd of integuments. 

(ti - llypo.spadins, or more extensive fissure of the parts beneath the penis, 
in which the scrotum is di\•idecl and a fic;:sure of the perineum exists. 

(·.,~es are recorded of true hermaphrodites in which some of the sexual 
or!.(am; of both sexes existed in one individual. 

'Deformities of the Vagina.-Adhesion of the anterior part of the walls. 
This not uncommon condition is sometimes mistaken for imperforate vagina. 

'fHE.\'NIEN'l'.-The menibranous union is to be broken clown with the 
finger or with a blunt instrument, and the edges separated with oiled lint. 
This should be done as soon after bi L°lh as possible. 

Imperforate Vagina.-The degree of oblitern,tion differs in different cases. 
The space between the bladder and rectum should be carefully ascertained 
before n.ny operation is resorted to. 

TRE.\'nm~·1• by operation1 as a rule, should be performed in early lifo . 
.At1·e.~ia w19inre is fully treated of in Barnes's "Diseases of \Vomen." 

There ma.y be entire closure of the vagina, coe:d:iting in some cases with 
ab:-;ence or imperfect formation of the uterus. The defect is commonly over· 
lonke(l until the age of nubility. 

Hernia of the vagina already referred to. 
Tumors. 
Transpositions of, and abnormalities of !formation, and deficiencies of 

the thoracic, abdominal, and pelvic viscera rn1y exist. 

I>El-'UID[T'l'IE:-; OF THE EXTRE:'IHTlES 

Deficiencie~. 

(a) ~tf1sn1re r~f 011c or more ~f the e.rlremitie.~. 
b) ~lb.w nrl' ~f the intumediate part~, the hand being attnche1I to the 

shoulder or tht' foot tf) the hip. 
(cJ Ei111b.~ too Phort. 
id) D~fit•i1·11c!I of i/Ulividual boneli. 
e) F11~irm '!t'bo11c~ lo one cmothei'. 

1 Ob~tet. Stic .. 18H1. 
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(.f) limbs truncated. 
1. From arrest of development. 
2. From amputation and constriction by the umbilical cord or a 

membranous band. 
(g) Di1ninished numbe1· of fingers and toes. 
These cases are beyond remedy by means of treatment except in the 

instances of truncated limbs, when artificial hands or feet can be supplied at 
subsequent periods of life. 

Limbs may be grooved, Ol' indented, or otherwise injured by the pressure 
of the umbilical cord or bands of membrane, a partial result ufthe constric· 
tion which might, if continued, have produced the amputaLion referred to 
above. 

I NTR.AU'l'ERJNE FRACTURES have been observed. Dr. Richarclson 1 in his 
Fothergillian prize essay on " Dise.ases of the Fcetus,1' coJJected most of the 
known cases, amongst others that of Chaussier. There ·were 112 fractures. 
The child lived twenty-four hours. The mother had borne four children. 
Baudelocque related a case which presented 43 fractures. The mother had 
had no accident during pregnancy. Delivery had been rapid and easy. 
Some of the fractures were consolidated, some were in process of reun ion. 
Montgomery refers to several cases. One was that ofa woman eight months 
pregnnuti who fell from a window twenty-five feet on her face. The hip
joint was dislocated; the uterus was not ruptured. She was delivered the 
same night of a dead child, which had some of its bones broken. Rhe re
covered perfectly. The late Dr. Herbert Barker narrate<l 1 an interesting 
case: The subject was in her fourth labor. The first three children were 
sound. The mother showed no sign of cancerous, tubercular, or syphilitic 
taint. She 11ad several times fallen on the stairs, once with her entire 
weight on the abdomen. The father was also h·ealthy. During labor the 
child's limbs were f€lt to crepitate on the least movement. There was an 
entire absence of cranial bones. It cried, but died in ten roi uutes. The 
limbs were very deformed, preternaturally short. The long hones were all 
broken. All the bones forming the base of the skull were duly developed. 
The bones of the vault scarcely showed traces. The spinal colunrn was well 
developed. The bones were extremely fragile. The orgauic matter of the 
bones amounted to 66.66, as against 33.34 per cent. of inorganic. This cor
responds wii..h the proportions observed in rickets. 

With regard to the fractures of cranial bones, Montgomery observes: 
"Instances of injury to the cranial bones before birth have been recorded 
by Osiander, \V. J. Schmidt, Schnuhr, D'Ontrepont, and Graetzer; and 
still more recently, three well-marked cases. in which several fractures were 
found under bloody tumors, were published by Fliigel and Schelling. 
\Vhen these injuries were first observed, they were attributed to violence by 
Haller, Rosa, and others, the error of which opinion was first perceived by 
Rrederer and Baudelocque." 

Th~~e;~o~:~es1ft:·~~::ttn~~~!~~~ f~~~~~r~~~}e~~~c c~~~ia1~:~~cz~1,::~~o~~~e:~~ 
occur which cannot be accounted for by injury during or after labor i 2, 
that, although it is probable that fracture may be caused by injury sustained 
by the mother during gestation, yet they may occur without such injury; 
3, that they may occur as solitary instances in a series of healthy children 
by the same parents, or at least by the same mother. 

The dimpled 01· puckered appearance frequently found in the limbs of 
child ren has been attributed to fractures occurring in early fretal life. 

1 Brit . .:Ued. Journ., 18f>7. 
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A:icPtT.ATION OF THE Lrru:ns rs UTER0.-1\Iontgomery, Sir J, Simpson, 
and others have illustrated this subject in a manner to leave little to desire. 
Children are born occasionally with one or more limbs defective. Cases of 
survival 1 all four limbs being truncated 1 a.re .not very rare. In some of these 
cases there is the appearance of a clean cicatrized stump; in others, there 
is the appearance nf small processes suggestive of £ngers or of mdiments 
of' the parts of limbs which are wanting. Two hypotheses may be discussed. 
Either1 there was a defect of developmental force resulting in the non-forma
tion or arrested development of the missing parts; or there has been a real 
amputation . In tLe latter case, the budding processes are accounted for on 
the analogy of what happens in the crustacea, which possesses the faculty of 
reproducing a lost limb. The human embryo at an early stage resembles 
in other characters the lower animals, and it presumably does so in this. 

Amoutation undoubtedly takes place. Thus Montgomery relates a case 
from l\Ir. Watkinson, who delivered a lady of a child which had the left 
foot amputated a Jittle above the ankle; the stump was nearly healed, the 
child was alive. The amputated foot was found in the uterus nearly healed. 
This foot was much smaller than the one which grew to the other leg. In 
this and similar cases the amputation was due to gradual strangulation by 
nnmiotic bands, the result of inflammation of the amnion. The authors 
quoted figure amputations in process in this manner. Many of the more 
striking illustrations are reproduced in l\Iartin 1s "Atlas.111 

United or " Webbed" Fingers and Toes.-The opern.tion for these de
formities may be deferred until the child is six months or a year old. 

Supernumerary limbs are considered under the heading of parasitic 
fcetus. 
• Supernumerary digits should be operated upon early if there is no doubt 

Tegarding the necessity of operat ion. Care should be taken not to injure a 
joint when an additiona1 digit has a joint common with a normal digit; a 
small piece of the former must be left. In a case of double terminal phalanx 
of'tbe thumb, giving a cleft hoof-like appearance, Mr. Noble Smith united 
the two halves, producing a fairly good-looking thumb. 

A supernumel'ary hand may exist, and may be a very useful member, or 
may require removal. 

Hypertrophy of Digits or Limbs. -Treatment by pressure shou1d be 
commenced early, and if that fails, the question of amputation has Lo be 
considered. 

Dislocations. 

Congenital dislocations have been found in the rnajorit.y of the joints1 and 
probably may occur in any of them. The hip and the shoulder are the 
joints ch iefly affected. The deformities have been attributed to a variety of 
causes. There is very frequently some malformation of the ends of the 
bones forruiug the joint. 

TRJ~ATMRN'.r, if likely to be beneficial, should be commenced earl;r. 
Under this heading may be referred to tbose rnalfol'mations of the joints 

in which the ordinary movements of the joint are perverted. the leg bending 
forward instead of backwards. In these cases the patella is generally im
perfectly developed or may be absent. 

1 See ::\filrtin 's Allns of Obste!rics ttnd Gynecology. Engli.~h edition by Fancourt 
Btlrnes. 1880. 
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Deformities from Abnormal Contraction of Muscles. 

The most familiar ~xnmplcs of thi5 cla~s of cvngenital deformitifs are the 
various fimmof tfobfoot. 

w·e m<:et also witli
('/,1/Jhr111(/, 

H'ry·11ed· 
Confradion.~ nf the mw~cle.~ of the arms and forearm5 . 
( 'onlmtliun.~ o(the muBcle.'{ of the thighs and leg~. 
TJ!E.\T:'<IE'.'T • .:_:'l[uch good may be done by manipulations at the earliest 

period of lite. Su bsequeutly stretching by means of' splints, plaster ban· 
dages, or instruments, alone or with the help of teuotomy, will complete the 
cure. For full directions regarding the treatment of these cases, sec" The 
Kurgery of Deformities," by NQble Smith. 

Paralysis of Muscles.-Ynrious deformities, and especially of the limbs, 
may occur from this cause. 

DEFOR)TlT!I" .HFECTIXG AXY PART OF THE BODY. 

Congenital fibro-cystic tumors may occur in any part of the body, hut 
the purely cystic have uot been observed in the limbs. They are mo:st fre
quent in the neck, and not uncommonly surround the carotid vessels, or tbe 
trachea, or resophagus. They may occur in the mouth, and have been found 
beneath or invnh•ing the tongue. 

Duc;NO"b.-Ia the head we must distinguish these tumors from menin· 
gocele, cancer, fatty tumors, mevus, and sebaceous cysts. 

'fRK\T3IENT.-These tumors, if not involving important structures, ought 
to be removed as soon as the child is strong enough to undergo the opera
tion; for although they occasionally disappear spontaneously, they are yet 
very liable and at any time to grow rap idly and destroy life; and the older 
the child, the more dangerous the operation for their removal. If the tumor 
involves important structures, it may be left. so long as it appears d isinclined 
to increase, when an operation if practicable should be performed . 

Fatty tumors occur congenitally, although rarely. Their removal is 
usually not difficult. 

Dermoid cystic tumors, containing sebaceous matter or serous fluid, or 
both, anti hail's usually grow from the lining membrane. These tumors are 
\'er.r commonly fournl in the region of the upper and outer border of the 
orbits. They are very movable beneath the skin, but although they may 
appear superficially situated they often extend deeply. 

T1u:.A:r:.m;.1T.-lt is necessary to dis:;.ect the growth out carefully as soon 
as the child i:S ~trong enough to undergo the operation, otherwi~e they will 
increase in :;;ize both superficially and deeply, and their removal become 
mueh more difticult an<l dangerous. 

Sebaceous Tumors.-The common form of these tumors may occur con
genitally, and as they nre liable to penetrate through the tables of the skull, 
thev should be carefully removed as early a"J practicable. 

Noovus consists in an abnormal dilatation or enlargement of capillary 
bloo<lvebsels. They are found in the skin and mucous membrane, or in the 
subjacent cellular tissue in all parts of the body. 

DcAG~O:·mt-Those situated superficially are readily diagnosed; those 
beneath the skin must be distinguished from fattyanr1 {)!her tumor:=:. Nred 
swell and ns~ume n darker color when the chi\(! makes any violent expira-



THE ll<FLUEl<CE OF ])IAGll<ATIOl<. 379 

tory effort, as in crying, etc. If the merns is too deep to be dh•tiuguishe<l 
by thi~ ~ympton~, it may be punctured with a groo\•e'1 needk. .. :\.. meningo· 
cele has been m1!itakeu for a ntc\·us. and )[r. Holmei' has known a cancer of 
the lmnb flf the skull nperate<l 011 for a vascular tumor. 

'~m:.\.T'\n::s·r.-If~ituatecl over bone, pre::31:1ure may be tried. Operation b 
fle .. 1rnblc t:arly, as the 11:.cvui:i may at any time increabe rapi1lly. The fo]. 
lowing are the means one or other of wbich is usually ndoJHt'<l. 

1. Exci!-lion by the knife. 2. Ligature. 3. Caustlcs. -t. :-l(•tnn!i. 
E.rci.~ion may he employed when it is desirahle to pret"en·e the ~kin. There 

i:-; !<~m~e danger of !<;f('ondary hemorrhage. Ligature is mo!:'t U!'eful in the 
nwjor1ty of cn:;e8. Ccm.~tics are useful for small na~\·i. St'ton.'1 may be u:--e<l 
in isomc ca::.cs when exci8ion is contraindicated. 

'Ve may ad<l that the injection of strong solution of iron is \'L•ry dangerous, 
espl'cinlly in the ca!:ie of noovi of tl1e face aml neck. The solution ca1Tied to 
the henrt has caus<'d thrombosis and quid: death. Yac:dnation upon the 
mrrns is nu ummtisfactory plan of dealing with thel"C cn~f>S. 

Moles. 
Tm~ I~f'Lt:ENCE OF IMAGINATIO'N ox THE E:i.mRYO.-In all ages sp~cu

lntion, contention, nnd imagination haYe heen exerci1'tci upon this problem. 
Credulity ha~ been met by ridicule. Is there S('opc for a philo~ophical dis
cu~,.;ion aucl couclusions between these two cxtrem(·;.; of unreason? 're 
helieYe there is, but we cannot indulge in it here. 're will simply try to 
~tate the ease. 

A woman brings forth a fcctus, single or double, pre:;entin~ some deformity. 
~he or her friends then recollect that at some lime during gestation she hacl 
heen impressed by some object more or less resembling the misshaptn child. 
It has been o~jected-1, that the" impression" was an after-thought huntetl 
up iu the memory, and greatly an image built up after the birth upon sleu
d~r foundation; 2, that if there had been any u impression" it was so slight 
and transient that it could not be supposed to have had any influence; 3, 
that very marked "impre~sions" are often experienced by women during 
gestation, exciting in them the dread that the child will be affected. and yet 
the child i8 born faultless i 4, that if occasional Iv a monstrosity is born to a 
woman who had made known an "impression" "at the time it ·wns received. 
it must be regarded as a coincidence; 5, that del'ormities, similar to those 
which have been ascribed to mental impre~sions, 11rc frequently ohsel'\'ed 
where no such impre::!Sinns ha Ye been noticed; 6, that the deformilif':; cnn 
nil he traced to faults of 1lcvel1ipment which admit of interpretation accord
ing to the known laws of embryolotry; 7, that it i~ not possible to under:>tnnd 
how an cmhryo which hns followed the norrnal development down to the 
moment of the alleged impression can thence underµ:o changes of form-for 
example, an anen,_·ephalous footus is born; how C'ftn the ~i~ht of an anen · 
cephalou,.; ehilcl tleslroy the brain of a fa'tus develo1 t d to tive month:-- Y ~. 
that mcm~tro:-.ities are frequent in the lower animals, aud in hinl!-;, and in 
plant:-;; fl, that many deformities and peculiaritit·s may be trared to hei:edity, 
bpeC'ially from the father. How do we acrount for women, mnrr1C'cl to 
mutilated men without legs or arms, bringing forth we JI.formed children Y 

The following facts deserve attention . .:\!ares are known to brinK forth 
foal:-. bearing the ('haractcrs of the sire, and this not once hut eevt:ral times, 
although th(' subfll'quent fonl~ ha Ye been begotten by diflerent hor~es from 
the first. Thus Hollins ns:ol'rts that the common mule from the a~;; nnd 
hor~e is particularly npt tn htt\'e bars on its legs. According to ~Ir. Uus:;e, 
in t'l'rtain parts of the United Rtates about nine mules ~ut of ten have 
i:itriped leir~. This may be accounted for on the theory of here!lit.v. But 
there i~ the famous <'fl!'C' nf Lord :Morton's hybrid from a ch('.stnut mare and 
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a male quagga. Xot only the hybrid, hut e\·en th<' pure off..;pring ,.uh~c
c1uently produrecl from the mare by a black ~\rnbian sire were much 111t1'.e 
plainly barred aero:-~ the legs than the pure quaµ-ga. Darwin, !'n rich 111 

observation of nntural experiments, records many facts and speculation~ 
illustrative of this problem. Thi::; history of the mare :111d 11uagga is in 
harmony witli many facts known to breeders, which tend to show that the 
6r~t ~ire btamp:-; hi~ mark upon all the subsequent otfopring of u mare. Cun 
heredity explain this? Does imagination or mental impreEsiou ari~ing in 
the mare influence the result? Are we justified in concluding that the mare 
nncl other animalEI are not, like women, suhjed to" impre~<.:.ions ?" 

It may be explained on the hypothesis of Dr. Harvey, of Aberdeen, whose 
researches on cognate subjects are so full of interc:st, namely, that the blood 
of the mother r_we should rather say the intimate molecular tissue.structure) 
had been contaminated by her first pregnancy, and had ac<juirecl some of 
the peculiarities of the tir,;t fretus which it had nourishecl. The deteriora
tion in temper and spirit which is known to ensue to a mare in foal by a. 
<lol1key is stroug evidence in point. 
Tm~ INFLUENCE 01·· b1Am~ATIOX TrrRouw1 THE FATHEn.-('aprnin 

Speake relates the following story: "Having shot a pregnnnt Kudu doe, I 
directed my nath'e huntsman, a married rnan, to dis:=ect her womb and 
expose the embryo; hut he shrank with horror, fearing lest the kid ~triking 
his mind, should have an influence on his wife's future bearing, by ruetn· 
morphosing her pregnanC!' to the likeness of a fawn!" 

Can a strong prepo::;se:-sion existing in the father's mind before ancl at the 
time of fruitful intercourse intluence the form of the child? 

The children of drunkards often exhibit in their physical as well as 
mental features traces of the paternal vice. "Ebrii gignunt ebrios," says 
Plutarch . 
DrsEASE~ 01" THE N1m\·ot'~ SYSTE'.'II. Brain Disea.'-le.-Jacobi, of Xew 

York, says a frequent cause of epilepsy is premature synostosis of the cranial 
bones. The braiu tli:-;eascs attributed to syphilis will be stated when giving 
the history of' syphilis in the footus. 

En('eplwlili.i ond .Jllyelitis.-Virchow says many new-born infants said to 
die of apoplexy have in reality die<l of encephalitis and myeliti5. Tbe 
alteration con!i!ists in fatty metamorphosis of the cells of the nerve·th:sue. 
Tbe:se elements increase in size, become filled with fat.globules, and for 
some time fono large mund granular bodies in which the nucleus sonn dis
appears. These granular bodies and masses of fat-{!'lohules have th~ir ;.:eat 
particularly in the white sub:stance. Yirchow thinks this rhan_ge is the 
re.isult of inflammation. He has observed it chiefly in cases of 5J•philis an<l 
of the acute exanthems in which the mother alone has been affected. Ile 
ask8: )fa.y not this coudition have an acth·e influence upon the productiou 
of infantile paral~·sis aml icterus? 

DrsEAsE~ Of<, Till~ EYE.-The late ::\Ir. Critchett informed us that he had 
repeatedly seen cataract fully formed and invoking the entire lens during 
the firtit few week~. in which the pupil was perfectly active, the conjunctiva 
and cornea health)', and no trace of inflammation in any structure of the 
eye. Case~ in which the opacity is limited to the nucleuti of the lens are 
s ingularly illustrative of the intrauterine character of congenital cataract. 

Co~vuL~ru:s::i may take place in utero, and the fretus may die in conse
quence. The mother is conscious of violent movements of th0 child, and the 
child has shortly afterwards been dead· born. The cause may be some blood
taint communicated from the mothe r, pn.thogenetic, 01· from extraneous 
poison, ns strychnine; or the convuls ions may be from ague. 

l\Iore commonly, probably, convulsions are the result of tubercular men-
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ingiti:;, of inflammation or malformation of the nervous centres. Ilydro
cephalus is certainly an intrauterine disease, and connected with tubercle. 

BnoNCHOCELE, OR GOI'l'RE.-Cases are collected hy Simpson and F. 
Weber. 

ScLEHEMA, SKIN-BOUND IcaTJIYOSIS.-Specimens are found in various 
museums. There is one in Guy's. 

Mechanical Conditions Causing the Death of the Fretus. 

ToHSlO)I", KNOl'TI:>i'O, OR 8TRASGULA.TIO.N OF THE CORD.-Many in
stances are recorded in which death of the fCetus was apparenLly produced 
in this way. Of the sufficiency of' this condition there cannot be a doubt. 
Tying the umbilical cord so as to reude1· the vessels impermeable is equivalent 
to tying tbe pulmonary vessels or the trachea of the adult. Asphyxia. results. 
Most museums exhibit specimens of twisted and knotted cords. The embryo 
and feet us up to an ad vancecl period of gestation preserve great mobility in 
the uterus) especially where the proportion of liquor amuii is large. Severe 
exertion, the action of the abdominal muscles) as in defecation, may ch:rnge 
the position of the frotus. External pressure, as in copulation, nmy cause 
the fOOtus to rotate. But how do we explain knots? The embryo must pass 
through a loop of cord, and thus commit suicide. Sometimes it stops short of 
strangulation. Indeed, complicated knots have been found on the cord, the 
child being born alive.' It is a familiar fact that the neck of the child may at 
birth be encircled by une, two, or even three ring~ of umbilical cord. This 
may be regarded as the first stage of knotting. The fretus does not pass 
through the loop, it is caught at the neck. In these cases the child does not 
often perish in utero. The danger comes at the time of Jabor, wheu, the 
head descending, the cord is tightened. If this be cut in time the child is 
saved. The most obvious cause is the undue length of the cord, so that it 
settles in loops at the lower part of' the uterus. Dohrn 2 gives a good accouut 
of torsion aud the ensuin.g stenoses of the cord. Ruysch and D'Outrepont 
described them. Meckc!j affirmed that they are due to revolutions of the 
fretus, and that they are more frequent in male children. About 0.75 inch 
from the umbilicus is thelocusmino1is resistentire. 'Vbere twistings produce 
morbid results, Hohl thinks they take place when the head of the tOOtus rests 
upon the floor of the ovum; and that strictures rarely occur in mature 
children. Dohrn narrates a case. A woman conceived in December; in 
June she lost sensation of the child, presumably from a :fright; in the 
December following, labor set in; no hemorrhage; a fomale fC:etus of seven 
mouths wns born by breech) macerated and shrivelled . The cord was twisted 
twenty·eight times from right to left, and at its fOOtal end was a strong con· 
striction three inches long. The nayel was dragged out. The vessels were 
permeable, but much narrowed. There was no thickening and no 'Vharton's 
jelly at tbis part. 

In far the greater number of cases in which local stenoses occurred) the 
cord was fouod in the rest of its length to have numerous windings. l\leckel 
once found ninety-five turns on a cord 11 inches long. Ou the other hand, 
severaJ instances are given in which partially stenosecl cor<ls were only 
slightly wound in the rest of their course. But even here axial turnings of' 
the fcctus may be the cause. Tbe accident appears in many cases to have 
followed violent shocks. 

1 R. U.West1 I3l'it. )[ed.Journ 
S,\Hillel'1SArchiv. 

~ l\[onatsschr. i'. Geburtsk., 1861. 
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Dohrn found th<' cord twisted from right to ]eft in 11 cases, from ld't to 
right in 9. In m ..... t instances the ·fCctus perished at seven months. "'here 
the fo:tus hail beeu dead some time, the plncenta was fouud atrophied, :-omc
times with numerom; apoplexies. In some of the cases the fo:tus was henli
cephalic. 

Chiari, Braun, and Spaeth' describe atre.:;ia of the cord resulting from the 
compression of amniotic bands. 

Twins have destroyed each other by their cords getting entangled,_ or from 
one ftetus passing through a loop in the cord of' its companion. F1gure:s of 
the varietie:s of knots are given iu :\Iartio':s •·Atlas." 

The serous membranes. 
PERITO~ITJs.-Simpson has collected and ob~erved se\•erul cases. Some 

a!'e referable to the mother. Thus in some cases the mother had been exposed 
to cold, fatigue, or injury, to general ill-health; in one case the mother her
self had been twice attacked with peritonitis during gestation, suffering nt 
the same time with syphilis. In other case::;, also, the mother had venereal 
symptoms. Other cases are more epecially attributed to the jretu.s. 

~trangulation of the iutestine, closure of the urethra, and retention of urine 
have been noted. The peritonitis may prove fatal during gestation. The 
child is rarely born alive. In most cases the disease is independent of 
syphilis .. Simpson relates n. history of' twins, in which one frotus had died of 
peritonitis, the other being born alive, healthy. Peritonitis is probably in 
all cases secondary upon other morbi<l conditions. The distention of the 
abdomen may be so great as to be the cause of dystocia. 

Pleurilis ha~ been very rareiy observed . 
Rickets not unfrequently hegins in uterine life. 'Vinckler describes two 

forms-the Rachitis micromelic(l, and R . (l,nnulans. The first is characterized 
by marked shortening of' the extremities an<l thickened diaphyses; the annu
lans may pai:.s into the micromelica, and has a doubtful practical value. 
The causes ure ob,.;cure. It can hardly be a~signed eesentially to faulty 
nutrition, since, in the case of twins, one frotus has been found rickety, the 
other healthy (Klein). 

Struma has been observed. 
Syphilis is one of the best rccoguized diseases of the fcetus. Its action is 

seen on the skin, in the thymus, lungs, liver, spleen, suprarenal capsule~, 
pancreas, inte::;tines, serous membranes, ancl bones; most frequently in the 
bones and spleen. As Spiegelberg remarks, the alterations are best marked 
in fCctmses which had approached term, ]e::;s so in those which bad perished 
early. In these last the diseases had not become developed, aud maceration 
will have changed the appeai.;,ances. The skin shows numerous ecchymoses 
and subcutaneous induratiuns. Vesicular formations, as pemphigus, varicella, 
syphilitica confluens. Sometimes the blebs contain pm~, or blood-colored 
fluid. They are most frequent on the volar aspect of the hands and feet, 
fingers and toes. When confluent, the corium lies bare in large areas, noel 
sometimes the skin peels off the living child in large pieces from the hand 
and foot. This condition observed in the live child during labor may be 
taken for maceration. In some cases bleb-formations have been noticed as 
epidemic. On the mucous membtane of the mouth, nose, throat, air·passages, 
may be seen l!pots and cracks sometimes passing into suppuration, so that 
defects are caused in the palate, and the vocal cords may be partly destroyed . 

The serousmembrcrnes may, like the skin, show numerous spots, and hlood
tinged serum iu the cavities. l\IarLin described this as hydrops sangu.inolenfw~, 
and as characteristic of syphilis. But Spiegelberg says a similar condition 
may be produced by maceration. 

1 KlinikderGeburtsk.,1855. 
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" 7heu the thym,us is affected, it is enlarged, and contains small abscesses 
(Dubois). 

In tbe lw1gs and large organs of the abdomen the changes are more fre
quent and important. They appear in the form of gummata, neoplasms of 
cells, which are doomed to degeneration, as in the visceral syphilis of adu1ts; 
and it is lhese degenerations which, if they do not kill during intrauterine 
life, do so after birth. 

In the 1ungs one meets numerous knots, the size of a pea, separated from 
the surrounding parenchyma by a paler color; at first grayish-red, then, in 
later stages, yeflowish : they soften and contain cheesy pus. In more nd
rnnced cases oue finds in their place brawny cicatrices. Conditions likened 
to white hepatization or induration are also found. 

Cory thus describes the liver in syphilitic new-born childreu. The liver 
was large, weighing 195 grammes, or at least three times the weight of a .. 
healthy iOOtus. Cut into, the surface of the section was seen light yellow, 
mottled here an<l there with patches of normal color. There seemed much 
incrense of connective tissue surrounding the portal vessels, but the hepatic 
veins were normal. The whole of the gland was studded over with lightish 
gray spots. In two cases the coils of intestines were glued together by a 
thin layer of' fibrin. The spots were very numerous; they resembled little 
gurumatous growths. Spiegel berg found that in some places the nodules had 
gi\·en place to scars. 

The pancreas exhibits changes similar to those seen in the liver. There 
are interstitial hypertrophy and induration, so that the organ is enlarged and 
heavier. 

The spleen enlargement is one of the most common conditions. IL iis even 
found in the macerated fretus. 

The Buprarenal capBuleB are not often diseased. 
In the OBBeous system, changes in the cranial bones are the least frequent, 

aud even these are most rare in the inner pla.te. But, according to 'V~gner, 
chaoges in the long bones are almost constant. Disease never fails at the 
transition point of tbe bony diaphyses into the cartilages of the epipbyses. 
Tbe lower end of the femur shows the greatest change. Iu addition to the 
osteochoudritis, a change in the medulla, either diffuse or in foci, occurs. 

I ntrauterine death of the fretus offers many points of pathological aud 
clinical interest. 'Vhatever the cause, the issue is almost necessarily in 
abortion. The history given of t~e diseases of gestation, maternal and 
fretal, comprises the etiology of this ev1ut. It is in this study that we must 
seek for the rational indications for prevention. It is a matter of clinical 
obset·vation that some women habitually bring forth dead children. It is 
probable that in such cases the same conditions which led to the first death 
continued to operate. The hypothesis has been maintained that the habit oj 
aborting may be acquired independently of disease. This is not quite with
out a physiological foundation. We have observed that in cases iu which 
labor has been provoked artificially in successive gestations, the response to 
provocative measures is more and more easy in proportion to the number of 
times provocation is had recourse to, so that at last tbe labor seems to set in 
almost spontaneously at t.be wonted time. In these cases the child may be 
living. But this can lmrdly apply to the child's de:ttb. We can hardly 
imagine that the child dies in successive gestations thl'ough the influence of 
habit in the nwther. ' Ve are compelled to postulate disease either in the 
mother or in the ((ntns. 

Whenever, then, a woman brings forth a dead cbi!d-that is, one wh ich 
bad died before labor, we must search by dissection of the body, by exami
nat ion of the placenta, and of the mother and father, clinically and his-
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torically, for the probable cause, and direct our treatment accordingly. In 
caseo where syphilitic taiut is suspected, the treatment must be applied to 
the father ns well ns the mother, even before a new ge~tation is started. A 
thorough course at ... \ix-Jes-Bains is, perhaps, the mu:;t dlicicut. This not 
being available, the recognized treatment must be punctiliously pursued. 
\Vhen a gestation has begun, the mother should coutinue the treatment. 
Chlorate of potash, much extolled by Simpson, has g i,,en us happy results. 
In those cases in which two or more children have died before birth, it may 
be wise to bring on labor before the time :.lt which death had been nb:-;ened 
to take place in preceding gestations. In thi:i way the child born alive may 
be subjected to direct and more etli~ctive treatment. 

TuE ~IGN:; OP DEATH OJ·' 'l'IIE CmLD rn UTEUO.-These conshst, in the 
first place, in the negation of the signs of life, as the failure to hear the 
heart, the failure of the movements; aml, secondly, in certain signs which 
point to the arrest of .the process of development. The mother may show 
signs of disorder of d1gc3tion, shivering, a dull, p:tlli<l aspect, fatigue, a sense 
of cold an<l weight in the hypogastriurn and pelvis, as 1f sLc were carrying 
a fon:ign body; the cessation of the progres::ive development of the uterus and 
abdomen, the uterus becoming e\•en smaller, its rhythmical movt?ments per
haps no longer folt; its Sinking lower clown and gettiug softer; the appear
ance of re<lrlish watery discharge i the breasts becoming tlaccid and milk ceas
ing. The temperature of the uterus fal_ls. The characteristic deep color of 
the vagina fades when the child dies . Chould the os uteri admit of exami
nation by finger, it may be found that the fretus no longer floats in liquor 
amuii; this ruay have been discharged; and sometimes the loose cranial 
bones may be felt wabbling under the flaccid scalp, and shreds of cuticle may 
cotHe away. In {his rase the diaguosis i::; ct:rtain. The expediency of 
emptying the uterus now must be considered. The <liagnosi::; between a 
dead fcctus in utero nnd other conditions is not bcldom very difficult. 

The ('/wng~ whif·h the dead frettw 1mdergoe1:1 in utero consist chiefly io 
maceration and mummification. In the case of very early embryos com
plete disappearance may take place through fatty liquefaction, and thus give 
rise to the hypothesis of absorption . But after the fourth month, at any rate, 
this proce~s can hardly take place. The nature of the change will depend 
somewhat upon whether or no air be excluded from the uterus, and whether 
liqunr :unuii he discharged or present. 

If the liquor ;tmnii remain, the proces:; of macuutiou takes place. The 
sofo parts fall off in shred.!:). The cuticle gi\•es way tir:st i it rises in large 
blebs and is easily detached. The co~ium is swollen an<l reddish-brown from 
infiltration with ·blood-serum. The inner tis:-1ue becumes flaccid, disco~ored, 
infiltrated with hmmatiu. Blood-stained fluid collects in the serous cavities; 
the abdomen is sometimes so distended in thi::i way that it bursts. The brain 
is soon transformed into a grayish-re<l pulp. -The liver undergoes the 
greatest chan~es. The joints soften and break clown, so that the bones may 
fall apart. The placenta becomes soft, and its ve:s.sels bloodle.:55; the cord 
becomes soft and diiJcolored; it becomes thick at the fcetal end, and easily 
torn . The membnrnes re!'dst maceration for a longer time (see :Fig. 1041. 

JJlumniification takes place, especially when the fi.ctus is dry. It resembles 
the condition seen in alcoholic preparations. The subcutaneous connective 
tissue disappear.Si the skin lies immediately on the muscles; the color of the 
muscles is uniformly dark-red. In the serous cavities only traces of dark 
fluid are foun<l. The intestines are sruall nnd soft. The shape of the body 
may be preserved, but frequeutly it is flattened according to the pressure to 
which it has been subjected. 
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)[ummif1t'lltion occ·ur .. e~p<'cially in twin gestntion, affecting the fil"'tu~. 
which dies, when the umbilical cord, twisting nr knotting, causes death. 

The deacl ovum may he retained a long time in. utero. C~ually it will he 
expelle1I in ahout three weeh. Retention is not nece~~arily, perhaps rarely, 
the ocra!::'inn of 8eriou); tlanger to the mother. 

'l!;'l\lll"lr\TIO'\ OF J"I} ri·~ 

,. TheMhlil'•ll••\f<,111- /.. l'L···nt:• c. 'l·Ull111lll•. 

The Intrauterine, or Prenatal, Treatment of the F<Etus.-The initiative 
in the medical treatment of the unborn child was taken by RirJ. Y. Simpson. 
He !:!Ought to combat the syphilitic diathesis by giving the mother chlorate 
of potn .... h. Bis hypothesis was that from the large amount of oxygen con
tained in this salt the mother's blood became more highly oxygenated, and 
morbid proce::;ses were thereby counteracted. The improved oxygenated 
blood of the mother imparted a similar condition to the blood and tissues of 
the tretus. This hypothesis is difficult of rigorous prnof; but it is full of 
interest, perhaps pregnant with important applications. Clinical observa· 
tiorn~ afford at least presumptive evidence of its truth. !-<"'or example, a 
woman brings forth n succession uf' syphilitir infants, born dead, or exhibiting 
the disease soon after birth. 

2.) 
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In succeeding gestations she is treated with mercury, iodine, chlorate of 
potash, and she brings forth healthy children. Thorburn, in a most suggestive 
memoir,1 follows up this by interesting clinical observations. In syphilitic 
cases he has obtained good results from mercurial treatment. In the neurotic 
diseases he has seen good effects from bromide of potassium. We also, as 
well as others who have followed Simpson, have seen women who iu successive 
pregnancies had brought forth dead or diseased children prematurely, carry 
on to term, and at last bear healthy children. 

1 Liverpool and ;\[ancheiter Med. and Surg. Reports, lSi.5 



CllAP'rER XIV. 

lIA\"ING traced the diseases which, on the one lrnnd, seem primarily to 
affect the mother, and on the other traced those which seem primarily to 
affect the embryo, we may on this physiological basis study the diseases 
which affect the plncenta, tile intermediate organ . In this structure the two 
org-anisms, maternal and footal, meet, and exert a reciprocal influence. 

The full description of the placenta, aud of the relations between mother 
and fh•tus, given in the first chapters, renders it unnecessary to give more 
than such n brief recapitulation here as will enable us to trace the pathology 
of the placenta upon its proper anatomical and physiological foundations. 
'Ve shall for this purpo8e state concisely the results obtained by the original 
ianstigRtious of Robert Barnes and Hass.all, published in the 11 Medico· 
Chirurgical Transactions," 1851, and those of Robert Barnes in the" British 
aml Foreign .Medico·Chirurgical Review," 1854-5-6. 

The genemlly received doctrine of the anatomy of the placenta may be 
thus briefly stated. The organ is made up ofa maternal and a fictal portion. 
The maternal portion consists of the utero-
placental vessels, arteries, and veins, preserv- Fw. IO.) 
ing au unbroken continuity; these \0 essels on 
entering the place11ta push before them a thin 
i1westmcnt of decidua, a membrane derived 
from the inner wall of the uterus. On the 
other hi\u<l, the iCctnl portion consists of the 
fcetnl-placental or umbilical vessels, arteries, 
nod veins, also perfectly continuous; these, 
which branch out from the umbilical cord on 
entering the placenta, carry before them an 
iove::;tment of chorion, the external membrane 
of the ovum . In the substance of the placenta 
these two portions, maternal and fcetal, come 
into apposition. The changes effected between 
the blood circulating in the separate systems 
are wrought tl1rough the walls of the con
taiuin~ vei:;sels nnd their decidual and cho
rionic investment::;. 

Goodsir's de~cription differs in one point 
from that of Barnes and Ifa:;sall. He main
tains that the ctdls found investivg the villi n:~~::"';~1~~~; 1 L~-~1~11 co;~Z.~~~

1

~·;_0:~:~~ 
are continued from the decidua. "I saw that -;01rn.\L. (nner.nr IJ\n-;r.q 

the great system of cells was a portion of the 
decidua. all but cut off from the principal mass by the enormous development 
of the decidunl vascular network, but still connected with it by minute files of 
eel& 1.vhich fill the cavities of the placental th1·eads." It appears to us that 
decisive focts disprove the correctness of this view. 1. The structure o~ the 
membrane investing the umbilical capillaries which he describes as decidua 
is es:ientially different from that of decidua observed elsewhere. 2. The 
continuity of this mernbrnne with the decidua is not clearly demonstrated . 
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3. This membrane adheres in a very in timate manner to the underlsing 
tissues of the vessels. 4. 'Vhen it hi strippt-d otf, no intermediate membrane 
between it and the walls of the vessels is obsen·ed. .). This membrane may 
be observed in very early ova to be cMtintwus ·with the outer layer of the 
chorion. 6. Cells resembling those of the clecidua are found external to this 
layer of cells, which, we contend, are chorionic. 

'We shall assume, then, that this layer is chorionic-that is, fcetal, and 
thence that its pathological changes are of primary or secondary fretal origin. 

The following classification of diseases of the placenta is adopted for con
venience rather than as the expression of a strictly physiological method, or 
as one that will be rigorously adhered to in description. 

1. )forbid conditions originating in the placental structure. 
2. ~forbid conditions resulting from the state of the mother's blood 

brought into it, or from contact with diseased uterine structures. 
3. l\Iorbid conditions secondary to disease or defective developmental 

force in the embryo. 
The lesions tlrnt may least doubtfully be ranged under this head are

mechanical injuries, as rupture of the tissues, congestion, extravasation of 
blood (by some authors called apoplexy or aneurism), inflammation, hyda· 
tiUiforru degeneration of the chorion. Fatly Jegeneration is sometimes 
primary in the placenta, more frequently, probably, of secondary origin. 
To what extent hypertrophy or atrophy are primary is doubtful. Calcar· 
eous and osseiform deposits are most frequently connected with const itutional 
conditions of the mother, and their seat is commonly in the maternal tissues. 
"

1e may put aside the mechanical lesions, such as laceration, as scarcely 
coming within the idea of disease. The 6rst morbid condition, that which 
presents the least divergence from health, is congedion. As there are two 
distinct circulations in the placenta, so there are two distinct forms of con
gestion. The maternal placenta may be congested, the fcetal portion may 
be congested. Strictly speaking, in the great majority of instances, each of 
these forms is connected with some abnormal condition of the circulatory 
apparatus, or of the blood of the mother or of the fcetus. But either form, 
or a mixel! form in which both the maternal and fCetal placentas are coo· 
gested, may, under some circumstances, depend upon simply local causes. 
In the case of a placenta of an advanced period, it must often be difficult to 
determine whether the maternal or footal congestion predominate. In early 
ova1 in which apposition of the two portions of the placenta is incomplete, 
the vascular condition of each admits of being more easi ly distinguished. 
'Ve belie\·e it may be stated generally that maternal congestion is more fre~ 
quent in early ova, and that fc:etal congestion, or the mixed form, is more 
frequent in older ova. Fretal congestion in its simplest form may be oh· 
served in caees of delivery at the full term, in which the child is born alive, 
the cord having been tied on the placental side as well as on the fc:etal side 
of the point of division by the scissors. In such a case the vessels of the 
cord are seeu to be greatly distended, presenting the appearance of varicose 
enlargements. Tracing the vessels back, a similar appearance is seen on the 
fi'rtal surface Qf the placenta. The whole mass of the organ is firm1 rounded, 
of a dark purple, and gorged with blood. The vessels of the villi, examined 
by the microscope, are seen crammed with blood·corpuscles, and enlarged 
from distention. This state might be called mechanical hyperremia. 

The i1lustration given by Simpson marks a second and more ndvari.ced 
degree of congestion . Ile refers to the condition of the placenta in cases in 
which the child's heart has been long impacted in the pelvis. The physical 
conditions resemble those just described. Rokitansky gives a precisely 
similar descr iption. 'Ve witness the counterpart of congestion of the pla· 
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centa in the intensely livid hue and swelling of the face of the child, arising 
from stagnation of the blood from long·continued pre:ssure. These are ex
amples of fretal or chorionic congestion. If we bring to our aid the ph~'sio
lugical homology of the placenta and the air-breathing lung, we shall have 
no difficulty in understanding how the placenta may be exposed to conaes
tion, inflammation, and effusions from analogous causes to those which

0

in
cluce similar lesions in the lung. In the adult death by asphyxia is read in 
the lung; in the fcetu~, it is read in the placenta. The true fOOtal trachea is 
constituted by the utero-placental arteries, which convey to the· cavernous 
structure of the placenta the oxygenated blood of the mother. If this flow 
be intercepted, the fOOtus dies of suffocation. If blood not duly oxygenated, 
or blood impregnated with some noxious ingredient, is supplied, again, the 
1ffitus dies of asphyxia, or of poison, just as the adult would perish if made 
to inhale ca1·bonic acid. This is Ulustrated by the following obseL·vations, 
which answer to 11.ll the requirements of experiruents ad hoc. A case occurred 
in which we <leemed it necessary to bring on labor at the seventh month. 
When the labor bad made some progress the cord fell through into the 
vagina. Thus the pulse of the unborn child could be watched. 'Vheu the 
uterus was quiescent, the pulsations of the cord were 80 in the minute and 
strong. The torpid uterus was roused to action by galvanism. During 
every contraction so induced, the pulsations became first intermitting, feeble, 
then stopped. Had not the galvanic stimulus been withdrawn, the child 
must have die<l of asphyxia. Being withdrawn, blood flowed again into the 
placenta, the fo.:tal circulation was again set in motion, and the pulsations 
returned. Presently, uterine contractions came on spontaneously. Tbe 
same phenomena were observed. In another case the child was born pre
maturely, scarcely viable i the uterus contracted strongly; the cord was not 
tied . The firm contraction arrested the placental circulation. The child's 
life depended upon breathing air. It gasped feebly; the heart beat 90 iu 
the minute. The ga~p at an end, the pulse fell to 60. Respiration excited 
artificially, the pulse rose at once to 90, and dropped again to 60 as respira
tion ceased. A ncl so, for a considerab1e time, the pulse ebbed and rnse as 
respiration ceased or returned, and this even after the cord was severed. 
Now, precisely the same effect upon the heart's beat had been watched by 
t.be stethoscope before birth, the pulse falling on uterine contraction, rising 
during its relaxation. 'Ve do not know of a.ny other recorded observations 
which so conclusively prove the equivalence of aerial and placental respira
tion. It would he extremely interesting to institute observations upon the 
influence of asphyxia in the mother upon the placental circulation and 
thence upon the fOOtus. They might be made upon the lower animals. 

This form of congestion may be called fatal. In placentas approaching 
maturity, fcctal congestion is probably in most cases accompanied by mater
nal congestion, constituting a mixed form, or general placental congestion. 
fo the same manner as asphyxia in the air-breathing animal induces conges
tion of the lung, so does interruption to the flow of maternal blooJ through 
the placenta-that is, asphyxia in the blood-breathing embryo-induce con
gest1011 in the fffital vessels of the placenta. 

T11E CAUSE:-; OP BLOOD ExTRAVAS~~TION r~ '£HE PLACENTAL TISSUE.
Certain tissue alterations of the placenta, as fatty degeneration, are the most 
constant factors. Other causes are tbe causes of congestion. Thus all con
ditions that lead to rleterioration of the mother's blood-an:.:emia and hyperre
min, defective power of circulatioo, excessive vascular tension-may lead 

~:r~~~1~v~0:1f:tiiF !:}1 et~lt~:ev~~:;~~~~ wr~c~0c:~:~·~t;s~~::fa c~fat~~~0~~0~~~1 ~~ 
toxremia. The zymotics-typhus, smallpox, measles, scarlatina, acute rheu~ 
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matism, acute inflammation, especially pleuritis nud pneumonia i runny 
chronic diseases, as phthisis, scrofula, scurvy, obstructi\·e heart cli~ea~e, cir· 
rhosis of the Ji\•er, grnuular degeneration of the kidnep:;, some uterine or 
ovarian diseases; and di5eases leading to exhaustion, a& hemorrhages or 
lacta.lion. 

TrrnFORM:-:; rn wmcu BLOOD ExTRA\"ASATrON:-; ARE FOl'ND 1x TnE PLA· 
CE~TA.-The maternal source and seat of hemorrhage are most unequivocally 
manifosted in early abortion. Io young ova the entire deciclu:i is often 
found thickened to an enormous extent by infiltration with blood, part of 
which is ~till fiuid, part freshly coagulated, part condensed into firm masses 
of fibrin. ::\Iost commonly the decidual cavity, the space between the de
cidua. uterina. and the decidua reflexa, is free from blood; but the quantity 
effused into the substance of the decidua compresses the uterine and reflected 
]aminoo together, oblitera.ting the cavity. Sometimes the effusion is entirely 
limited to the deci<lua; but occasionally some escapes beyond the limits of 
this membrane, ~llld Hows into the loose tissue formed by the villi of the 
chorion. Very rarely is the membrane of the chorion or the amnion ruptured 
so that blood is found in the cavity of the amnion. When this does happen, 
it is probably owing to the violent compression exercised by the contracting 
uterus during the act of expulsion. But although rarely rupturing the 
amniotic sac, the blood effused 01· forced into the yielding titisue of the cho
rion-villi or new-forming placenta forms rounded masses that push the mem
brane of the amnion into irregular knob bed elevations, which, looked at from 
within, have, in their bluish-black color, inegular shape, some resemblance 
to varicose veins. This is the condition described by Bnuclelocque and 
Granville as "tuberrulatecl ovum," an unfortunate name, as suggesting a 
false idea of the pathological nature of the affection. Specimens of ova 
affected in this manner are to be seen in most museums. 

Hemorrhage may also take place between the uterus and the decidua, or 
between the two layers of the decidua. Sometimes the effused blood forms 
a uniform layer of considerable thickness lying between the deciclua and 
chorion, so as completely to invest the ovum. 

In ova a little more advanced, that is, when the placenta is marked nut, 
it is very rnre to find extravasation of blood in the decidua without also 
finding blood in the substance of the placenta. In this structure the blood 
is commonly seen in more or Jess rounded masses, the villi and loose pnren
cbymatous ti.:;sue being torn, and sometimes broken up, so that unless por· 
tions be submitted to microscopic examination the placental tissue might not 
be recognize(l. 

In ova of a still more advanced period, when the placenta is fully formed, 
the appearances a~i;umed by hemorrhages are different. The decidua is no 
longer so thick or n1scular as in the earlier period i the placenta itself has 
become the chief ~eat of vascular development. The almost exclush·e seat 
of blood extravasation is now the body of the placenta. 

Blood effusions into the placenta appear in three principal forms: 1. The 
extrarnsated bloorl forms fur it:-elf a wide irregular cavity in the centre of 
a cotyledon, often ('Ommunicating with smaller ca\·ities in the vicinity. That 
a cavity of this kind be formed, it is obvious that a considerable quantity of 
blood must he effused suddenly, and this cannot take place without tearing 
or breaking up the delicate tissues. The tissue surrounding the ciwity is 
stained dark and brown-red by irnbibilion. Owing to the laceration of the 
placental ti~sue and the compression caused by the effused hlood 1 it is seldom 
that we arc able to find remains of villi in the extravasation; but in the 
periphery of the ca.vity, villi altered in various ways are detected . The 
condition of' the blood will Yary according to the length of time it has 
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ebcaped. It may be fluid, semicoagulated, or quite solid. 2. The extrava
sations may assume a lobular form, and be enclosed in sharply defined 
cavities, varying in size from that of a bean to that of a walnut. The seat 
of these may be near the fcetal or the uterine surface, and may cause pro
jectionsi seen and felt under the normal tissues. 3. Scanzoni describes 
another form, in which one or more cotyledons are found, dark-colored, hard 
to the touch, the tissue more fragile, but no cavity containing blood. On 
section, however, there are seen several pear·shaped, dark-red foci, contain
ing fluid blood, surrounded by hypertrophied tissue. Scanzoni has found 
this form exclusively in cases in which a long-continued pressure upon the 
cord, as in breech-births, prolapsus of the cord, etc., has arrested the circula
tion. He infers that these extravasations arise from rupture of the fretal 
vessels. 

THE CHANCES UNDERGONE RY THE EFFUSED BLOOD.-If abortion and 
exclusion of the placenta do not follow immediately upoo hemorrhage into 
its parencbyma, the blood soon loses its fluidity and dark co1or. The mass 
first undergoes a separation into its :fibrinous and serous e1ements. The freed 
serum partly infiltrating the surrounding healthy tissue is gradually ab
sorbed; part, surrounding for a time the contracting fibrin, serves for a 
macerating medium, and helps to extract the coloring matter; the fibrin 
goes on contracting, hardening. and losing color. It is now obvious that 
througb the removal of the serum and the contraction of the fibrin, the 
fibrin, being all that remains, cannot occupy the same space as the mass 
originally effused; the placental tissue is not contractile; the surrounding 
structure does not, at least as a rule, collapse upon the diminished mass. 
There must, tberefore, result a vacant space or cavity. Now cysts, or empty 
cavities of' various sizes, sometimes as large as a walnut, are not very unfre
quently seen in placentas, anrl we be1ieve that their formation may be 
accounted for in the manner described. \Ve have found the tissues imme
diately surrounding these cysts ruore hardened than normal, and the villi 
more or less atrophied, obliterated, or absent. These cysts may properly be 
called apoplectic cysts, and are strikingly analogous in origin to the apoplectic 
cysts of the brain. The process described, resulting in the formation of 
cysts, ma.v be looked upon as one of the modes of cure of placental hemor
rhage. In one case in which we found five such cysts, accompanied by 
consolidation of other parts of the placenta, obviously from extravasated 
blood, gestation went on to the f'ult term 1 and the child was born alive, 
although very small aud feeble. These cysts, as Millet aud Bustamente 
point out, are generally found on the fcetal surface. 

In some cases the extmvasation is neither so sudden and extensive as to 
cau~e immediate abortion, nor so dependent upon one accidental transient 
condition as to earl in one simple attack, leaving a large portion of the 
placenta unaffected, and tending to a cure. The morbid conditions may be 
persistent, even progressive, and the hemorrhage will be recurrent. Some 
cases of' fatty degeneration are of this kind. In such cases we shall witness 
the appearance so faithfully depicted by Cruveilhier (see Fig. 106) . We 
shall be able to trace in the same placenta all, or the greater number of, the 
transformations that sanguineous effusions can undergo. Confined to one 
cotyledon, or extendiug into several, we shall see a foyer, composed of several 
defined strata concentrically disposed, resembling closely the successively 
deposited layers of an :rneurismal tumor. On makiog a section of a placenta 
so affected, the diseased mass will be seen embedded in the tissue proper; the 
layers of the circumference are composed of fibrin condensed and freed from 
co.1oring matter. These are evidently the result of effusion of a date long 
anterior to the expulsion of the placenta. foternal to these are layers of 
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£brin less condensed, and deprived to a less extent of the coloring matler
the l'esult of more recent effusions. The centre is occupied by blood partJy 
coagulated, and still dark-red or black-the result of effusion immediately 
preceding the expulsion of the placenta. Accompanying this condition, it is 
usual to find the tissue surrounding the seat of effusion more or less infiltrated 
with blood, partly indurated from the consolidation of this blood. 

Fm. 106. 

,\por1,£XYOFPl..\CE:STA. (Cnt;Yf,lLlflER.) 

In another form of recurrent placental hemorrhage the blood is not 
extravasated in one or two large foyers, as in the preceding case, but in 
numerous small round masses, dispersed throughout every part of the organ, 
and having healthy tissue between them. In a placenta affected in this 
manner, we may sometimes see individual foyers exhibi.tiug blood or fibrin 
in the different stages of' metamorphosis that indicate <listinct periods":of 
extravasalion i and nlso different foyers, some showing the hard, colorless 
fibrin of long stand in g, and others consisting ent irely of freshly extrava
sated blood. In such cases there is commonly some disease of the placental 
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tissues, as fa.tty degeneration, predisposing the veesels to yield under moderate 
tension. 

Still another form of placental hemorrhage especially deserYing attention 
is that occasioned by partial detachment, as in placenta p1'<.evia. Here the 
phenomena presented by extravasation of blood into the placenta may be 
observed in all their simplicity. The hemorrhage depends upon purely 
mechanical causes, and the elements of the placenta and the blood itself may 
be perfectly healthy. Here, also, we have frequently the opportunity of 
observing the different appearances assumed by different portions of blood 
poured out at different epochs. It is a familiar fact that when the placenta 
is implnnted on the lower segment of the body of the uterus, the patient is 
liable to successive hemorrhages occurring at intervals more or less distant. 
It was advanced by Gendriu, and maintained by J. Y. Simpson, that the 
occasional arrest of the hemorrhage in these cases was owing to the coagula
tion of tbe blood poured into the separated portion of the placenta. This 
coagulation undoubtedly takes place, but it is not enough to explain t.he 
whole case. How the flooding is arrested will be shown when describing 
placenta. prrevia. In these c~ses the blood is certainly maternal. 'The 
mother shows unequivocal marks of the loss of blood, whilst the child ex
hibits no such loss, unless some of the larger umbilical vessels have been 
accidentally ruptured . 

.Masses of fibrin are not uncommon in the placenta. \\'bat is their signifi
cance? These facts must be noted. They are frequently found sharply de
fined in the midst of healthy placental tissue; their most frequent seat is 
immediately uuder the fretal surface. The child is born alive at term. The 
inference is that these masses have little pathological importance. 

Another question is-,Vhat is their origin? They may be supposed to be 
the remains of blood extravasations, or simple exudation of flbriu, or of in
flammatory effusion. Against the hypothesis of blood clots are the facts 
that they are perfoctly homogeneous, and show no trace of blood-corpuscles 
or hoomatoidin, thus differiug from the apoplectic extravasations last de
scribed. Against the inflammation-hypothesis are the facts of the sharp 
limitation of the masses by healthy tissue and the absence of any symptoms 
indicative of this process. We believe the most frequeut source to be exu
dation, as fibrin, from the fcetal vessels. The blood of the fcetus is hyperi
notic; the seat is almost invariably near the footal surface in the neigl1bor
hood of the large vessels gathering to run into the cord . Qualifying this 
statement., however, we must note that a frequent seat of the deposit is 
rouOll the margin of the placenta. near the circular sinus. Of this we have 
seen remarkable examples, and we made a drawing of one case in which 
there was n thick layer of yellowish-white fibrin completely encircling the 
placenta, and which, contracting, had so raised the edge all round as to 
convert the fretal surface into a cup. This is described by "William Ilunter, 
who calls it pleuritic blood. It is concei..-able that this concentric marginal 
contraction might detach the placenta partially from the uterus, and so 
en.use hemorrhage. Or the contraction might interfere with the circulation 
iu the large umbilical vessels by compressing them. But we have not ~een 
proof of' this. Sometimes the mass is distinctly laminated, as if deposited 
at distinct times. 

In one case we thought the cause might be inflammation. The late Mr. 
Pretty brought a placeuta with the following history. The patient bad suf· 
fered ioteuse pain in the hypogastrium during gestation, depriving her of 
sleep. She went the full time, and was delivered of a living child. l-ihe 
was a delicate, feeble woman. A considerable portion of the placenta re
tained the normnl appearance externally, but, on cutting into it, numerous 
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indurated portioas were di::icovcred, some hM·ing snrn.ll r1wities. One puint, 
isolated, contained a recent c11agulum surroundl'd by inrlurated ti~sue. The 
iuduratecl part felt and cut like liver. The \•illi in tl1e indurated parts were 
much smaller th au normal, bloodle~s. some of their end!:i bl:tck und noclulated, 
their texture briltle. In this case there had probably been inflammatory 
action, leading to fihl'inous cffusiou and hepatization U), and partial degen· 
eration of the villi inrnh·ed from pressure. 

('11AX«E8 rx1n:n.(;o:-n: HY THE Frn1uxocs M.-\."'"'Es.-As in the Ctl!'C of 
1ike depo::;it~ elsewhere, these masses are prone to fatty metamorphoi.;is. 
Yiewed in the ma~s. to the naked eye they look like lump8 of fat, an<l for 
this they ha\'C been constantly mistaken. Under the microscope no pla
cental tissue is seen; nothing but fibrillre of tondt'rnsed fibrin filled with oil
grauules. The "scirrhus/1 11 tubercles," "stcatomatous tumors" of older 
authors are nothing else but deposits of fibrin such as we are now de
scribing. Denman mentions it as "adipose substance/' 'Vilde as" placenta 
obesa.'' This c.mdition has also beeu frequently spoken of as" stearoi<l" or 
0 fatty degenemtion" of the placenta, amt on this ground it has been imag
ined tba.t Robert Barnes's discovery of fatty degeneration of the placenta 
had been anticipated. The two things are totally cli:->tinct. During his re
searches on the suhjcct, many placentas with the:->e fibrinous deposib were 
brouµ:ht to him tlS examples of fatty degem:ratio11. True fa.tty degeneration, 
a;:: will be ~een presently, is the granular change of the propel' otructures of 
the placenta, not the molecular conyersion of accidental mas..;es of effused 
fibrin. 

l~FI .. \:'\DL\TJO)I". Pr..\CEXTJTii::.-A 71riori, inflammation may be predi
cated ns possible. Wherever blood and bloodves!'els are found, there, it may 
be inferred, inflammation mny arise; and the blood of both mother and 
f~tus is hyperinotic. But it is c0t1fes5edly a difficult study. The most sug
gesth·e marks of inflammation are seen in the membranes. A case recorded 
by Dance as inflammation of the fretal surface of the placenta is not, to our 
mind, free from doubt as to its nature. Ollivier's case is less equivocal. 

;:,1~~a~~~~1~t~\~~ v~,t~~~~l tlbi~k\~~~~: l fi ~'~h ~!:~~J~.pa?f1~; ~~o~n:~! 1 h~~ 0:u g~~~;l i ~~f ~ 
and slight fever when four months pregnant. She was delivered at term of 
a live child. Thickening and opacity of the membranes are not uncommon. 
"re have met with cases in which the membranes were so thirk and touJ?h 
that labor was arrested from this cause. The liquor amnii could not be dis
charged until an opening was made by puncture in the presenting pouch . 
The bands and stringi:; occasionally found in the amniotic sac, strangling the 
fretal limbs, or making adhesions between the frotus and membranes or 
placenta, strongly suggest inflammatory effu!::ions. Dubois takes this view, 
an<l says adhesions cause monstrosities. 

Inflammation wns <lescribed by Brachet (1828). Ile compared placentitis 
with pneumonia. Hennig ~ay!S the deciclual cells swell, and split into a 
network of connective ti~sue. Thus yellow or white septn force themseh•es 
between the villous mnsse~ . The villi, at first swollen, become compressed 
aa<I fatty, as well as a great part of the placenta. On the fretal surface 
effusions (lf blood and cysts form, and on the uterine surface brown-red 
knobs, which, wedge-like, with the apex downwards, penetrate between the 
villi . Later it nssumes the appearance of contracted gr::urnlar liver (hepa
tization ), and thence leads to adhesions of the membrnues or of the placenta 
to the uterus, and thus to disturbance of the placental stage of labor. The 
di~cnlored portion~. seized by inflammation, shrink, harden to a red, then 
lf'mlln-colored, knob; the exudation, for the mo~t part of strings of connec
tive ti~:;\ue, penetrates even into the substance of the uterus, so that it is 
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difficult to detach the placenta. Or the exudation falls into pus; lobular 
abscesses form in the placenta (Chiari, Braun, and Cpaeth \ whence py::emia 
of the gravid \roman or of the fOOtus may arise. The fatty and calcareous 
changes are of less importance. 

The gr~t\'id woman feels sometimes at the seat of the iuternal inflamma
tion, for several weeks, or ernn months, a dull pain or burning; if perito
nitis utel'i supervenes, a stabbing or tearing is felt on cleep inspiration and 
in certain positions. 

In the villi inflammation causes first a gelatinous exudation (molecular 
infiltration), then the villi :itrophy. The fate of the fCetus depends upon 
the extent of this change. 

There is observed a tendency to recurrence of the same placentitis and 
symptoms in successive gestations. 

CmWNJC .INFLA!IIMA'l'ION.-Hennig once saw on the membranes a croupous
like exudation; auastomosing pale threads penetrated to the filltal surface. 
A layer was formed which bound amnion and chorion intimately; the mem
branes were thickened. 

In the placenta chronic inflammation appears nuder the form of connective 
ti.5sue and thickening of the arteries. This last condition leads to hyper
plasia. The lumen of the vessels is narrowe<l or closed. The remainiog 
villous tissue is compressed, atrophied, fatty. The consequences of this dis
ease of the vessels is serious for the fretus; enlargement of the heart, causing 
euduring communication of the cavities, greater filling of the lungs and 
cyauosis1 may ensue. 

It must, however, be noted that able observers deny the occurrence of 
intlammation. Not even the semblance of abscess can be accepted as proof 
Robin says what has been taken for inflammation is nothing but a condition 
characterized by the transformations of blood-effusions in different degrees 
of progress. 'Ylrnt has been regarded as pus consists of fine molecular 
grauulntions soluble in acetic acid, with white globules and sometimes 
reel globules. If true pus is found, it comes from ibe uterine tissues and 
vessels. 

'Ve see strong presumptive evidence that there may be decidual inflam
mation. Endoruetritis undoubtedly occurs in the nou~pregnant. The con
dition known as dysmenorrhcea membranacea, depending as it does upon 
inflaIUmation, does not absolutely exclude pregnancy. The result is com~ 
monly abortiou. Possibly inflammation of the maternal element of the 
placenta may arise under the influence of smallpox or scarlatina, diseases 
which commonly attack all tbe ruucous membranes. 

FIBRI~OL'S DEPOSITs.-It is interesting to consider the A.nalogy of the 
structure of the placenta with that of the liver. In both organs there is a 
lrtrge volume of blood slowly moving. It may be surmised that impurities 
derived from the fcetus corning in contact with the maternal blood may 
cause precipitation of £.bro-albumen. The form anJ size of the deposits 
found on the fcetal surface render it probable that they are thrown into the 
maternal cavernous structure as injected size may be. Villi close around 
these deposits may be quite healthy, and sometimes atrophied villi are in
vvh,ed in the edges of the fibrinous masses. 

RcLEHOBJlll.-Bustamente describes as sclerosis au alteration appeariug 
under the form of a red fleshy lobu1a.ted smooth mass, homogeneous and 
dense, resembling the tissue (\f the thymus. The affected. part. aclh_eres 
pnrLly to the fCctnl surface of the placenta; the healthy tissue is clnven 
bnck and compressed. At the level of the mass thus affected the muc?ns 
layer covering tho maternal surface of the placenta can be detached, wb1ch 
is impossible in the normal state. 
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C.\T.<".\RI::OL'~ DEPO--IT:-..-'Not unfrequently the maternnl surface nf the 
placenta exhibits a number of whitish opaque sp~cks lyinA" ju~t beneath the 
decidual membrane. These specks ha,·e a gritty feel, and :HC\ in fact, earthy 
deposit. It i!::i U!:iually amorphous, but sometimes it presentsacicular crystal~; 
effervesces freely with hydrochloric acid, and turns yellow with nitrate of 
silver. The decidu:.t co\·ers the specks like a coat of transparent varnish, 
but in places the appearance is as if the decidual covering were rubbed off; 
the earthy specks are then naked. This is accounted for by the tearing 
away of the placenta from the uterus, some of the deridua remaining behind. 
Unusual ac.lhcsion of the placenta is one of the phenomena observed in this 
affection. That it is mainly a decidual affection i:s further seen by trac:ing 
the septa between the placental cotyledons i the sume deposits are :seen in 
the:se off~hoots from the decidua. Again, tile fretal vessels and other struc
tures show no trace of the affection; they may be quite healthy, full of blood, 
and the iCt'tus be horn aliYe, and strong. It is astonishing to obser\'e in some 
cases how extensive the deposit may be without interfering perceptibly with 
the function of the placenta or the welfare of the child. In some cn~es the 
maternal surface is plnted or ca!::ed with thick crusts of earthy or bony 
matter. 

These deposits are, in our experience, frequently as::;ociate<I with scrofula, 
tuberculosis, nn<l pour living. 'Ve <lo not know that this relation has 
attracted attention. The following case is an apt illustrn.tion: )[rs. A., 
pregnant for the fir:st time, applied to Robert Barnes, when foul' months 
gone, on account of retrovcr:sion of the womb. This was rectified. :--ihe was 
then apparently in good health. Two months later she came again, suffering 
from emaciation, night-sweats, diarrhcea, ·•purulent expectoration streaked 
with blood, hoar~encs:s,11 and lately, expectoration of 11 chalky matter, which 
she could crumble between her fingers;" vomiting was severe. When labor 
set in she was extremely reduced, but she was delivered without difficulty of 
a full-sized vigorous boy. The maternal surface of tllf~ placenta was every
where studded with minute points of calcareous matter embedded in a soft 
cartilaginous-like substance. The placenta, in other respects, was normal. 
The patient sank, exhausted by phthisis, three week!! after labor. Iu another 
case the alteration was noted in three successive labors. The woman was of 
marked scrofulous diathesis, and at each Jabor had mamnrnry ahscess, also 
a frequent complication of the scrofulous diathesis. " 'hen these calcareous 
depolSits are found in healthy subjects they may be regarded as simple 
deposits of excess of the calcareous matter called for by the fretu:s. 

The connection between calcareous deposit in the placenta and phthi:;;is is 
very sugge::;ti,·e, ancl more so if we take into acc11unt the osteophytic depu:sits 
occasionally ob. .. erved in the membraaes of the brain. That it :-:hnuld occur 
ia the lung: of the mother, and in the fcctal homologue, the placenta, is very 
remarkable. It dc:sen'es to be noted that the deposit take~ place in maternal 
:structure-that is, in the decidua. 

Another form of chn.lk·alteration is seea in thef1rtal ve.i:.i:cl.~. The ~ignifi
cauce of this is quite distinct from that of the decidunl kind just de1'cribe<l. 
Lobstein noticed this form. It has been taken to be atheroma of the 
placental ve&;els. In our experience it is more common ly found in a"socia
lion with fatty clegeneration of the fcetal villi and vessels. The ends of the 
villi become opaque; the villi and their bloo<lvessels lose their functional 
capacity; blood cea~es to circulate in them; and consequently if the affection 
extends to a considerable portion of the placenta, the fcrtus dies. In this 
respect, then, the calcareous affection of the fcetal structures differs from that 
which attacks the maternal structure1'. It is, however, possible that both 
forms may be found together. 
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( 'halk concretions are also found in the fib1·inous masses cffu~ed:in the 
placenta. 

lt ilS interesting to note that there seems a special tendency to the chalky 
dt'pofl;it or conversion in the uterus and adjacent structure~. This i:-i seen in 
phlt:bl1liths, in the calcareous investment of tbe fretus in ectopic ge!:>tation, in 
the calcification of fibroid tumors. "re must also bear in mind the special 
want of calcareous matter to build up the f~tal skeleton. 

CEni:M.\ 1 OR 1rnoPsY OP TnE PLACE:XTA, is not uncommon. Occasionally 
we ~ee a placenta greatly exceeding the normal bulk, friable, paler than 
rnutmd, anrl full of water. If suspended, a large quantity of thin serous 
fluid will ooze away, and the residual placental ti~sue may be found some
what greatC'r in bulk and weight than the normal placenta of correisponding 
ngt>. The conditions which we have observed in connection with dropsy 
are: (1) dyscrasia, hydr:cmia of the mother; (2) sometimes the mother has 
ana:-:arcn or ascites; these two conditions may arise from heart, liver, or 
kidntiy disettse in the mother; th us we have found nlhuminuria to coexist; 
(~J dropsy and peritonitis of the footus. 

Drop:-;y of the placenta almost necessarily entails hypertrophy of the pla
ct:ntal villi. When watery blood, deficient in nutritive and oxygenaLing 
power, is brought to the placenta from the mother, an attempt i::; made to 
compensate for the JosFi in concentration of power by calling into requisition 
a larger quantity of the inferior or dilutt>d blood. 'l'he fretal villi and 
ve~~els grow-that is, undergo hypertrophy-in order to carry the increased 
volume. Rome degree of fatty degeneration is commonly observed . 

The is:-<ue i:s commonly death of the fcetus or premature labor. Abortion 
may be provoked in two ways: (1) the expansion of the placental tissue may 
noL keep pace with the wants of the fretus, so that it is killed at six, se\·en, 
or eight months, am! so labor comes on prematurely; (2) the bulk of the 
plal'enta may become so great and increase so rapidly a::; to excee<l the 
nccnrnmodating caparity of the uterus, and so labor is excited. In such case 
the fh.>tus may be born alive. 

HYl'EH.TlWPIIY A~D ATROPHY are more especially affections of the fi:.eta l 

ri;~~~~:~~ph;t s~:i~~r;e~;~~s ~~c~~~~~r~~~a~;;g:r~~0:1~\'t1:~~ n~~~:?~~~~: 
turl's. Hyperplasia implies the addition of new matter outside or in the 
sub.-;tnnce of the proper tissues. It may, however, be said that hyperplasia 
geuemlly involves more or less hypertrophy. The placenta must keep pace 
in bulk and efficiency with the development of the fretus. Generally speak
ing there is a relation in size between the f('('tus and the placenta. Gassner 
demou:-;trated this by weighing. If the maternal blood i.s rich, a smaller 
placenta may :5uffice; if, on the other hand, the maternal blood be poor and 
watery, more placental tis . ..;ue is required. In this condition we find one 
cau:-.e of hypertrophy. 

The anatomical condition consists in an enormous multiplication of the 
rapillary f\1.'tal \"esse1s. These vessels and the chorion nrny, to the micro
scope, re\·eal little alteration of structure. 

It appears to us that Ercolani has confounded true hypertrophy with 
hyperplasia noel fibrosis. 

Atrophy, like hypertrophy, i~ generally a secondary di:sease. Tlle example 
de~cribe<l and figured by Cruveilhier as atrophy of the placenta, we believe 
to be an example of fatty metamorphosis occuniog after the death of the 
fmtus. Atrophy may be produced as the resu lt of pressure upon the feet.al 
vessels by effusions into the substance of the placenta; or it may result from 
failing innate powers of the footus. An atrophied placenta is small, pale. 
Some villi may be found comparatively sound, and carrying red blood i but 
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even in this case the villi will be paler than the healthy placenta. Points 
on the n;rnterual -:urfoce1 generally in the middle of the cotyledons, '.'ihO\\ 
recent vascular connection with the uterus-that i8, the mntcrual C'IE!rncnt of 
the placenta retains some degree of vitality. 

PH;:o.rnNT.\TION.-Ercolaui figure:-< a fine example of mela1108is in the cells 
of the serotiua. Hennig states that pigment is found in the Yi Iii and I heir 
stalks after chronic stases, as from beart·di=-ea::;e and blood-disease of the 
footus. 

Tu:mrns have been described by Danyau and others. Ile is probably 
right in regarding them as due to :muguineous effusions. A remarkable 
example in St. George's l\Iuseum (xvii i-Sa), which we have examined, is of 
this nature. 

It may be stated provi::;ionally as a general proposition, that mo!:;t of the 
morbid alterations observed in the placenta have their or igin iu exudations 
01· extrnvasntions of blood or of the elements of' blood. 

SYfiHLrTrc PL.\CENT.L-Virchow describes an aborted ovum of from two 
to.three momhs, which had come from a woman who became affected with 
syphilis after marriage. The chief change was in the maternal part. The 
decidua was formed on an endomefritis papulosa el tuberosa . He considers it 
probable that the tubercles were condylomata, having observed similar con
ditions of the mucous membrane of the uterus of syphilitic patients. Dohrn 
describes and figureo1 a case illustrating Virchow's views. Ercolani, how
ever, says that researches on syphilitic lesions show that a form of disease 
regarded as analogous to the broad condylomata or the mucous papuhe of 
Virchow occurs also ln placentas whence the venereal element is excluded, 
and is nothing more than an angioma. This view is adopted by Hennig. 
'\Ve think, however, the presumption in favor of a special decidual affection 
clue to syphilis is very st rong. The uterine mucous membrane can hardly 
escape the fate of mucous membranes elsewhere. Upon this point Lebert 
should be consulted. 

FA'l'TY DEGENEHA'flON OJ<' THE PL.\CEN'l'A.-This affection and its im
portance as a cause of death of the embryo, hemorrhage, and abortion was 
first described by Robert Barnes.2 Under the title, "A New Disease of the 
Placenta," the publication of this discovery had been partially anticipated 
by Kiliaa.3 Soon afterwards other observers, especially Robin, made further 
investigations. It is the same disease that attacks the heart, vessels of the 
brain, liver, kidney, and muscles of the adult. In proportion as it advances 
it unfits the structures attacked for the performance of their functions; and 
hence, in proportion to the importance of these functions, the life of the sub· 
ject is imperilled. It attacks both the maternal and fretal clements of the 
placenta; it cannot be always shown which was the first to suffer, but it is 
almost certain that the other will soon fall under the like degeneration. 

It is desirable at the outset to distinguish between fatty degeneration, an 
affection beginning in living tissues, and fatty metamorphosis, a change 
which takes place in dead tissues. 

FATTY 1\rh'TA)[QRPHOSIS.-,Vhen a placenta is retained in 1dero after the 
death of the embryo, it is liable to undergo fatty conversion, a change 
analogous to the adipocerous. It is marked by the general or universal 
character of the change, every part of the decidual and chorionic structures 
being nearly equally affected. No blood is found in the chorionic vessels; 
the proper chorionic investment of the vessels is lost in granular fat i it easily 
separates from the vessels, and the vessels themselves hardly show traces of 

1 )fon. f. Gebmtsk., 18fi8. 
s Ncuc Zcilshr. f. Geburtsk., 1850. 

i .:\It'd.-C.:hir. 'l'r:rns. 1 Feb. lft)J. 
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their proper structure. To lhe naked eye the placenta is smaller than nor
mal; it i:-; pale, of a more or less falty appearance, very friable instead of 
lacerable, like the normal placenta. Oo the maternal surface it may still 
~how remains of recent vascular connection with the uterus. Generally in 
the Cl!ntre of the cotyledons will be seen a blood-point or clot, the mark of 
a ve:-~el torn on scparntion from the uterus. 

Tntejatty degeneration difiCrs widely from the above descriptiou. In the 
fir,.l place iL is generally partial, invading one or more cotyledont:1 or part of 
them, forming in many cases diseased masses embedded in comparati\·ely 
healthy ti!'gue, thus giving e\·idence that it originate<l during the life of the 
fiPtU!'. In some cases we find, indeed, a living frctus with a placenta in part 
affected; in others we fin<l the disease more advanced and the fa'tus dead, 
but with some healthy placenta, the vessels still containing blood. To the 
nake<l eye the fatty placenta may exhibit masses of yellowish pale color, 
more solid than the spongy, healthy tissues surrounding them, ~rnd ea!;ily 
friable. CTnder the micruscope we distinguish the precise ti,:sues affected . 

.FJG. 10i 

The maternal element or decidua presents the characters <lrawn in Fig. 
107. The decidunl cells are studded over with minute spherules of oil, some 
are also 011 the surface, some on the coats of the vessels and in the cavities 
of the cells. In some cases there is also evidence of fibrosis of this mem
brane. 

The fcl'tal portiou 1 consisting of subdivisions of the umbilical vessels, and 
their chorionic investment, pl'esents the following features. On placing a 
small portion in water, the first thing that strikes the eye is that the tuft~ of 
villi do not expand or float out as does healthy placenta1 and on teasing 
with needles the extreme brittleness of the structure is apparent. Viewed 
with a hnlf-ioch object·glnss, the villi are seen much broken up, oj)aque, 
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darker thnn usual, especia1ly near their termination~, which reflect n yel
lowi!Sh color. :\Iagnitied 420 diam., the villi are seen thickly studded with 
minute spherules of oil (see Fig. 108 1; the chorion is much alter~d, thic~-

:;h~;l~~~ ~~c~fti :;: ~~:1\~i~:~1,"~~1r!:e0fnt~~ev~r:::~o~~:~n~!s?n1 ~~1~ t~~.~\Jsn:t~1~~ 
bloodns~els, and many in the intervals or spaces between them; the cavities 
of the n::;:sels are mostly free from fatty deposition i lastly, the ve&sels are 
<le~titute of blood. 8Jme lobes which present to the naked eye a normal 

Fw. !OS 

\'11.u 1-; r.nn l>l:(lr.\t:H\'ri"'.'. (l!nm:n1 ll.\U:\t'-.1 

·I in\·t,.frtl withd1tJrion. u. Yc.--l•d•11U•il•<lufdi,,riu11, \oiilof !oluo<l 

appearance, yet show clear evidence of the same de:structive change in pro
gress i considerable fatty change is visible, and the nuclear structure of the 
wall!:i of the bloodve::isels and of the chorion is to some extent invaded. In 
these portions the distribution of the oil-molecules coincides with the course 
of the blood in the vessels. This observation shows that the condition of the 
blood itself is intimately connected with the origin of the deposit. 

What are the cousequences of fatty degeneration of the placenta? 1. It 
leads to abortiori. If the change begins in the chorion or fcetal ves:sels, these 
structures become unfitted for their functions i circulation of blood and 
osmosis cease. If only a small portion of the fcctnl villi be affected, the re
mainder of the placenta may suffice for the nutrition of the fcctus, which 
may be born alive. If the affection be at all extensive, the frotus will perish. 
'Yhen the fcetus perishes, the utero-placental circu lation quickly flags and 
ceases. The next step is gradual atrophy of the placenta, of the utero-pla
cental vessels, and decidua. These last retain for a time an impaired con· 
nectioh with the uterus. The fc:etal portion hns perished with the embryo; 
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th~ maternal portion, as a uterine structure, lingers on. This is especially 
the case in early abortion, where the cause appears to have had its origin in 
lhe embryo. The developmental attraction ceasing, the uterus itself is 
pa:;sing into retrogressive atrophy. Contracting upon itself, its capacity 
diminishes, and so soon as its walls press upon the contained ovum, the 
~liastaltic function is ext:ited1 and activ~ cont.ractions-labor pains-setting 
w, complete the rletachment and expulsion of the ovum. 

There is an interesting illustration of this theory in that case of twin
pregnancy in which one embryo perishe~ at an early period of gestation 
whilst the other live~ on. The dead ovum 1s not cast oft; because the develop
ment of the uterus 1s kept up by the stimulus of the living embryo. The 
placenta of the dead fretus ru~s into fatty metamorphosis, maintaining only 
a very slight vascular connect10n with the uterus. 

If, on the other ha.ad, the fatty degeneration begin in the decidua, as it is 
likely to do wben the mother is diseased, the fmtal circulation soon suffers. 
Th~ altered Lissue of the decidlla is unfitted for Osmosis, the blood brought 
to 1t is poor, and so the circulation of the embryo suffers secondarily. In 
this case, which, it may be presumed, is seen in sn1hilized women 1 abortion 
occurs at au earlier period than is generally the case when the cause. is 
embryonic. 

2. The Relcttior~ to Hemorrhage.-In many cases the affection proceeds with 
unequal rapidity in different portions of the placenta. The affected portions 
diHer from normal placenta in consistency; they are no longer spongy and 
yielding, but more or less solid, and the vascular connections with the uterus 
have become partially weakened. Reece, under the peristaltic movements 
of the uterus, the diseased p.:>rtions of the placenta failing to keep in uniform 
r~la.tion, the wenkeued vascular connections break, and, the severance extend
ing to the healthier vessels, hemorrhage follows, and commonly abortion 
results. 

In some cases, however, where tbe affection is more general, the circulation 
may be so far arrested before the placenta is cast Lhat, when expulsion occurs, 
there may be very little hemorrhage. The placenta then falls like an etio
lated leaf from a tree. 

Fatty degeneration of the placenta may explain some caHes of hemorrhage 
during gestation which are attributed to placenta prrevia. 

"It has long been discussed," says Ercolani," wlietber the alterations of 
the placenta were the effect or the cause of the death and destruction of the 
ernbryo. ::\lost moderns concur in holding that these alterations are the 
cause of the death of the fcetus, but some seek to honor the dictum of 
Aristotle that the death of the fcetus is the cause of the alterations in its 
involucra and placenta." In some cases undoubtedly, clinical observation 
does not avail to determine if the disease bad begun in the i'rotus or in the 
placenta. On the other hand, numerous cases establish the fact that most 
of the diseases described may arise and make some progress during the iife 
of the fOOtus. This fact it is that invests the study with so much interest, 
physiological and pathological. 

The consensus of opinion in favor of Robert Barnes's proposition, much 
contested at the time of its enunciation, that fatty degeneration is a cause of 
hemorrhage and apoplexy, seems conclusive. Bailly does not admit that 
apoplexy occurs in healthy tissue. Robin says apoplexy is the necessary 
consequence of fatty degeneration. His view is adopted by Charpentier. 
Ercolani distinctly recognizes it. He says the pathological cause of hemor
rhages which had hitherto escaped observation is the fatty degeneration of 
the cells of the serotina. This1 he says explains the frequeucy of abortion 

:2/i 
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by hemorrhage in the early months. Ercolani points out that Hobert Barat• .. 
was the first to describe this change.1 

The etiolo!Jy of fatly degeneration. One hypothesis, advocate<! by Druitt; 
is that the procees i:-; a normal one preparatory to the detachment of the 
placenta at labor. This may be called a physiological heresy. If, as we 
ha\'€ seen, the constant effect of' the change were to destroy the functional 
capacity of' the ti!:!sues affected, the fcetus could not live. And in propor~ 
tiou as the term of gestation advances, the f<X'tus, growing at an accelerated 
rate, requires more and more blood and more placenta. The facts are, a& 
stated in Robert Barues's fir::;t ".1\lemoir/' that a slight degree of granular 
change 1s seen in C\'ery placenta, but in no such degree as can by any stretch 
of theory be considered favorable to detachment. 

The part in which the normal fatty change is most common is round the 
margin of the placenta. The atrophy of the superfluous Yilli 011 that part 
of the chorion not wnute<l for placenta is eft€:cte<l by fatty degeneration. 

The separation of the placenta i~ an abrupt violent mechanical proces~. 
"'e believe that the fatty villi around the margin of the placenta observed 

by Druitt are chiefly degeneration of those villi which could not contract 
prnper relation with the decidua, and therefore become atrophied like those 
villi which grow at a distance from the placenta. 

TuE INFL;UDIATOHY IIYPOTHESJS.-This is probably true of a certain 
number of cnses, but it has not been clearly proved . l~rcolani maintains 
that it is nothing but a hyperplasia of the cellular elemeut of the parenchyma 
of the villi, which may be simple or complicated with fibroma of the glandu
lar organ (serotina). That hyperpJasia enters as an important factor in 
many cases we have no doubt. But the change demonstrably affects the 
frotal vessels as well as their chorionic investment, and in some cases begins 
in the coats of these vessels. 

A frequent cause is: (1) Original .:lefectiYe vital force of the embryo; 
(2J another is defective nutritive value of the mother's blood i r:3J a third 
cause mn.y be a compound of faults of the blood and t issues of mother and 
child. 

Cystic degeneration of the chorion; myxoma (Virchow). 
llYDA'J' IDIFOHM DEGRXER.\TION OF THE PLL\CEN'J'A. Vesicular mole 

(Blasenmole, 7-'raube1u11.ole, Germ.: i·(Tari!:, -11.for, a watery vesicle, Galen\. 
This, of all the diiseases to which the placenta is liable, is most obviomdy 
chorionic. It is not a very frequent disease, but there is no other disease the 
general appearance of which is so familiar. Specimens are found in most 
museums. When advanced there is no O\'erlooking it. In its incipient 
stages1 in some cases of Yery early abortiou, we have, however, known it to 
escape detection, until the chorion was examined with a lens or a low power 

1 "Ad (1g;ni modo credo che Barnes (1853) e Robin (18.)4) ro~~ero i primi n fsre 
spccmlc pnroh1. di quc~ta le!;ionc pntologica, ehe indicnrono, come ho detlo, coi nomi di 

fs1 t~~~~!~:1~\·} ~~~~i~~~i i~:L~ to~C'~~7.~~~;;~,~.e f~~~i{~1~;0)f 1~~!~ ;J~c~~~i~·l·; 1• '£:!:1:!:~~~!~~~! 
J~:1~:~:~i·~~ ~~;,n<~u~~\1~~8IH~~~~!~~a~;. ~~~i ti'. ::~s \~~=II f~:~o;~:~~ J~~;j~~.~c,~ri ';r;:~~~~'.~r d~~~ 
cussed the tu1turc of this nffoction, on which more lii;ht hns !';ince been thrown by I>r. 
Ilnl'nei:,,'s pt1pcrs in the 34th 11.nd 3titb vols . rof the }ledico-Vhirur. Trnn~nctions." The 

~~c~::~, ~~1~~tt 1;~ 1;~~~~~~~~~~~fu~~c~~\~~~~~i~!:e~18i;6~ ~~1~ a~~~t: ~~:~1 it~~n~ ,~~~1~~~,? fo~f ~~~=~ 
t.he reseurch('s of Burnes, his )!cm..:iir being read uL the llledico-Chirnr~icnl t4ociet)· in 
1803. D1'. ::\ ladden huscurdinlly admitted to us thnt he had fallen into error. BuL 
the Dictionury co11ti11ucsto be i<isucd without correction i hence the cull for this \'indi· 
cation. 

2 1\Iccl.·Chir. Tmn~., 185~. 
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of the microscope. The names "vesicular mole 11 and "Blasenrnole" describe 
sufficiently the appearance presented to the naked eye. This is represented 
in Fig. 109. A study of this figure will dispose of one error frequently 
associated-namely, that the hydatidiform mole is constructed ou the pattern 
of a bunch of grapes. The difference is this: the grape· bunch consists of a 
central stalk giving off rami and twigs, each of which bears a simple berry; 
the mole consists of a membrane or bladder for basis, the chorion, from the 
surface of which a new generation of cysts is formed, each one of which has 
the property of developing one or more daughter·cysts. Berry grows out of 

Fw.100 
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b, b. Truuks nud brnoclle~or villi 1Iyd11.tiginuus vesicles. 11, d. Branches of vesicles. 

berry, and the stalks do not unite beITies with principal stems, but berries 
with berries, and lastly with a central mother-cyst. The nearest similitude 
is found in the growth of the cactus or prickly-pearl in which plants, from 
ench leaf' or stalk, new stalks bud out, which in their turn give off other 
stalks. It is a process of germination or continuous budding. The German 
name 11 TraubenmoJei' should therefore be discarded. 

We may here dispose of another en:or sugg~sted by the name." hydatid 
mole/' sometimes used. It was at one time considered that the vesicles were 



40-! DISEASh:S OF TUB PLACENTA 

true hydatids; and it is related that Percy ( 1811), believing in this, chival
rously defended the chastity of two women who were delivered of hy<lati<i 
moles. He saw in the vesicles signs of life. No one ~iuce his time has 
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witnessed this, so that his cases remain in their isoln.tiou appealing to 
credulity. 

It is nevertheless true that real hydatids may make their way into and 
through the uterine wall. No tissue in the body is absolutely secure against 
their attack. Brnxton Hicks and Hewitt relate examples. 

F10. lll 

lhlllll'.;Oi \il!Q"llt nr !"UORI0'.;-\"111.1. 

u. Chllrio11-i11\·1·dtnw11t or \·iHu~. 11' Yillu~ <'IH•rillu J>Ct!lcd on b. lh11.ld ini:; of \'illu~. 

To form a clear conception of the origin and nature of this disease, we 
must return to the structure and development of the young chorion-villi. 
These grow or increase by bud-like processes (see Fig. 111)-pyriform, 
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clavate, or fusiform 1 the narrow part connecting them like a stalk with the 
encl or side of the villus; or sometimes the exlremity of a villus appears 
enlarged, and divided into a number of lobes. nu contraction of a part re
sembling a stalk; sometimes the processes havlj. a vesicular appearance, and 
still there is no disease. In perhaps the earliest ovum (lent us by Dr. 
Rbarpey) which we have had au opportunhy of' examining-probably not 
four weeks old-the termination of every villus exhibited a simple or com
pour.d lobular appearance, or distinct projection; and some villi hnd pro
cesses from their sides. At a later stage of' growth, instead of the clavate 
or fusiform processes, there are seen cylinders of greater or less length, but 
still bearing a resemblance to the primitive shape in the dilated extremities. 
These are young villi . Often upon these, again, secondary processes, or 
buds, miiy be observed. Inasmuch as the rapid growth of the· fcetus towards 
the term of gestntion is ever ca1liug for increased expansion of p1acenta, 
fresh villi are constantly forming. These buds are accordingly seen on the 
villi of placentns approaching maturity; but they are far less frequent than 
in early ova. 

Now it appears that under the influences of a perverted developmental 
force, these buds, instead of growing into villi, carrying bloodvessels, may 
dilate into true vesicles or hydatidiform cysts. Such a perverted growth 
necessarily involves the destruction of the placenta as a respiratory organ, 
and the consequent death of the embryo. Having examined a great number 
of ova of different epochs, we have become familiar with various appearances 
which can neither be referrP.d to healthy villi nor to hydatidiform degenera
tion. 'Ve ha\·e noted bodies attached to villi which, although evidently of 
the same origin as the ordinary budding villi, were yet so different in some 
of their characters as clearly to have failed as villi, and which, nevertheless, 
were not recognized as hydatidiform cysts. \Ve are disposed to regard these 
as marking au iutermediate stage or transition into cystic degeneration.1 

The more advanced stage is thus described by Paget: 11 Certain of the 
proper villi of' the chorion deviating from their cell-form, and increasing 
disproportiouately in size, form cysts which remain connected by the gradu
ally elongated and hypertrophied tissue of the villi. On the outer surface 
of the new-formed cysts, each of' which would, as it were, repeat the chorion 
and surpass its powers, a new vegetation of villi sprouts out of the same 
structure as the proper villi of the chorion. In this begins again a similar 
development of cysts, and so on ad infinit'l.im. _Each cyst, as it enlarges, 
seems to lead to the wasting. of the cells around it; and then ruoviog away 
from the villus in which it was formed, it draws out the base of the villus, 
which strengthens itself, and forms the pedicle on which the cyst remains 
suspended." The disease presents a curious example of' a structure endowed 
with independent formative force continuing to grow-a pure parasite-for 
itself alone, having ousted the original parasite, the embryo. 

The cy&tic degeneration geuera1ly attacks all the chorion-villi, including 
those not destined to form placenta. 1\Iichael describes a case in which a 
patch of cystic chorion-villi 2 grew at a distance from placenta, which itself 
was healthy. 

In many cases the dise:1secl villi send processes far into the wall of the 
uterus, the cystic growth extending along the maternal tissues. This might 
be expected since the normal villi shoot into these sinuses (see Fig. 112). 
The differeuce is, that along with the cysts there penetnites neoplastic maL
ter, and the growth is more active, leadjng in some cases to strong, even 



406 DISEASES OF THE PLACEN'l'A. 

insepaPable union. R. Cory gives a most interesting example, in which cystic 
villi penetrated deeply not alone into the interior wall, but also into a poly
poid fibroma. projecting into the cavity of the uterus. The patient died of 
hemorrhage. A similar ca e 1 is recorded by R. Barnes; a fibroid tumor 
also coexisted. This patient also died. 

Two conditions are constantly found in connection with this cystic degene
ration: hypertrophy of the decidua as well as of the chorionic tissue, and 
fatty degeneration. Ercolani says there is a remarkable neoplasm of the 
epithelium of the chorion-villi. Wedl and Robin described the affection as 
a dropsy of the villi 1 but this view Ercolani denies. Ile also denies Vir. 
chow's theory adopted by Hennig, that it consists in a myxoma of the villi. 
It must, however, be admitted, that tis.sue in all respects resembling myxorna 
is constantly found in the mucous tissue between the central vessel and the 

FIG. 112. 
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epithelium of the villus. Virchow and If. MUiier attribute the origin of the 
hydatidiform change in the villi to this morbid thickening of the decidua, 
thus assigning a maternal cause. 

The causes of hydatidiform degeneration are obscure. It occurs in young 
and apparently healthy women. \Ve have known several instances of women 
bearing one or more healthy children at term, .then a hydatid mole, to be 
followed by healthy pregnancies, and this to the same husband i and we 
have in some instances been able to exclude with reasonable certainty all 
suspicion of syphilis on either side. Nor could we, in many cases, detect 
evidence of other diathesis. l::ltill it may well be that syphilis, hy affecting 
the decidua, may now and then be a predisposing factor. In several cases 
there has been a complication with Bright's disease or albuminuria. Dr. 
'Voodman narrated cnses,2 and some we ourselves observed, in which it 
seemed clear that the kidney disease existed before the gestation began . 
Looking at the coincidence of three forms of dropsy-anasarca in the mother, 
cystic dropsy of the placenta, and dropsy of the fretus-it seems probable 
that there existed a causative relation. On the other hand, in many cases 
no a]buminuria has been detected; and in some cases it is certain that 
albuminuria arises under the influence of the mole·pregnancy, as it does in 
normal pregnancy. 

Dr. Hugh Thomas relates 5 a case in which a hydatidiform mnss, weighing 

1 OhsLctr. Tnrns., vol. \.X ~ OUst. Trun;;. 3 Bril. lfod .. Journ. 1 l~A;t 
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:; lb:-., wo:s removed from the uterus. Complicating jaundice <li,.appeared 
when tbe uteru:-; was emptied. 

Two theorie:-; in thi:s connection have to be discui:-.,.ed, on n.ccount of their 
clinicnl and medico· legal relations. The one is, that the cystic change starts 
frl)ru the death of the embryo; the other is, that the cbange may start in a 
portion of the placenta. left adherent to the uterus after an ordinary labor. 
The:-;e two theories have, to some extent, a common basis. Both postulate 
that the change is in<lepen<lent of the embryo. If we arri"·e at a definite 
opinion upon the validity of either of these theories, we shall have gone far 
to !:lolve both. Let us first examine the evidence in support of the theory 
that the disease follow:; upon the death of the embryo. The theory is sup
ported by )Iikschik and Graily Hewitt. 

Presumptive evidence in favor is drawn from the general rule that where 
hydatidiform degeneration is extensive, no embryo can be found. But it 
must not be assumed that this is universal. There is a specim en in 
.~t. Thomas'::i Museum showing a four months' embryo with hydati<liforru 
placenta; the amnion is apparently healthy. 

1n opposition to this argument, moreover, there are well-authenticated 
cases of living children having been born in association with vesicular dis
ease of the placenta. Thus Perfect relates that he was called to a case with 
excessive discharge of waters, and lingering labor. The child large, live<l. 
The mother got up in ten days. The placenta, he says, had a particularity 
"which I ne,·er before or since remember to have observed, for part of its 
external su rface was vascular and divided into small lobes, and the other 
part of a jelly-like substance spread with vesicles filled with water." The 
woman informed Perfect that from the second month of her being with child 
to the time of her labor she had frequently discharges of ,,·ater coming away 
in,·oluntarilv. 

Vi Iler;::; 1 rC!ates that a woman first passed hydatids, then a f(cLus 10 inches 
long and of more than five months' development. Its heart-beat was faintly 
heard shortly before delivery. The umbilical cord ended in a few loose 
threacl8, which sank in the 111idst of a mass of hydatids. A flap of mem
brnne adhered so tightly to the uterus that he had to leave it behind. The 
woman died of metritis. 

E. ~fartio, of Berlin/ relates three cases. Iu ca~e 1, 11bortion occurred at 
the end of the third month i an embryo was founll answering to this date; 
the chorion-villi were affected with hydatidiform degeneration. In case 2 
lnbor set in at the eighth month with hemorrhage; the child was living; 
many part:s of the olacenta showed large vesicles filled with clear fluid on 
the outer surface, with spaces of healthy placenta. Ctse 3 was similar. 
Bleeding preceded labor at the end of the eighth month; child dead-born ; 
vesicle:; of nuiou~ sizes were found in the placenta. 

Krieger telb an instructi\·e history in point.· A woman was delivered 
prematurely of a child, which died immediately. The placenta. was in 
hydati<liform degeneration, excepting a piece the size of a dollar. The 
fo•tus was dropsical, its kidneys very large; the mother was also redematou.; 
towards the end of gestation, urine not albuminous. In her next pregnancy 
she bore ll diil<l also premature and dropsical; a large portion of the placenta 
was hydntidiform, but the greater half normal; the child quickly died i tbe 
mother \\ ns redematous. In her third pregnancy she was agaiu (('dematous i 
lnhor was induced i the child, boru also quickly, died drop.·dcal; there were 
~ome bladders ou the border of tbe placenta, thereat was healthy. 

1 Schmidt'li .JnhrL., llnu<l 3\J 2 )fonntsschr. f. <lcburbk. 1 Bund .xxix:. 
lfonut~~C'hr. f. Gt>burl!>k., lRH,I 
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The cognate theory that ordinary placenta. l~ft in ulcro may unfiergu cy~tic 
<legeueratiou is more difficult to disprove; and, it may be added, uot le~~ 
difficult to prove. How do we know, for example, that the cystic di::;ea~e 
ohsernd in a given placenta began after the denth of the embryo~ It is 
con\•enient to stnte a case as it is presented in practice. A woman is 
delivered of a child at term. After the lapse of three months or more a 
vesicular mole is di::;charge<l. There is evidence more or lel:.'s satisfactory 
that the whole of the after-birth did not come away at the labor; and it is 
inferred that the portion then left underwent the cystic clrnnp;e. Perhaps 
the husband was ah~ent; the question of chastity arises. ls lhe theory of 
cystic conversion of retaiued placenta to be adopted, or must we conclude 
that the mole is the product of a new conception? Rlly:.-ch, Burn8, Rams
botham, and ".Murphy affirmed the occasional occurrence nf this po.itf·prulwn 
convrrsion. l\Iorgagni, most sagacious of pathologists, cnncluckd that 
wherever the change is observed it began before the expulsion of the child. 
Our own observations lead us to adopt .Jforgagni's opinion. 

1. The ca::-efol of live children in connection with cystic placenta pro\•e that 
the death of the embryo is not a necessary factor. 2. Th• history of C'nses 
proves that the disea!::c in many cases begins early aml proceeds r:lpidly to 
the development of large moles. 3. We have demonstrated the existence 
of' the disease in ova not exceeding six weeks old . 4. TherE' is this remark
able circumstance: the cystic formation is almost invariably found developed 
over the entire superficies of the ovurq. The significance of' this is clear. 
The change began so early ns to attack the whole sy!'tem of shagg:y villi 
co\·ering the C'horion, preventing the atrophy of part 'rhich takt-is place in 
normal cour:!:e when the placenta proceeds to concentrntion in a limited area. 
There is 110 concrntration of' dlli or ,.eEEels towards an umbilical corrl in 
those ca~<'S in which no embryo is found. The inference is that the early 
disorganization of the chorion·villi killed the embryo whil!'.t yet minute and 
soft, so that it easily cli::appears by fatty liquefaction. 'Ve hase ~een this 
in procci:s. The absE'nce of embryo in most casrs is thus acrouoted for. If 
the chan~l' proceeds Jes~ rapidly, as it does in exceptimrnl cn~es, the embryo 
may !"llr\'i\·c and grow, and under the stimulus of its growth may maintain 
or produC'c a :sufficient amount of' working placenta. 

'Ve think, therefor<', that the hypothesis of conver~ion <Jf' mature placenta 
must be rejected. Still there is a plausible explanation of the case we ha,·e 
stated consi!'.tent with the woman's chastity. It is found in the history of 
twin·gestatione. One ovum may proceed to normal development, t}ie other 
may paEs into cystic rlel!eueration, its embryo being <lestroyed. The healthy 
0\'1rn1, child, and placenta, may he born and the cystic ovum may be retained 
for a'rhile. The retenlion of the mole after the expul~ion 0f' the healthy 
placenta mny he accounted for by the known intimacv of growth of the 
cy~tic mole to the uteru!'I. by penetration into its walls. ""here thiR explaua
ti11n cannot be applied, we arc thrown back upon the conclusions, either that 
the cystic change began before the expulsion of the child, or that it i~ the 
product of a conception suhRequent to the labor. 

Hall Davis relates a case1 of twin-conception in which one C'hild was found 
connected with tt normal placenta, and the other O\•um was COTl\'erted iutn a 
vesicular mole, without an embryo. Hilclebranc!L2 relates a ca:-e in which 
one ovum fell inw hyda.tirliform degeneration, whilst a twin ovum did not, hut 
contained a fit•tus very dropsical. 

Montgomery rites the fol lowing historical case. A lady four or five months 
pn·~n11nt expelled a quantity of hydati<l~, nJHI subsequently1 at the prorer 

1 Oh~t. Trnn"'. 2 )[on~. f. f:Pburt~k , UMI. 
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time, gn ve birth to a li\·iug child, who developed into the celebrated Beclard. 
Is it not possible that in this case there was a twin conception, one ovum 
foiling into degeneration and being expelled, whilst the other, healthy, went 
through normal <levelopment? This conjecture is strengthened by Ingleb_v·s 
case. "A wom~n after long·continued hemorrhage passed a diseased placenta 
of the hydat.iU1form appearance, but without any apparent foot us; the os 
uteri closed, and to the surprise of all parties, the patient was delinred a 
fow ,,·eeks aftenrnrds of a mature child and secundines." 
Tm~ CuNICAL EvOLUTIO:N" OF liYDaTIDTFORM DEnENF.R..\.TION OF THE 

ri~0~~~~J~~t.~ 1!11:h~te~~n:~ 0!rJi:~l~~:~~a~t~~~le f~s~~~~~s i~n~1 ~l~~l~· ot~s~~ 
vnt1on may discover that the rate of evolution of the uterus and abdomen 
differs from the normal. The size of the uterus, for e~ample, does not tally 
with t lrn.t which would be expected on calculation. Presently, perhaps at 
the end of tw~ or three months, discharges of blood, or wnter tiuge(1 with 
blood, occur. If minutely examined, vesicles may sometimes be fouud float
ing in the discharges. Abortion may occur within a. few weeks; the ovum 
may pnss in a mass; and unless examined by lens or microscope, the Yesicula1· 
change may escape detect ion . 'Ve believe this event is not uncommon. In 
other cases, water and blood discharges recur; the abdomen and uterus 
enlarge, but not with the regular progression of normal gestaLion. At last, 
suddenly in some cases, profuse hemorrhage sets in with pain, and the mole 
may be expelled compressed into the shape of the uterine cavity, and pre
senting a solid mass made up of hyperp1astic decidua, infiltrated with blood, 
and the chorion degenerated into vesicles. :J[oles in this state differ in 
appearance from the specimens iu museums. In these latter, the chorion
villi and cysts are floated out. In some recent moles, all the parts are com
pressed into a mass, and the vesicles may not be detected until specially 
sought for. But generally some may be seen cropping up on the surface. 
On culling into the mas::i, a cavity is opened lined with a smooth sernus 
membrane, the amnion. 

In other cnscs the mnss Joses cohesion even in the uterus; the decidual 
connective tissue has broken up uuder fatty degeueration, the diseased villi 
fall apart, portions break off and are expelled with blood and wnter, likened 
not inaptly to reel currant juice with vesicles swimming in it. Discharges 
of this kiud recur at uncertain intervals, with pain, the bu1k of the uterns 
varyin~ in size. At length, under the usual signs of labor, the remains of 
the mole are expelled. \Vhen the disease has gone on for several months, 
the quantity of fluid and vesicular masses discharged may be very great, 
amounting to three or four quarts or more. In some cases, all the mole is not 
expelled, but hemorrhages go on, resisting ergot, expression, and calling for 
removal by the hand. The patient may sink under the loss of blood; but 
the uterus fairly emptied, the subsequent course of things resembles that of 
normal labor-the uterus contracts, undergoes involution, and the breasts 
secrete milk. 

The womnn is exposed in an unusual degree to the accidents of puerperr. 
l\Ietritis, periruetritis, thrombosis, phlegmasia dolens, septic::cmia, may set in; 
and these complications are especially probable in those cases in which the 
cletachmeut of the diseased chorion is imperfect, owing to villi penetrating 
the uterine sinuses and thus growing into the uterine wall. 

RECURHENCE ov 'fffE DrsEASE.-In some cases the disease recurs. Thus 
it recul'red three times in Krieger's pntieut. Mr. Osborn relates (1865) a 
most interesting case of a young woman, apparently healthy, who in four 
successive pregnancies was delivered of n vesicular mole. It is remarkable 



410 DISEASES OF THE PLACJ!;NTA. 

that her first two pregnancies were due lo one man, and Lhe next lwu to 
another man. This history favors the hypothesis that the cause is not pri· 
marily embryonic. 

TRE.\T:'>m:\·r.-The treatment falls within the general rules relating to 
abortion. As suon as we get distinct evidence of ve .... icular formation, hem
orrhages and watery discharges occurring, the conclm;ion i:; justifiable that 
abortion must take place. If on examination the cervix is fouud open, it 
will generally be desirable to remove the ovum by the finger. Umlcr.chloro
form, this operation can generally be carried out. But in tho~e case:; in 
which the diseased chorion sends off shoots into the walls of the uterus, com
plete detachment even by the hand is not always p0ssible. Uamsbolham, 
Robert Barneo, au<l \Valdeyer relate cases of this kind in which no line of 
demarcation between placenta and uterus could be felt. In one of Robert 
Barnes's cases the wall of the uterus was softened, more brittle, so that it 
was difficult to avoid lacerating it. The patient recovered. 

The greatest care is necessary in these cases. It should be accepted as a 
rule to detach so much as will come away with reasonahle force, and to leave 
the rest. It is better to encounter the possible reproach that "a bit of the 
<tfterbirth was left behind/' than to risk lacerating the uterus. Asecoud or 
third atlempt may be made after a day or two to bring awny what was left. 
And under the ecbolic action of ergot, quinia, and digitali~, the uterine 
muscle contracting may compress the intruded vesicles, aud they will disap
pear by fatty metamorpho::1i:s nnd absorption, or with the lochia. It will 
generally be useful to paint the inside of the uterus with tincture of iodine 
an<l glycerine (1 in 5) once a week for a few weeks afterwards. 

Is 01er1· u Prophylactic Trealment.~-,Ve know at present of no rational 
basis for such treatment. 'Vhere the disease has once occurred, the general 
indication is to promote in every way the health. local and constitutional, of 
the subject. H.eflecting that in many cases. at least, hyperplasia. of the 
decidun enters as a factor, the mucous membrane of the uterlls may be use-

ful:![of~asi.~~~h:i~~l'i~1dii~eg~~~~~Jt~ :~!~~i<~0e~ g~t~~:~fy solid substances ex· 
pelled from the utel'lls. 8ubstauces more or less solid are cast out under 
symptoms resembling those of' true abortion. It becomes important to deter· 
mine whether or no a given mass so expelled be the product of concepticm
that is, whether the process be one of true abortion. 

The substances included under the general term of moles are: l, blood· 
clots, still retaiuing all the elements of bluod, except a part of its serum i 2, 
jibrin-clof-t, the serum, globules, and coloring-matter being in grent part ex· 
pressed (these are sometimes callerl fleshy moles); 3, decidwtl ti:~ • .:ue thickened 
with condensed bloo<l ; -l, rm early ovum, the decidun. greatly thickened by 
infiltrate<l blood i ;J, n more advanced oiwn, the chorion an<l decidua both 
ronsolidated by condensed blood; 6, the hydatidifor1n or t'e~iculal' mnlei and, 
7, afibtoid polypus or tumor. 

To these we must add the "tibrinous poly pus" and the "placental poly· 
pus," mostly observed after ordinary abortion or labor. 

The fir:-;t point to establish is the presence or absence of ovular structures. 
1 and 2. Blood· or fibrin·clots sometimes pre::1ent thin glisteuing mem· 

brane, suggesting amnion. But this is not enough to prove that the mole is 
of embryouic origin. On teasinµ: the clot, we find nothing but blood con· 
::;tituents aud fibrin in a state of' fibrillation. 

3. Deci<lua1 tissue, again, may, with or without blood, be compacted into 
a mass, or free as shreds. But unless we deteet by the microscope chorion· 
villi, the mole must be regarded as exclusively of uterine oriizin. 
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-! and 5. Ova, early or advanced, are identified by two distinctive charac
ters: the presence of chorion-villi, and a cavity lined by a smooth serous 
membrane-the amniotic sac. Generally, also, there is the embryo i but in 
early O\'U and tbe vesicular moles no embryo may be found. 

6. The hydatidiform mole is recognized by the vesicular structure. 
7. The fibroid polypus is distinguished by its solidity, by its texture, and 

by the absence of chorion-villi. We have been summoned to attend the 
w'ife of a colleague for abortion. What was considered to be the ovum had 
passed. This substance was as large as a hen's egg. It was a fibrous poly
pus. Had the lady been single, or not living with her husband, her chastity 
might hnve been impeached. There was the apparent piece de convfotion. 



CIL\.P'l'J~H XV. 

L.rnon. 

J...,\1:ons are Jivided into-1. Hpontaneous; 2. Arlificird. Other division::s 
arc :stated: wc think this is the most simple and cumprehensh·e, but sub
di\·i~iom! are nect.·~sary. 

]. ~Po~'J'\~EOC~ L.\HORS are those which are terminated bv the natural 
forces. They are ta8y or propitious, falling under the head of' Eutoeia- v, 
well, ":"o,.w, a labor; or laborious and difficult1 falling under Dy,,toeia-rlrw, 
ba<l, 7'i/1;11r, labor. 

2. A1nrFTC'J.\L LABOH ..... are tho~e in which recourse is ha<l to art. The 
artificial lab'>rs thus all fall under the head of Dp.tocia. 

Again, labors may take place at term.-that is, at the end of ten lunar 
months; or prematurely-that is, at any time after the frctus has attained 
viabilitv. In the latter caf<e the labor may be either spontaneous or artificial. 

'V11,\T r~ THE );.\TUR.\L TERM OF <;r~TATrox? This question has been 
discuS:iecl rather than dec.:icle<l when studying the question of the Duration 
of Gestation. 

What is the Cause of Labor! 

A problem full of interest: many solutions, each perhaps containing a part 
of the truth, have been put forth. 'Ve might ask the cognate question: 
Why does the ripe apple fall to the ground? It looks like begging the 
question to answer: It ti.dis because it i:i ripe. The explanation of many of' 
the phenomena of Nature is scarcely more satisfactory. 'Ve may trace more 
or les:3 completely the !;equence of' natural phenomena without being able to 
fathom final cam;es. Labor may be regarded as an ultimate fact, the ex· 
pressiou of a law, some of the moving factors of which are unknown to u5. 
'Ve may, however, u:-;ef'ully state what is known or reasonably conjectured. 

The rr1wu's of la/,or are efficient and determining. 
Tlte E,!firinzt 01wwR.-lt was at one time thought that, like the escape of' a 

bird from iL'i t:ihell, the exit of the child from its mother's womb was partly 
effecte<l b.v i~ own exertions. It is only neces!-'ary tn rerall the fact that a 
dead child ma.y be expelled from the womb. That life in the child favor::; 
easy labor, and tlrnt a dead child may imprde labor, is true. -nThen the 
child is living, its mnvemeuts excite the healthy action of the uteru~. n.ud the 
uterus responds more readily to the natural excitation, because it and the 
nervous anfl vascular systems are in the f'ulness of physiological teu~ion anrl 
activity. On the other hand, when the footus has bten deail some time, the 
nervous and vascular supply in the uterus and the centric irritability are 
diminished, an<l the inert ma::;s of the footus is incapable of giving the healthy 
stimulus to contraction. The loss of tonicity of the footus permits it to be 
rolled up into a ball, so that the pressure is not brought to bear effectively 
upon the two points of chief irritability, the fondus and the cervix. Thu!', 
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a <lead fo·tus nm\· he a cau:-e of chstocia; but it does not follow thnt a live 
c:hilt.l is an effic:iCnt cause uf' lnbur-. 

The real e.fiicicnt caiMes of labol' are-1. The contractions of the uteru!'; 2. 
The contractions of the abdoruinal mu::1cles. 

Xow what nre the delennfoing r.au.ies: tho::ie which provoke the uteru::-, to 
cuutrnct to expel it:-l contents~ 

A . C.\T .. L:i P1:ot:LEIH:X1; FHOll TJIF. Fu::rcs.-Townrcls the encl of fiestatiun 
it:, mm·c~uclllo ure more active, and then net upon an o_rgau whose irritability 
ii-; inten!-'1fied . The 11l'lus has a share iu the pro\•ocatwn of labor. 

B. C~u;:u;:; PnoCEEmxH PIW:'IL )lornFICATIO'."s OF TilE O\·m1.-Druitt, 
J. Y. ~impson, 8chr~der, and others, contended that towards term a partial 
detachment of the O\'Ulll took pince as the consequence of fatty degeneration 
of the <lecidual element of the membranes. \Ve cannot assent to this, be
~1\llse we doubt the fact of the precedent detachment, and the postulated 
fo.rty dege1wration. This subject has been disc>ussed under the Diseases of 
the Plac:euta. In this view we are supported by ]_,anghans, Dohrn, de ~iudy, 
and Leopold. This last author, however, ach-ances a new hypothesis.1 Ile 
say.;; the decitlun. rcflexa and the serotina, and even the decidua vcra, become 
thinner tnHl thinner towards the end of gestation. Ile confirms Friedlander 
in tbe proposition tbat there is a constant and normal spontaneous formation 
at the end of gestation of venous thromboses iu the muscular wall of the 
uterus near the serotina and in the serotina itself. These thromboses obstruct 
the Yeim; affected; hence collateral hyperteruia au<l sta~is of the maternal 
blood returning from the placenta . Leopold then asks if this is not one of 
the cau:;e:; of labor, since Brown-Sequard showed that the irritability of the 
uterus increa~es constantly with the advance of' pregnancy, so that at last 
the pre!'encc of rarbonic acid, a strong excitant of contraction, in the 
materual bloorl would suffice to prornke labor. 

c. DETEH)llNJNO 0.AUSE:s PROCEEDING .FRO:'>f TUE ~lA.'l'EltN.\L 01WA:X· 
Js)J.-8cunzoui affirms that from the eighth month the uterus is developed 
by distention, nod no longer by hypertrophy. This stretching would in the 
ead so irritate the organ, that it would contract upon the ovum to expel it. 
Ile agrees with Tyler-Smith, who argued that ovarian uisus at the tenth 
month determined an increased afBux of blood to the uterus, and thus pro· 
voked labor. 

Brown-Z..:equard iusisted upon the great increase of development of the 
venous systelll towards the end of gesrntion, thus bringing a larger volume 
of carbonic ncid into contact with the irritable muscle. 

Recent ob::1en·ations upou the behaYior of the neck of the uterus in gest:.1-
tion, to which we have already referred (see \'OJ. i., chap. vii.), suggest 
another theory. w·e have seen (1) that the neck of' the uterus soflens from 
below upwtird:;; en that. painless contractions of the uterus are going on 
throughout ge:stution; nod <8) that during the la.st fortnight of gestation the 
softening of the cervix having invaded the whole structure, the os internum 
open::; to increase the capacity of the uterus. Now it is argued that so long 
as the softening is liru ited to the lower part of the cervix, the drnggings of 
the uterine muscle lrnxe un effect in opening the inner os, and thus of bringing 
the O\'Ulll into contact with the lower part of the cen·ix; but that when tbe 
softening ha::; invaded the whole cervix, then the uterine contractions act 
el1ectivelv, open the os internum, and thus bring the ovum into contact with 
the lowe1: zone of the cervical canal. This provvkes active contraction, and 
labor is determ ined. This is the view taken by f:>tolzand Bundi. lt recalls 
the hypotho::;i.s set forth by Power (1819), and since taken up by Dubois and 

1 })il' l'u:ru.sschlcimh:1ut \\·Uhrend dcr Sd1wung<.:N.:huft 1 etc. 
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Depaul. These authors contend for complete analogy between th~ expubion 
of the product of <'onception and the excretion of urine and leces. The 
structure may be compared to that of the bladder and rectum. All, in fact. 
are composed of a dilatable re~ervoir1 and an irritable !Sphincter compn:-:ed 
of circular fibres. 'Vheu the contents of the cavity come to press upon the 
sphincter, reflex contractions are exciteJ. But the direct irritation of the 
sphincter is not enough to bring these contractions into play. The <listen· 
tion of the reservoir itself and the resulting dragging of the muscular fihres 
concur in producing them. 

It appears to us that the arguments advanced by Tyler·Smith are too 
strong to be set aside. The great law of Periodicity which rules menstrua· 
tiou is neYer suspended . 'Ye have already compared menstruation with 
labor. H.egarding labor as the equivalent of menstruation, or its substitute, 
we should naturally expect it to take place at what would be a menstrual 
epoch. Calculation proves this to be true in a great number of instances. 
'Ve see the same periodical ovarian influence at work in determining abortion 
and premature labor. 

Tre sho1dd then smn up the detennining causes of labor in a group of factors, 
acting synergetically, or iu necessary connection of sequence, as follows: 
Maturity of the ovum; changes going on in the placental tissues; thrombosis 
iu the muscular wall of the uterus; accumulation of carbonic acid in the 
blood supplying the uterus; softening of the cervix, ending in pressure of 
the ovum upon the lower segment of the uterus and cervix; growth of 
muscular tissues of the uterus and increase of uterine and centric irritability; 
stretching of the uterine muscle; and lastly, ovarian irritation, whici.J, 
returning at the epoch of highest tension, causes the f.ual explosion of 
nervous force, the effect of which is labor. 

There are Three Factors in Labor: 1. The body to be expelled; 2. The 
expelling force; 3. The resisting force. A. R . Simpson describes these 
alliteratively as-1. The passenger; 2. The power; 3. The passages. 

The Process of Parturition. 

The term of gestation completed, certain pheuomeuu. announce the advent 
of labor. In many women labor sets in suddenly. In others, perhaps the 
greatest number, especially of priruiparre, certain precursory or ptemonitory 
signs, subjective, and objective, are observed: 1. The first in order of these 
is the sinking of the fundus of the uterus, which takes place from eight to 
fifteen days before labor. Upon this, some women experience great, almost 
sudden relief: digestion is more easy, breathing is freer, movements are 
brisker. Others are differently affected: they are less disposed to exertion, 
and feel a sense of weight in the lower abdotnen, on the rectum and bladder, 
attended by tenesmus, diarrhcea, and frequent micturition; 2. The venous 
circulation of the lower limbs and genitals is more embarrassed; the vulva 
swells. 3. Slimy discharge, yellowish or white, flows from the vagina. This 
mucus is somelimes streaked with blood1 due to the detachment of the caduca 
or chorion from the lower segment of the uterus. This appearance, or 
"show," as it is called, is a common indication of labor being at hand. 4. At 
the same time, the latent contractions, which have attended the whole course 
of gestation, become more frequent, stronger, and the woman experiences a 
sense of constriction, of tightening in the lower abdomen and loins. These 
constrictions sometimes become painful several days before labor. Pre
monitory pains may come on in paroxysms, lasting an hour or more1 exciting 
false alarms and untimely calls upon the doctor. 
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At last parturition declares itself, and we ob.-;erve a series of physiological 
p!te1tome1111. Tht~e are ./il'e. ~11 The contractions of the utern~ and abdomi
nal musdt": ~) the dilat~ttion of thens uteri; (3) the formation of the bag 
of membrant::" and its rupturcj (-!)the escape of blood-str(;nked mucus; (51 
the dilatation of the vagina, perineum, and vulva. These phenomena. do 
not occur in an isolated rnanuer. They form two groups, which ati::.wf'r to 
two tli:-tinct pel'iod.!:S of labor. The fir1Jt period begins with labor and la~t~ 
until the o::i uteri is fully dilated i this is the period of dilatation. The second 
period begins at the end of the first and ends with tbe extrusion of the fil'lus; 
thi~ is t!te pO'iod of c.qmlsio11. The thfrd period i:s marked by the extrusion 
of the placenta i th iii is the JJlucNdal period. 

Tim U•rn1u-sE ( 'o:vr1~M.:noxs.-Duri11g gestation the contractions are 
foeble and painle:::-l" . They become energetic and painful at Lhe time of labor. 
Contraction is a strictly physiological act, and is not normally attended hy 
pnin. Pain is the co11.-:cq1£ence and e.rpression of resistance. As in defecation and 
micturition, if the expulsive effort and the resistance are accurately adjusted, 
and if the structure!:i of the contracting organ un<l of the sphincteric orifices 
nre healthy, the function is performed without pain. In some typical women 
J;ibor is actually carried through without pain. Some describe the process 
as no worse than ordinary defecation; other'd hnve actually been Jelivered 
during sleep. 

It is important to bear this in mind, for although pain is the ordinary lot, 
and is often an important physiological factor, as :Marshall Hall and Tyler-
8mith explained, it is in its el:i:::ence pathological. And iu this fact lies the 
justification of the use of unresthetics. It is by a ruetonym, then, that, con
founding <.'ause and effect, we speak "of paiti-~" when we mean expulsive 
contractions. Pain depends mainly upon two conditions-First, the suscep
tibility of the subject; secondly, the state of the expelling and resisting 
structures. If these structures are hyper::eruic, inflamed, the seat of morbid 
action or deposit, or are unusually rigid, then pain is proporlionnlly developed. 

The contraction is revealed by other signs than by the subjective one of 
pain . "'hen the contraction occurs, if we place the hand upon the anterior 
surface of the abdomen, the uterus is felt to harden. This hardening is felt 
some time before the pain declares it::oelf: and often one may thus announce 
to the woman that a pain is coming on before she is conscious of it i and 
when the sense of pain has gone, the uterus still remains hard for a little 
while. Again, we realize lhe existence of contraction by \•aginnl touch; 
thus we fin<l that the os uteri is more rigi<l during the contraction i that at 
the moment of contraction the bag of waters i::; distended and starts through 
the Ol:i; and if the membranes are ruptured, there flows at the commencement 
of the contraction a small quantity of liquor amnii. 

Under the influence of the contraction t!te uterus changes l!iliwtion and 
.~lwpe. Usually inclined to the right, it comes nearer to the median line, 
whil~t the fuuclus and anterior wall are carried forward ngaiul:it the abdomi
nal wall, \\·hich is raised up by it. W"hen the abdominal muscles come into 
play, the fundus uteri is carried back against the spine. This re::;ult h_as 
been directly verifle<l on mammifera. by \•ivisection i it is due partly to tile 
contraction of the broad ligaments, and especially of the round ligaments. 
The musrularitv of these ligaments, demonstrated by Rainey, has been 
proved to inrrP:ise nt the menstrual epochs ~ncl during aestation. 

The ,'l;/wpe of the uterns is changed. l.Inder concentric contraction it 
would become spherical but for the resistance of the fCetal ovoid. Thus, 
when the fo'tus loses its resistance under decompositiou, it becomes com
pressed into a ball under the uterine contractions, and the uterus is spherical. 
But under normal conditious the form assumed is cylindrical. The antero-
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posterior diameter i:- elongated, the transverse <liameter is contractc<l i the 
longitudinal diameter ought to be lessened also, but hy \'irtue of a force 
which Schatz calls the force qf relltitulioa of form, it elongnteg. Iu fact, the 
uterine pre:-;..sure, <letermined by the contraction, causes the lO:tus, curved on 
its anterior plane, to stmighten iL;;i.elf, and thus to increase the height of the 
fo:tal ornid. This reacts upon the walls of the uterus; on one side it pushes 
bark the fuudus of' the uterus, which presents during the contractiou an arch 
correspo1.aling to the breech of the fffitus; ou the other side it rests by its 
inferior pole,-that is, by its head-upon the lower :-egment of the uteru:s. 
At the end of labor the fcetus maintains this new erect attitude, even during 
the intervals of contr<lClious. Thus, according to Braune, at the beginning 
of labor the length of the uterus is about 2() cm., increasing by G cm., or 
nearly ~.-to inchc:', beyond its length before the onset of' labor and the 
beginning of the period of expulsion. Hence, during labor1 the shape 
assumed by the uterus is cylindrical, not spherical. 

Ia ordinary labor the contractions are general, uot partial. They embrace 
the whole organ. But they are not ab initio general ; they invade the dif· 
forent regions of the uterus successively-that is1 in peristaltic order, as 
Trler·Hmith contended, spreading from above downwards, or, in some cascs1 

w~ti-peristultic, spreading from below upwards, as Kehrer described. The 
movements are rhythmical. 

Tbe uterine co{1tractious are involuntm'Y. The parturient woman cannot 
produce them, suspend them, accelerate ur retard them. 1lloral emotions, 
however, i11Hueace them. Fear retards, confidence restores them. 

An essential character of uterine contractions is their intermittence. They 
return at nearly regular iutervals if observed during the like stage of labor. 
But the intervals which separate two consecutive contractions are of very 
different duration at the different stages of labor. At firdt the intervals 
average about twenty minutes; during the dilatation stage they retul'll every 
ten minutes, and even towards the end every five minutes; an<l during the 
expulsive stage every two or three minutes. But there are great variatiou.s. 
Sometimes the contractions are suspended, or accelerated, 01· slowed without 
ascert:linable cause. Sometimes it seems as if the tired uterus took rest1 and 
then acted again with vigor. lntennittence is the general law which governs 
the contractions of nil the muscles of the body. Like the heart, the uterus 
is subject to this hlW. 

The duration uf the contraction is variable iu all the stages. GPnerally it 
is shorter at the uutset than at the end. At fir.st it lasts thirty seconds1 then 
rises to sixty second.:i, it rarely exceed.:; one hundred second::;. · 

In some abnormal cases the contractions become ('ontinuous and letanic. 
\Vhat is the intensity of the contractions? It varies at the different stages. 

It i~ greater during the stage of expulsion, and at the eud of the stage of' 
dilatatiuu, than at the beginning of this stage. As a geueral rule, the con
tractions are stronger as the labor advances, unless they remit, in cousequence 
of the exhaustion of the uterus. But then the labor is pathological aud 
uterine i11erfi1t ensues. Intensity and frequency of contractions mostly go 
together. The closer the contractions follow each other, the greater is their 
intensity. 

The contractions follow in pairs1 that is, a strong contraction is followed 
by a feeble one. The intensity varies during the same contraction. There 
is a st.age of' increase1 a stage of maximum, and a stage of decrease. The 
three stages of a contraction constitute the sy.~tole, the interval of rest the 
diastole of the uterus. 

Attempts have been made to estimate in figures Ute i1ite11sity of the uterine 
contmction~. or the force required in lubur. Poppel, :\fotthews Duncan, 
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llaug:htou, and Itibemont-De:s:saigues tested this by the force requireJ to 
rupture the membranes, a~suming that this force repre:sented nearly the 
intt·n ... it,· of the uterine contraction. 

The fxperiments of Poppel made on a piece of membrane 10 centimetre::; 
in dinmet~r gave a mean burt>ting pre~sure of 6.16~ kilogrammes, tho::;e of 
Duncan on membrane 112 millimetres in diameter gave a. mean pressure of 
/ .. Wi k1logrammes, ranging from 2 to 18 kilogrammes; those of Ribemont
Dc~.~o.igne~, conducted with special care, on au orifice of 10 centimetres 
found th~ average bursting pressure to be 10.300 kilogrammes. Jouliu 
estimated the highest contractile power of the uterus at 100 Jb;,i. 

] [aughton 1 found that the involuntary or uterine force equn.lled 3.4 lbs. 
on Lhe square inch, nnd that of the voluntary or abdominal force equalled 
3~.6 lbs. on the square inch 1 g iving a maximum expulsive force of -12 lbs. 
11 Calculuting the fo.;tal head to have a cliamder of 41 inches, this would 
repre$ent the enormous force of 393 lbs., or about a quu.rter of a ton, which 
might be engngccl in parturition. He of course wns aware that only n small 
proportion of this power was usually exerted." 

Duncan thinks the maximum expuhiive power of labor, including the 
uteriue rnntructiuns, with the assistant expulsive effurts, do not exceed 
80 lbs. The difference between the two estimat~s creates distrust in the 
accuracy of their experimental methods. Duncan's estimate accords best 
with clini1.:nl observation. 

But these est imates are quite untrustworthy. Tbey are too variable to 
justify any deiinite conclusions; tbe conditions of the experiments differ 
C:'sentially from those obtaining in labor; the membrane is dead ti&:.ue, aud 
thus lets re~isting than live tissue; it is tied to a rigid ring, whereas in 
nature the membrane is contiouous, a11d is forced against u. yielding aud 
elastic ring; the force is applied by nature in recurrent impulses, which 
may be imagined to test the resisting power gradually, sparing the full 
impetus until the due moment of bursting has arrived. These different 
conditions vitiate experiments conducted on this plan. It is, moreover, 
certain that the bursting force of the membranes thus found is below the 
force required to expel the child, and therefore inadequately represents the 
expuls ive energy of the uterine contractions. Speigelberg also says that 
nil the experimeuts upon the resisting force of membranes are invalidated 
by great fallacies. The poiut illustrated by these experiments is simply 
the resisting power of a piece of dead membrane. 

~chatz 2 pursued a totally different plan. He measured the expul::tive 
force by means of an apparatus called the tocodynamometer. It works some
thing like a sphygmograph . By this he estimated that pressure exerted at 
the en<l of' labor, bv the uteru.s and abdominal contractions varied from 17 to 
ij.) pound~. It mtist, however, be observed that this does not represent the 
simple pre~sure of the uterus upon the membranes, but the combined 
pres~ure of all the expulsive forces. 

Dr. Poullet, of Lyons, used an apparatus similar to that of Schatz,' 
called the tocograph, which enabled him to differentiate the uterine from 
the nbdominnl precsure. . 

There is a strictly cl inical test by which we mav confront these experi
mental observations and estimate their value. Thus1 children weighing 
5 pounds, or lcss1 to 18 pounds, are expelled by the natural forces. The 
pnrturieut lying on her side, there is no help from gravity, nnd friction has 
to be overcome. This last factor, no doubt varies1 bnt it is in many cases 

1 llub. )[e(]. Press 1 1870. 
t Beitrii.!!;C zur ph}siologi~chen Geburlsk. (Archiv fUr Gyniikologie1 1873). 
• 'J'urnicr CL Clrnntrcuil 
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consi<lerahle, aud it give::. au unknown quantity to be added lo the child's 
weight. \Ve may safoly assume that Schatz's estimate is not exaggerated. 
The range is accounted for by the variable factors of weight and friction. 
The expulsive force b regulated by the resisting factors. ...Yil natura fruslm 
facit holds here. The force adapts itself to the resistance. It rarely is in 
excess, it more often falls short, and then we ha·1e lingering labor that has 
to be belpe<l by artificial force applied <i ftonte or ti tergo. 

\Ve may formulate this law: The propelling or drii>ing force in labor is the 
111easure of the 1·esisling forces. 

The clwracla of the pains differs in the different periods of labor. During 
dilatation the pains are irritating, depressing. The woman ~eems to suffer 
without making progress. In the period of expul:::iou, the pains are more 
acute, but they nre better borne i they give the sense of stretching, and e\·en 
of tearing. Very painful, indeed, but they are attended by a consciousue~s 
of progress; "they do good.JI The woman bears them with courage, and is 
cheerful in the intervals. Sometimes the relief obtained 011 the cessation of 
the pain is so complete that the patient falls asleep until the next pain 
awakens her. 

The seat to 1du'ch the pain is referred varies. During dilatation they are 
often felt in the sides of the uterus or in the loins; later they radiate arourid 
toward:; the pelvic region and the lower segment of the uterus. To escape 
them the woman often changes her posture, flexing the trunk upon the pelvis 
and thigh!'l, so that the fretus may bear less directly upon the os uteri. 
Depaul says lumbar and sac,-al pains are chiefly observed when the pre!l;ent
ing part is kept at a distance from the orifice, as from pelvic deformity or 
presentation of shoulder or face. 

Pains are sometimes felt which are called "fal~e pains," in order to dis
tinguish them from the true 01· eJficient pains of labor. Fal~e pains ha\·e 
variable seats i sometimes in the abdominal walls, sometimes in the intes
tines, associated with dyspepsia, diarrhrea, or retention of feces or of urine. 
In these cases the uterus does not contract; or if there be some reflex. con· 
traction it is partial, and produces no effect upon the os uteri. These were 
called by Power "metastatic pains." The nervous energy is diverted from 
its proper use. 

Uterine Contractions and Pain affect the Fretal and the Maternal Circu
lations. EFPEC'.r u1~0N THC FCETAL CrncULA'rION.-If the stetho.scope be 
applied during a pain the f(ctal heart-beats are observed to become slower. 
They are slowest when the contraction is at its acme i they recover gradu
ally during the decrease of the pain, and regain their full frequency and 
force during the diastole of the uterus. The probable cause of this slowing 
is the interruption to the utero·placental circulation under the compres::;ion 
of the \'essels in the uterine wall. Kehrer aml. others attributed it to the 
compression of the frelal brain. The latter hypothesis is excluded by observa
tions made by Robert Barnes.1 

Ile watched the circulation of the heart in cases where the fretus expelied 
from the mother still retained its connection with the placenta. At enry 
contraction the pulsations slowed, and rose again as the contraction re· 
mitted. Io the same cases when feeble respirations were exerted the puba· 
tions rose exactly as they did when the placental circulation was restored 
during uterine diastole, and were slowed again when respiration flagged. 
He thus obtained demonstration that respiration and placental circulation 
were equivalent in promoting the act ion of the heart. That the slowing 
cannot be caused by compression of the brain is proved (1) by the fact that 

1 London lio~pitul lfoports . 
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it i:-l ob.-;ervecl before the membranes are ruptured-that iR, whilst the head 
ii; prot~cte<l from comprei;sion by the liquor amnii; (2) by the fact that the 
slowing is obRcrved after the child is born, and thus removed from uterine 
comprc:-8iou. :l\[cClintock and Hardy observed that the fretal heart'::; action 
\\':tS tlepre~:-;ed under the contractions excited by ergot, aml that, if these 
were long-continued, the heart might cense to heat altogether. But it is 
po!':-;ible that ergot may exert a direct toxical influence on the fo.~tus by 
entering its blood. 

~. Trn; lxl'r.m:xcE OF CoxTRACTIOXi3 AXD P~ux ox THI~ )L\.TEnx_\.L 
CrnccL.\.TIOX.-Pnin, if sudden and severe, causes a degree of' shock which 
will depress the hetl.rt's action. But in the ordinary conditions, the contrac· 
tions and pain are attended by acceleration of the pulse. Hohl declares 
that the relation between these two phenomena is so intimate that, if the 
quickening of the pulse is gradual, reaching its m:iximum litt..le by little, 
maintaining it for a certain time, then gradually declining, the contraction 
also is pursuing a regular course i if1 on the contrary, the pulse quickens by 
start~, the contraction is short nod hurried. 

The modifications imparted to the uterine souflle under contraction are 
dc::;cribed by Taruier. At the beginning of the contraction the souffie be· 
comes suddenly stronger, more snoring, then gradually, as the contraction 
increa,:es in intensity and becomes general, the souffie diminishes nod be
comes imperceptible; as soon as the contraction weaken~, the souffie returns • 
with nil the characters it manifested at the beginning of the contraction, 
and recovers its habitual sonorousness. These ob:Servations furnish further 
proof that it is by interrupting the placental circulation that the fretal heart 
is 81owed. 

Abdominal lOntractions.-The abrlominal muscles seldom come into play 
until thead\•ancecl stage of labor, when the footal presenting part hns cleared 
the os uteri, and is engaged in the vagina. As Tyler-Smith bas shown," at 
the time when the liquor amnii is discharged, and the os uteri becomes fully 
dilated, the motor force of parturition is applied in quite a new direction. 
The direction in which the fretus has now to pass is in that of' the axis of 
the lower part of' the pelvis, which is forwards and downwards. It is at 
thi:; point that the expiratory muscles come into piny, particularly the n.b· 
dominal muscles, an<l the new direction is provided for. Before the dilata· 
tion of the os uteri, we haLl to consider the fcctus as au ovoid mass, and the 
axis of this ovoiU corresponded with the axis of the uterus. After the dila· 
tntion, we may speak of two axes of the fcetus-one, the axis of the head, 
in its long or occipito-mental diameter; the other, the axis of the body of 
the fc..etus. Now, the axis of the head, in a natural presentation, becomes 
nearly the same as the axis of the outlet of the pelvis, through which it has 
to pa"::si ancl the frctal body being flexible, readily pas:;es as it de1cends from 
the direction of the superior to that of the inferior pelvic axis. The uterus 
acts under greater advantage when the membranes are ruptured. The same 
circumstance is equally favorable to the action of the abdorniual muscles. 
A further adaptation becomes visible in the precise time at which the liquor 
amnii is discharged. "'hen the bulk of the uterus is increased by the liquor 
amuii in addition to the fietus, the abdominal muscles are so distended that 
they can only act with difficulty. But after the diminution of the size of 
the uterus by the discharge of the waters, the abdomin~l ?JUScles ar~ more 
free to act, nn<l it is now that they are called upon to aid 10 the expiratory 
actions which propel the head through the vagina. . . . The contrac
tions of' the nbdominnl muscles are so powerful as to be no inconsi<lerable 
stimulus to the uterus itself: Thus in tliis stage, when the uterine contrac-
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tions Oag, they can sometimes be renewed by voluntnry contn1ctiuns of the 
expiratory muscles. 

"But," continues Tyler-Smith," there is a caul:ie for the inten·ention of 
the respiratory system1 as well as the sign of its utility. Ju the stage of di
latation, the ovarian and uterine nerves were the chief amongst the excitor 
nerves of' the motor actions which then occurred. As so1m, however, ai; the 
fcetal hend 1 protruding through the os uteri 1 begins to press upon the vaginal 
surface, a new set of cxcitor nerves becomes implicated. The vaginal ex
citor nerves are the excitors of the expiratory actions of parturition. As 

~~~~ts3t~hi~s!f l~rb~! :~ 1[~i: ~; :,~; ~!;r~~ ~l~~ep:~~:~t~~tl~~~ 1t~l~e l~:~::a~~; 
force is brought to bear. Another point worthy of observation is, that the 
excitor nerves of the uterus1 except at the extreme dilatation of the os uteri, 
when the stomach is disturbed, are chiefly in connection with the lower por
tion of' the spinal marrow; but the vaginal excitor nerves are in relation 
both with the lower medulla and the medulla. oblongata. By the lower 
medulla, and the excitor and motor nerves in relation with it, reflex actions 
of the uterus are prodl1ced by excitation of these nerves i while all the reflex 
actions of' the respirat0ry system depend upon the medulla oblongata. If 
the spinal marrow were divided in the middle, there would probably be no 
respiratory action in parturition, unless the pneumogastric can act as an ex
citor during labor. Voluntary eflbrts, and the forcible efforts of emotion, 
are often mixed up with the pains; but the respiratory nets of this stage of 
labor are truly reflex in their nature. The expiratory actions occur during 
the insensibility of puerperal convulsions, when emotion nncl volition are 
both suspen<led. If they were not reflex and physical in their nature, the 
exhaustion following a strong labor would be far greater than it is. It is a 
principlE" of reflex action that it induces no fatigue. (This proposition re
quires modification.) Hence we see even weak women making powerful 
efforts, but perfectly refreshed between the pains, and easy and composed 
after several hours of severe labor." 

Tyler-Smith thus describes the motor vhenomena of the controctile part of a 
pain in the propulsive stage. "At the coming on of each pain, the patient 
takes a deep inspirat ion as a preliminary. Expiration then takes place 
slowly an<l forcibly in a succession of gasps, and when tbe air in the thorax 
is diminished, it is suddenly removed by hasty inspirations. Ench pain con
sists, as far as the respiratory muscles are concerned, of several sudden and 
deep inspirations, followed by prolonged and laborious expiratory efforts, 
with the glottis partially or entirely closed. At the acme of a pain, the 
glottis and cardia are entirely closed, the glottis only opening partially at 
intervals, and the abdominal and extraor<linary muscles of expiration being 
forcibly cofttracted. The diaphragm remains inert, as in vomiting, with the 
actions of which phenomenon, except that the cardia is closed instead of 
opened, the efforts of the expiratory muscles in labor may be compared .... 

"Besides these actions which are involuntary and reflex, the patient volun
tarily aids in fixing the thorax by holding some fixed body with her hands, 
or planting her feet firmly. More than this, she increases all the expiratory 
actions by strong efforts of the will, and by that emotion of labor which im· 
pels her to brave every suffering to effect the birth of the child . At length 
when the pain can no longer be borne, the short gasp or groan is exchanged 
for a cry which di lates the glottis, and the pain and contractions subside. 
This cry is a motor action, excited by the emotion of pain1 and instantly 
relieves the uterus of al l extrauterine pressure. Thus the glottis may be 
compared to a safety valve. . . . By the influences of volition we have this 
valve entirely under our control, to open or close it, as may be necessary.11 



THE BAG OF )lE'.\fBR.AXES. 421 

Thi" opening of the ~lottis under the emotion of pain i:; the illu~tration of 
the phyeiolngicnl u:--e of pain. 

The ji1lfll (IC( of e.rpulition, to quote again from Tyler·~mith, "i8 the ..;hort
bl of the wholfj proce:-:o:, but it is the most important an<l decish·e. The 
artion~ of the propuh!live stage continue with unabated vigor. The uterus 
cnutracts with full power, and the respiratory muscles net with immense 

~~l~;~ac·~;~ei i ~~~~~~~r:~!\~f~~~ t!1~~ra!e~~ :~i:~~i~~ ut~~r\~~ ~~~s~.~!t~~~' s,~~~~!lll~ 
sufficient intermi~sion to enable us to say distinctly where one pain ends and 
itd ~uccc:~sor begins. 'Vhen the fretal head is actually paS!:!ing. a new set of 
actions make their appearance. The perineum, after being distended to the 
utmost, is now retracted over the head by the action of the levatores ani; 
the sphincter ani and the sphincter vesicre dilate suddenly, the \'agina con
tracts upon the advancing mnss, and the head gl ides rapidly into the world. 
The dilatation of the two sphincters, between which the vagina is placed, 
compensates admirably for the absence of a perfoci sphincteric muscle at the 
outlet of' the parturient canal. The effect of this double dilatation is that 
at the precise moment when there is the most imminent danger of laceration, 
there i.s a sudden diminution of tension from the parts endangere<l. The 
dilatation of the sphincters is partly dependent on the sensation and emotion 
of severe pain, and partly on the reflex dilatation peculiar to the sphincteric 
muscles. This explains the defecation which frequently occurs at this time, 
ttnd wh ich has been looked upon only as a. disagreeable contretemps. (The 
relaxation of the sphincter ani is an undoubted factor, but the more efficient 
cam~e of the defecation is, we believe, the pressure of the advancing head 
upon the rectum, by which the contents of this canal are squeezed out.) 
At the same moment that the orifices of the rectum and bladder are thrown 
widely open there is generally a dilatation of the glottis. Its eff'ect is sud
denly to take away the exp i ratory~presoure from the expulsive action. "'ith
out this combined action of the g lottis and the sphiucters of the rectum and 
hlaclder for the defence of the ostiurn vnginm, reclo·vaginal laceration must 
be a. much more common acc ident of parturition." 

3. INDWA'l'IO~S FUH.:-.O' ISIHm HY THE BAG OF l\IEM BRA NE~. 
The" bag of membranes" technically means that part of the snc of liquor 

amnii which presents at, or rrotrudes through, the os uteri externum. This 
normally forms in the flrst or dilatation stage, appearing as the os dilates. 
It is indee1l one C'f the forces which effect the dilatation of the lower segment 
of the uterus and the cervix. If the head presents, and the balance of the 
parturient faNor:s is preserved, this bag usually advances unbroken until the 
dilatation is far ndvanced. It undergoes gradual distention an<l thinning 
preparatory to bursting. 

During a pain the bag becomes tense nod more protruded, so that the 
encircling os uteri is felt :ts a tight ring upon its circumference; during the 
uterine diastole, the capacity of the uterus increa!:ling, the waters ebb back 
into its cavity nnd the bag of membranes becomes flaccid, and !:linking upon 
the head it m:iy even become not easy to distinguish. The feeling the flow 
and ebb of the water:; in their containing bag gi\1es therefore indication of 
the nlterunte sy~tole and diastole of the uterus. 80 long as the bag of 
membranes remains intact, the action of the uterus is nece.ssarily spent upon 
the contained fiuid, exerting little or no pressure upon the f<rtus. Under 
the hydrostatiC' Jaw of fh!id·i.ncompressibilit,r the fluid se~ks to. esc~pe, aucl 
thi:-; it does by the most y1elclrn.g gate-th~t 1s, the o~. l~ter1-wh1ch is for:ced 
open by it. Three grcnt funct1oos of the liquor am nu 111 labor are ex~rcised 
simultnneously-thc ftC'tus is prot~cted fr~H~1 p~essure, the placental ctr~ul~
tion is maintained, and the cernx uten 1s dilated. 'Vhen the cervix 1s 
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dilated the bag bursts, and the. passages are pr~1mred for the safe trnnsit of 
the f~tus. The uterus, now a1ded by the expiratory muscles, pre!!ses upon 
the fcetus an<l propels it onward. 

The Sig1dficance of the Various Forms Presented by the Bag o.f Memlmme!l.
The presenting part of the fcetns may be presumpti,·ely diagno!!ed by the 
characters of the bag of membranes. If the hug is fiat and expanded, the 
waters forming a thin stratum, the probability in farnr of a cranial presenta
tion is great. This probability rises if, during the diastole, the finger can 
ensily press back the membrane upon an expanded hard rounded body. In 
some breech presentationR the characters of the bag of membranes are 
similar, but less marked. On the other hnn<i, when the bag is protruded 
slowly in a cylindrical shape, and no part of the fcctus is felt preseu~ing 
above it, the infereuce is justified that some abnormal preseutalion, as n. foot, 
cord, or shoulder is presenting. This form is also produced when, the cervix 
dilating slowly, the presenting part cannot enter the pelvic brim, whether 
the cause be malpresentation, or undue size of the frotal head, or malforma
tion of the pelvis. :Moreau further pointed out that it was liable to be pro
duced by obliquity of the uterus. 

Tnrnier describes n pyriform character, as when the membranes make a 
kind of bladder in the vagina, and a constricted part at the level of the os 
uteri. This is freque11tly obsen·ed when the fretus has perished during 
gestation. 

In cases of twins there may be a do'ltble bag l!f" membranes, but most com
monly one bag presents at a time. 

" 'hen the placenta pre.~enfs, the part of the memb1wies reached is thick and 
1·01tgh, and one may sometimes trace a margin into the spongy mass of the 
placenta. 

'Vhen the membranes rupture, the flowing liquor amnii is useful in lubri
cating and mollifying the vaginal canal. But the vagina does not depend 
upon the rupture of the bag for its lubrication. The membranes are per
meable to fluid under pressure. Tarnier and Pinard demonstrated this 
important fact by three series of experiments. In the first they stretched a 
piece of the membranes taken from an ovum recently delivered over one 
end of a glass tube which was then filled with water. After some hours 
droplets of water were found on the outer surface of the membrane. Some 
waler had, therefore, oozed through. This is· not the same thing as osmosis. 
In a second series they used liquor amnii. The result was the same. In the 
third series they subjected the contained fluid to pret:'Sure. Some fluid 
quickly oozed through . 

~Iembranes vary in permeability. The amnion is more permeable than 
the chorion lined with the caduca. In these experiments it was found that 
a certain quantity of fluid gathered between the amnion au<l chorion, forming 
a true amnio-chorial sac. A similar condition may be ob~en·ed in practice. 
Thus, after having ruptured the chorion and let out some liquor amnii, the 
amniotic sac is ~Lill felt distended under uterine contractions, and in its LUrn 
has still to be ruptured. It is important to recognize the:-.efcd~e or secondnry 
bags of li']ttOr amnii. "re occasionally observe comsiderable discharges of 
water preceding by some hours or days the bursting of the membranes. 
These diEoichnrges may be clue to the fo1·mation of such false intermembranous 
bags. But this explanation will noL apply to some cases. Similar rapid 
an<l copious watery discharges occur early in pregnancy and in non pregnant 
women. They are the result of actt\'e glandular secretion from the cervix 
uteri. 

The trnnsuclation of liquor amnii through the membrane~ is a provision of 
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accommo(lation t11 re<luce excc;;;sive ten:::ion, and to p0stpone to the <lue time 
tht> rupture of the f'nc, n1ul perhaps to avert rupture of the uterus. 

The Rupture of the Membranes.-The membranes commonlv burst all at 
once. ~ometirues the amnion bursb fir:st. Hibemout-D ·s:saigu·c~ has made 
many interesting obscn•atiun~, clinical anil experimental, on this subject.1 

Sometimes the bur:sting is delayed until the \o'ac is prMruded beyond the 
nilrn, the presenting part of the chil<l heing born covered or cappf<l by the 
membrnneo:.. 'Ylieu thi;; happens the child is said to be born with n. cfful. 
This caul is endowe<l hy superstition with the virtue of prc:-erving its pos
ses:;or from drowning, and there are people who in this faith will give money 
for a caul. 

Sometimes, again 1 lite memln·cmes do not rupture cit al/1 but the oi·wn is 
c.1.pclled entfrc. In such cases the fc:etus is in danger of perishing froru 
asphyxia and drowning. As soon as the placenta. is separated from the 
ut~rus, tllf• footrn; makes an inspiratory effort, and will not long survi\'e with
out air. \Vhenever thio event occurs, it is therefore important to rupture 
the sac quickly to extricate the child. And if we have the opportunity, 
the membranes should he ruptured when they present nt the vuh·n. 

In not a few cai;1e:o; lite membranes burst 7Hemalurely-that i,., before the 
dilatation of the cen·ix. The labor may in consequence be retarded, but 
this is not ncce:--.-::nrily the case. If the labor is at term, au<l the presentation 
is of the \·ertex 1 ueither mother nor child may suffer. But in presentations 
of the trunk or shoulder, the escape of the waters permits the uterus to com
prt'l":S the fretus, and the operation of version is ma<le much more difficult. 
~o definite time elnp1'e'l between the bur.:;ting of the membranes and 

the birth of the child, but usually expulsive nctiou sets iu vigorously and 
effectively. 

)fooE OF Dr..;cu,\RGE OF TUE LIQUOR A:'.c~n.-This mnv be effected 
silently and slowly, or rapidly and with noise. The first modC is observed 
in head presentations. \Vhcn the membranes burst, a moderate quantity 
only flows at the time. The head, carried down upon the cervical ring, 
block8 it; when t be diastole occurs, the hend 1 like a ball-vah·e, recedes, and 
more liquor amuii escapes. But not seldom a considerable quantity remains 
ponded up in the upper part of the uterus until the child is expelled, when 
it is discharged in a gush . 

The liquor nmnii is ml)re apt to be voided quickly and entirely when the 
presenting part is not the head. 

The grnduul evacuation of the liquor amnii must be regarde.J as one of 
the pro\•isions of accommodation which regulate the Se\·eral factors of labor, 
and which maintain the action in due relations of time and force. 

u~eful iudicalion;.; mny be drawn from the chrO"acfer.~ q( lite liquor mnnii. 
To ob:-;erve this it i"J a good plan to catch the liquor which flows at the first 
gush in a small howl. We thus get a fair sample, nnd avoid much soaking 
of the bed. The or<lina.ry appearance of the liquor is that of a clear or 
alightly turbid yellnwi~h citron color. ~ometime1' it i:-i tm bid and dnrk-green 
from mrconium. Thi~, although tlue to premature e\·Rcuatiou of the child's 
intestine, commonly taken lo be the result of an in~piratory effort, is quite 
compntiblt• with the expcctntinn of a Jh·ing child. But iL may serve as a 
warning thnt al:ri:d re8pirntion hns become uecc&~ary; and delivery should 
he t>xpeditcd ;.;lwuld no serious contraindication be present. This meconium
staine1l liquor t\mnii i~ not uncommon in hreech-labor. 

Not St>ldum wr hear of r11se~ in which thr membmnes Ol'C srtid fo hove burst 
day . .: and 't('fl'I.·.~ befotr. trite labot. The reality of the bursting m:iy well be 

1 ~ceT11rnicr rind Chnnlrcuil. 
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doubted. ~ome of these apparent ruptures are examples of the rupture 
simply of the chorion and of the escape of fluid which had collectccl in a 
false !'RC between it and the amnion, this latter membrane remaining intact. 
Other cases are examples of the rapid secretion of watery fluid from the 
mucous membrane of the cervix, and perhaps of the vagina. .And, in some 
case~, an involuntary c~cape of urine has been mistaken for liquor amnii. 
In these cases it has nearly always been noted that the membrane::-; burst 
again at the clue time, discharging the due quantity of liquor amnii, or even 
more. It has been supposed that the membranes, having ruptured, may 
reunite, the amniotic sac being reintegrated; or that a large quantity may 
trnnsu<le under pressure through the unbroken membranes. Distinct proof 
of these hypotheses is wnnting. 

Premature escape of fluid in considerable quantity often give5l a false 
alarm of impenrling In.bar. The physician determines the significance of 
such discharges by examination. If he finds no evidence of uterine activity 
by external exploration, and no marked or progressive dilatation of the 
cervix uteri, he may conclude that labor has not fairly set in, and may 
snfely retire to await another summons. 

4. The 0 Show," or Escape of Blood-streaked Mucus.-Closely connected 
with the formation of the bag of membranes, and often preceding it in time 
of' observation, is the muco-sanguineous discharge called "the show." -nre 
have before called attention to the copious creamy matter which covers the 
vaginal portion and upper part of the \1agina during pregnancy. This is not 
a glandular secretion, but is strictly the result of rapid exfoliation of the 
pavement-epithelium of these parts under active hyperremia. Besides this, 
the enlarged glands of the uterine neck secrete a thick viscid mucus which 
collects in the cervical cavity, forming a gelatino1's plug. At the commence
ment of the stage of dilatation portions of this mucus escape. This will 
slick to the examining finger, or may be passed spontaneously, and spot 
the linen. Generally it is yellowish or plum-colored. The color depends 
upon the proportion of blood mixed with it. Sometimes the blood is seen in 
streaks. Slight blood-tinging is attributed to the separation of the chorion 
from its connection with the uterus through the decidua. .Minute vessels 
arc torn across. 

Turnier connects this mucous discharge with the liquor amnii which 
oozes through the membranes before their rupture. It thus acquires new 
propertiea; it becomes more unctuous, more running, and more tit to lubri
cate the external genitals. This, says Tarnier, is so true that if we fin<l the 
vagina scarcely moist when we examine, we may almost affirm that labor is 
but little advanced, and, on the contrnry, if the va~ina is well lubricated, 
permitting the introduction of the finger easily, without the aid of a fatty 
body, it is very probable that the os uteri is already well dilated. 

5. The expansion of the vagina, perineum, and vulva has been described 
in its motor phenomena. It remains to describe some features in the la.st 
stage of' dilatation of the cervix uteri and of the perineum in their bearing 
upon the mechanism of labor1 which were very imperfectly appreciated before 
Robert Barnes's views wer~ published.' Towards the end of the dilatation 
stage, especially in primiparre, the axis of the uterus approaches coincidence 
with the axis of the pelvis, its lower pole pointing to the middle of the sacral 
hollow. This relation causes the centre of the expanding os uteri to be 
opposite the sacral hollow, with its poeterior margin directly under or eve11 
above the sacral promontory, according to the degree of dilatation, whilst the 
anterior margin of the os will be carried close to the sacral hollow, the 

1 Obstetrical Operutiona 
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anterior wall of the lower segment of tbe uterus capping the child 1
8 head. 

It thus happens that on.exnmining at thi!S stage, the finger carried in the 
axis of the pelvic outlet, does not enter the os uteri, but impinges upon the 
anterior part of the lower segment of the uterus, bulged out by the head. 
To find the os, the finger must tra\•el far back, and then curve forwards 
under the promontory in order to find the anterior edge of the os t see Fig. 
11:1, 11 tt) and enter the cen·ix. On referring to the diagram, it will be seen 
that lhe anterior part of the lower segment of the uterus forms an inclined 
plane in the pelvi~. which necessarily guides the head into the sacral cavity 
so a:-; to clear the promontory, thus de:icribiog '' Baroes's curve." In the 
typical normal pelvis this curve is slight, but it is always a factor in de· 

F10 11:1. 

, tir•fnrntt·1111 \aJ,·., }' ~ •. ·U•lurJ•nill .1\\";Jl\1' 'H. (l-111t-1i. b. Ill ,\,ltr 

termining the course of the h.en<l. 'Yhere th~ pr~mon.t~ry pr?jects undu.ly, 
this curve assumes greater importance. Thi~ d1spos1t1on of the anterior 
wall of the lower !-legmcnt of the uterus Rohert Barnes calls the first, or 
anterior, or utrrine vah-e (~ee Fig. 113, 11 t1) . It iii sometimes carried down 
before the head to the very floor of ,..the pelvis, so as to touch the second or 
perineal val\·e (Fig. 113, p t•l, w_hirh we \\'ill now des~ribe. The head fairly 
in the pelvic cavity, the uterme valve hns done 1t~ duty and ought to 
retreat. It usually does so, being drawn up bchiud the symphysis. The 
head then hns only the vulva to traverse. It now eucouotcrs a second 
plane or vnlve. formed b~· the perineum or floor of the pelvis. Thiti:, re
garded as an extension of the lower or forward curve of the sacrum and 
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coccyx, rules the axis of the outlet of the pelvis, which is the route the 
head must take. Continui11g expu1sive efforts bearing upon the child\ 
spinal column, the head is extended and is directed under the symphy::;i~ in 
Carus's curve through the outlet. Thus the uterine valve or plane guides 
the head into the pelvis; the perinea} valve or plane guides the head out of 
the pel\'iS by the axis of the outlet. 

"rhen the head reaches the pelvic floor, it enlarges the outlet fir:,.i.t by 
pushing back the coccyx, secondly by depressing and distending the fle~hy 
prolongation of the pelvic canal, transforming it into a channel along which 
the head is guided. All the tissues forming the pelvic floor are stretched; 
the recto-vaginal septum is pushed against the rectum, which it flattens; the 
auuo;:, often surrounded by a rim of' hemorrhoids, is widely opened, so that 

FIG. 114. 

the mucous membrane of the anterior wall of the rectum is exposed. "'"hen 
the head is bulging out the perineum, the stretching opeu of the anus is often 
so great and the tissues nre so thinned that the finger mny easily pa1;;s into 
the anus under mistake for the vagina. Sometimes the edge of the anus 

cr~~~~e~~nt~11~r e~~11~uc~!~~~1!~7~na~~:b~~d~Z,1 ~1~~~e~~~t~~~1~cl~s1~~1;), have bulged in 
part between the labia vulvm, retreats, and the perineum becomes flaccid. 
This retreat of the head is often ascribed to the elasticity of the external soft 
parts, which carries the child up again towards the abdomen . The true 
reason is found in the relaxation of the uterus and abdominal muscles, the 
action of atmospheric pressure, and the suction power of the abdomen . After 
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the child i~ honi. this vacuum or suction force is very manifo:-;t. Air may 
he rlrawn into the uterus if the woman lies in the l)rone posture, nn<l th-e 
pf'rineum i!i held back . ThiR fact supplie.-.: nn argument in favor of the 
~lnr~al po:--ition, with the shoulder8- slightly rai.-e<I. Thu~ thl! uterus permits 
the fn·tu~ to fall back n little into its cavity, and the enlarged ab<lominal 
ca\·ity rrceh·e.- the uterus, the pelvis being JJl'O fonto relieved. 'nl<'n the 
utHUS and ah1lominal mu~cles again contract, the uterus am] fo·tus are again 
propellr<l again~t the perineum until at last the head is drin·n through; the 
perinral valve or plane is carried back, slipping over the face. In prirni
par:t' the anterior edge of the perineum, the fourchette, is almost invariahly 
tflrn. 

Barnes's uterine and perinea! planes or rnkes are identical with the 
puhir and ~acra\ segment:-; of th~ pelvic ftuor described by llart and 
Bar hour. 

The process of the third or placental stage of labor, or, ns Tyler.Smith 
C'nllf'il it, the s1tp7)le111e11tal stage. 

"Thile the body of the child is born by the motor actions described, the 
contracting uteruF- follows clo~ely upon it in its de~cent, and the action of 
the uterus, excited at this time from the immense irritation of the vagina hy 
the advuucing frctus, is fre,1ueutly sufficient to throw off the placenta, and 
lmlge it in the upper part of the rngina. ·when the placenta is not ca!it in 
thi~ way by the last expul!!ive pain, it remains quietly in the uterus until 
the appearance of the first after-pain. During this interval the uterus con
tracts with tolerable firmness. If the placenta has been expelle<l into the 
''agina, its presence here excites after awhile bearing-clown pains and con
trnction of the vagina, similar to those of propulsion and expulsion, only 
far less considerable. The vagina may be regarded as a musculo-elastic 
canal ; it tends to contraet when emptied; but its contraclile power ii::, if 
not paralyzed, greatly weakened by the enormous clistention it has recently 
undergone; and t he body it has to contract upon, the placenta, is soft and 
plnst.ic, easily mould ing itself in the bag wh ich the vagina forms; it is not 
i::olicl enough to be easily driven forwa rd. so that commonly some adju\·ant 
force is necessary to effect its removal. Th is may be applied ti tcrgo by com
pr<':0:-1ion of the uterus, as will be described hereafter, or d fronte, by fraction 
upon the cord and placental mass. 

The child and placenta expel led, contraction is still imperatively needed 
to :--ecurc against hemorrhage. The hrernostatic proces~ will be particularly 
d~8cribcd when treating of post-partum hemorrhage. Here it is enough to 
~Late thnt when the placental separation is effected1 the abraded surface of 
the utl'l'l18 ie. strongly excitor i and as the placental nm~~ pa~:-es through the 
vaginal pal'l'!age and o:-tium vagime, excitation which insures full uterine 
contraction is supplied. It is a character of the ut<'ro-\·agiual canal that at 
the l'lld of lnhor all the s.urfaces are more acth·elv cxcitor, nncl the anl:'wer
in)! motor contractions become more rapid and more ea~ily provoked. 
Dnring !"e\·ere labor irritation of the os uteri or of the nigina will often in
cn..·a~e the pains in a. moderate <legree, but now the introdurtion of the hand 
will excite instant a.n<I forcible contraction of the utel'Ll~. The extrauterine 
l'xcitors of uterine action also come into play in a remarknhle manner. 
Hi~ht irritation of the mammary excitor nerns excites distinct contractions 
of the utPrns. Drinking even blan<I fluid will act in ~imilar uurnncr. 
Emntion from thinking of the child will generally produce an after-pain. 
And it is untler reflex excitation of this kind that continuous contraction is 
k<'jlt up, promoting i1l\'olution nncl the returu nf the uteru~ to the ordinary 
stall• of a non-motor organ. 

The duration of labor rnrie!) in different and e\·en in the :--ame subjects. 
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('om paring, in the first place, natural labors only, we find, fi.r.•f, that the 
avera~e duration is greater in primipar::e than in ruultiparre. Xotwithstnnd· 
ing the great nervous and muscular energy usually found in young primi· 
parre, the resistance opposed by the soft parts is absolutely and relatively 
~renter. The uterine muscle is not so well developed, its power is le:::-;. 
Counting the commencement of labor from the first paiuF:;, it may be stated 
generally thut the duration is from twelve to fifteen hour~ i that the stuge of 
dil:i.tation i!-. about equal to that of expulsion. It is commonly ~ai1l that 
primiparre adrnnced in age-that is, at forty or more-suffer more protracted 
laborl5. This is generally true; but marked exceptions are not rare. 

IIcre<litary types of' labor are observed. Through several generations 
:::lownes:; or rapidity of labor has been noted. 

In pluriparre the average -duration is about seven or eight hours, and the 
stage of expulsion is often shorter than that of dilatation. The expulsi\·e 
energy may be as great as, or greater than, in primiparm1 whilst the re-sist
ance is both absolutely and relatively less. The quickest labors may be ex
pected in young women parturient for the third, fourth, or fifth time; when 
parturient for the ninth or tenth tirue1 and approaching forty yE.>ar" of age, 
the labor may be more protracted. 

Influence of Station in Life, Race, and Climate, upon the Duration of 
Labor. 

It is generally believed that in hot countries labor is quicker than in cold. 
But we are not aware of any exact data bearing upon this poiut. Tbe tales 
told of women of barbarous races bringing forth without pain and without 
danger must not be hastily accepted as universally true.1 Trustworthy 
reports assure us that protracted, difficult, even fatal labors are not unknown 
amongst them. It is certain, however1 that women brought up in luxury 
and idleness have to undergo more protracted labors thnn have women 
brought up in the country and inured to bard work. 

The Influence of Labor upon the Maternal Functions. 

The principal functions undergo certain modi6cations usually transient 
under the influence of the uterine contractions. The nervous disturbances 
are the most constant and the most various. At the outset there is com· 
monly some sense of anxiety, which quickly disappears as the pains follow 
with reguluity. Then1 as the orifice <lilates. l\ deg-ree of agitation j:-; ohsen·ecl. 
Frequently a rigor sets in; this is reflex; a similar phenomenon is observed 
at the commencement of micturition even in men. About this time vomiting 
is not uncommon. It is attended by relief. There is an old adage amongst 
women that 11 sick labors are safe." Ia some women a temporary delirium 
occurs, especially at the acme of the expulsive stage. Generally, however, 
the nervou:-; susceptibility lc:;sens as the expulsive stage advances. The 
store of nervous energy is concentrated upon the focus of physiological 
activity, where it is healthily utilized. During labor women lll)t seldom 
complain of c1w11pl!, referre1l to the upper and inner F:;ide of the thighs, or 
even to the whole length of the lower limbs. The first kind are due to the 
compression of' the obturator nerve by the fiL'tal head; the seconcl to the 
compression of the sciatic plexus by the head. Cramps alvng the inner side 

1 Lubor :\mong Primitive People•. Englemtlnn 1 1~8:J. 
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gencrnlly of one thigh are often complained of by women towards the end 
of pregnancy. Robert Barnes, many years ago, registered the statements on 
thi:- point of women applying to be attended during labor, and found that 
he could predict the position of the head by noting which thigh suffered. 
Thu~ the left-thigh cramps foretold n first occipito·anterior position, nnd 
right-thigh cramps the secon<l position. 8!milar obsen•ations hold good 
during lnbor. 

The cirrulation is accelerated, the pulse becomes stronger as well as quicker. 
Arterial tenF-ion is increa~ed. 

f'alor~fi.c.ation is modified. The heat of the body is raised; the thermometer 
applie1l lo the armpit, mouth, or vagina indicates a higher temperature than 
at the en<l of gestation. The thermometer plnced in the uterus itself indi
cates a still higher temperature. This is accordant with the physiological 
law that increased physiological action entails a richer supply of blood and 
rise of temperature. This phenomenon is called local hyperfhermia. Peter, 
Schroeder,1 'Vinckel,2 and Hennig found that the temperature in the uterus 
during labor was higher than in the vagina, and that it rose during the con
tr11ctious. Griiber observed that the rise in temperature was very slight in 
normal labor, but very marked in abnormal labors. \Ye must bear in min<l 
that the observations were mostly made in lying-in hospitals, where pre
vailing conditions often disturb the normal proce~ses. But making due 
allowance for this source of fallacy, it may be accepted that there is a real 
rise of g.;:meral temperature during labor, and a special rise in the uterus 
during coutraction. 

In some case:i the skin remains dry and hot during labor, but often it is 
bathed in perspiration. The face becomes red, the tongue pale and rather 
dry. The:se phenornena are especially pronounced when the dilatation stage 
is protracted. 

R~pfration is modified. The movements are increased. \Vinckel says 3 

the iucrea~e is as 20.7 to 18.7 in the minute. They are more frequent during 
the intervals between the contractions. During the expulsh•e contrnctions, 
when the respiratory muscles are called into action, the glottis being closed 1 

the movements nre necessarily suspended. 

Modifications of the Functions of the Fretus Produced by Labor. 

The phenomena presented by the circulation have been already described 
when studying the effect of the uterine contractions. 

REsl'lRATlOx.-During gestation the footu:3 makes no respiratory move
ment. U espiration and its attendant nutritive processes are carried on by 
osmosis-that i~, by gaseous and liquid interchange between the maternal 
blood and the frctal blood in the placeata. This goes on duriag labor. But 
if the placental function is unduly interrupted1 inspiratory efforts are made, 
umler which mcconium may be voided into the liquor amnii, and some of 
thi:-; fluid may be drawn into the air-passages. 

Occnsionally, when the membranes are burst, if the face pre:ients, or if the 
ob:,tetrist has paf:.sed his hand into the uterus to practise some mann•uvre, air 
may bl• conducted along with it, and reaching the child, may be inspired by 
it; aa<l thus a phenomenon which has been much contested may arise. 
Thi:3is-

VAotTUd lNTHAU'l'lrnJNus.-On expiration the f..rtus, still in utero or in 
i:agina, nu1.v utter a cry. The possibility of this has been doubted. Vel-

I ~1:hwnn~cr-drnft, Geburt und 'VochenbAtt, 181Ji. 
1 Klini~dtc l3cob11chtungcn zur J>allwlo.zie der Geburt, 1813~. 3 Loe. cit 
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peau, with pithy cynil:ism, i;aid: "Since educated men, worthy of faith, ~ay 
they have heard it, [ believe i but if I myself ha<l heard it, I would not 
believe." And, indt:ed, it is one of tho::;e things that demand close, intelli· 
gent, and repeated observation to carry conviction. Certain it is that sou nils 
easily mi::;iuterpreted by unskilled and impre.::sible minds are heard which 
are not due to this cause. A. little air getting into the uteru:s or vagina has 
given rise to sounds which we have known the bystanders to attribute to the 
child, yet the child has been dead. 

The evidences upon which we rest our belief in the reality of vagitus 
uteriuus are these: 

ht. The proof~ now generally accepted that the frotus in ulcro makes real 
inspiratory efforts when the placental circulation is interrupted. 

:M. The fact that air may find its way into the vagina and uterus and 
come into contact with the child's face. 

!3d. The fact that during the diastole of the uterus there is a degree of 
suction force towards Lhe cavity, and such relaxation of the utel'Us, thnt the 
chest walls of the child may readily expand. 

4th. The fact, which we and others have verified, that when the face pre
i;;ents, and is still at some distance from the vulva, air admitted to the vagina 
reaches the child's face, and is inspired. In these circumstances we have 
heard the child cry 1 and the vaulted chest when born shows that it had 
breathed. Indeed, in these circumstance::;, breathing has been maintained 
either by keeping a finger or a tracheal tube in the child's mouth. 

If air can thus enter the child's lungs when the face is in the vagina, it is 
reasonable to infer that it may do as much when the face is still in the cavity 
of the uterus. 

Lastly, there is the evidence of authority, positive evidence of men not 
open to impeachment of ignorant credulity, and too multiplied to be set 
atiide by sceptical negation. Amongst the witnesses to the fact are ~fore, 
Baudelocque the younger, Depaul, Wmckel, to whom we may add ourselves. 
Several of the instances recorded h;.we been cases of foot or shoulder pre
sentation, where the hand was introduced into the uterus for the purposes of 
turning or extraction. 

The Management of Simple Labor. 

'VUAT TO 013SEIWE IN THE PARTURIE!\'T \VO:\U.N. 

1. The aspect an<l general condition. 
~. Pulse, respiration, temperature. 
3. Feel the abdomen, to estimate size, firmness, movements of uterus, 

po.:;ition of uterus; al:so the changes in these conditions duriug the pains. 
-1-. Inquire as to pains, the ir seat, order of recurrence, duration, intervals. 

:Sate the discharges, mucus, blood, watery. 
5. Vaginal &mnination.-Lubricate the fingers with carbolized va~eline, 

1 in 30. 
The first thing to determine is: the reality of pregnancy; the next is: 

the reality of labor. Xote the time of beginning of opening of the os uteri. 
Thi:; marks ~he beginning of the first 1Jtage of labor. These points settled in 
the nffirmnt1ve, the finger takes note of the condition of' the vulva, of the 
vagina as to lubl'ication, dilatability; of the os uteri, its position; is it open? 
if so, to what degree 1 is it dilatable? does it alter during a pain? 

The presentation: th is should if possible be made out; the bag of mem
branes: does it bulge during the pains? is it thick, resisting, or thin? is it 
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i::itill entire or burst? Catch the liquor amni1 in a bowl i ini::ipect it; i::; it 
limpid, turbid, pale, or discolored? note the quantity. 

~tethol'Copic obi;iervation mny be applied to tbe fcl'lal heart. 
~o far there is little to do beyond observing the cour!le of events, :rn<l sus

taining the courage of the parturient. Care should be taken to secure the 
emptying of the bladder. A little light nourishment may be given. If pain 
be urge_nt, a sedati~~ draught of 15 minims of laudanum may be ginn. If 
the patient or her friends call out for chloroform, evade complying during 
this ~tage. The continued pre::ence of the physician during this stage is not 
necel'snry 1 but when dilatation is fairly progressing in a pluriparn it is wiser 
to keep within call. 

During the premonitory stage, or if not then done, during the dilatation 
stagc1 it is u~ef'ul to empty the bowels by enema; the subsequent progress of 
the labor is facilitated, aud annoyance to patient and physician is avoided. 

The main duty of the physician is to take care that no undue interference 
or meddling is practised. Especially the parturieut should be cnjoiue<l not 
to attempt ''to help her:::;elf 11 by forcing efforts. TheRe do not advance the 
labor, nnd only exhaust the pntieut's strength. 

Take care thnt no ergot ot· other oxytocic::; be administered. 
Take care not to rupture the membranes. 
:Note the time at which the membranes rupture. This marks the begin

ning of the second stage of labor. 
Observation is uow directed to the advance of the presenting part; the 

rotation and other adaptive movements. 
The formation of the caput succedaneum or corresponding swellings in 

presentation of parts other than the head. 
Xole lhe condition of the woman as affected by the labor i pulse, respira

tion, t1tate of skin, rigors, injeclion of face, or pallorY vomitingY <lefecatiou? 
Xote the capping of the child's head . 1, by the ulerine valve; :2 1 by the 

perinea! valve; Lhc condiLion of the vulva nnd perineum; the rotntion an<l 
extension of the presenting part. 
Observ~ the evolulion of the child during its birth. 
Note the state of the child when born; sex, development, alive or dend; 

feel the con!, feel the thorax for heart-beat, observe aspect of face, cyanosed 
or pale; nre limbs limp or flexed upon trunk? Respirations, character of. 

The plasUc deformations, i.e., shape of head; are crnuial bones entire? 
From the beginning of this stage, as a rule the patient, if a pluripara, 

should not letwe her be<l; in the case of a primipara, however, if the pains 
flag, she may get up and walk about a little at intervals. This has the 
effect of awakening the uterine contractions, and lessening the tedium of 
expectation. 

~ometimes, when the head is bulging the perineum, the woman feels an 
imperious \\'fiDt to relieve the bowel, and she may try to get on the night
stool. This should on no account be allowed. W'"e have known the child 
to be precipitated into the stool, the cord broken, and the child in danger of 
drowning in the content:::; of the stool. A.nd there is no slight danger to the 
mother of hemorrhage and inversion of the uterus. 

The care of the perineum. It hns been much disputed whether the 
perineum t'hould be" supported/' or left to take care of itself. 'Ve believe 
there is now a gl·neral consensus or opinion in favor of supporting tbe 
perineum. The question, therefore, is simply when to <lo it, and Aow to 
do it. 

'Vm::x 'l'O Hui'PORT TITE PEHINEmr.-It is of no use to begin before the 
hend is distending the vulva. All pressure upon the pelvic floor before this 
time i::i waste trouble, nod injurious by contusing the parts. Besides, as 
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Tyler-Smith pointed out, pressure upon the perineum may excite uteriue 
contractions, and thus disturb the due order of the parturieut procees. The 
proper time to give support is when the head is gliding on through the vuh·a, 
stretching the perineum, thinning it out, so that it threatens to burst. 

How TO SUPPORT ·rrrE Pm:uNEU:.L-Dul'ing the expulsive stage a finger 
is applied from time to time to the head and carried back to the edge of the 
})erineum to take note of the adrnnce of the head, and of the <legree of 
stretching of the perineum. '\Then this is great, and increasing before the 
advance of the head, support duly rendered may help in two ways-fir!3t, the 
palm of the hand, so spread out as to rest upon the coccyx behind nod upon 
the pelvic floor, prolongs and strengthens the pelvic f:loor, retarding the too 
precipitate exit of the head, gh•ing the soft tissues time to stretch, and by 
directing the head under the pubic arch, excess of pressure upon the edge of 
the perineum is avoided; secondly, by pushing forward skin from behind 
and the sides, the capacity of the perineum is somewhat increased. Support 
is given during the pains, and remitted during the intervals, to enable the 
circulation to be Testored. Free lubrication with vaseline or oil, and occa· 
siuually fomentations, make the dilatation more easy. 

Laceration. of the perineum may begin in two ways-first and most corn· 
monly by tearing at the extreme edge, and then the rent may extend back· 
wardti in the median line splitting up the pelvic floor to the edge of the 
sphincter ani or through it, or the rent may run laterally; secondly, the 
perineum, bulging out in the middle, may burst at this part, and the rent 
may run forward through the fourchette and backwards through the sphinc· 
ter srni i or the chil<l may be driven bodily through the central hole, the 
edge of the perineum keeping entire. The child performs a feat similar to 
the circus feat of leaping through a h0op covered with paper. 

It is obvious that the extended palm of the hand, well supporting the 
pelvic floor, will obviate this latter accident, and that lengthening the 
perineuru forwards, and directing the advancing head well under the pubic 
arch, will much Jessen the risk of tearing at the edge of the perineum. 

·when the occiput is turning up under the pubic arch, the hand of the 
obstetrist grasping the head steadily pushing it forwards, may greatly aid the 
extension movement. If want of driving power is observed at this time, 
steady pressure upon the fundus of the uterus will, by propagated force 
along the chil.d's spine, still further assist the propulsive and extension 
movements. Until the stage of expulsion is advanced the posture of the 
patient is not very important. She may seek ease by varying it. But 
when the head is engaging in the vulva, the period of final crowning, the 
posture assumed may favor or lessen the risk of the perineum being torn. 
'Yhether the posture be dorsal, as in Franre, or the left lateral, as in 
England, the knees should be flexed upon the abdomen, and held slightly 
apart duri.ng the evolution of the head. The parturient instinctively 
assumes this posture. It takes off a little tension from the perineum, and 
bTings the pelvic axis into more favorable relations for the passage of the 
head. 

The perineum may still be ruptured by the stretching of the shoulders if 
these be driven through abruptly; the perineum should, therefore, be sup· 
ported during this stage. 

Playfair, not without reason, objects to the term and practice of "sup· 

~~~~!~ff 0!fh~=i~is0:ff:,~:d abi th~0~0:~~~0vrs~~i:!~~.~~c~ ~~~::S~f:g 0fi1!1~~f:r~f 
the perineum and extemal labia forwards and towards the median line. 
The perineum is thus supplemented and rendered less rigid. Goode! puts a 
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6oger in the reclum and draws the structures in front forward, so as to 
relax the fourchette. 

The Cord.-As soon as the head is born it is proper to pass a finger 
roun<l its neck to discover if the cord be coiled aroun<I it. It' this is the 
case, there are two wnys of' dealing with it. First, if' the head is stationary, 
nod the cord be not tightly embracing the neck, a gentle attempt may be 
made to draw the encircling loop forward o\·er the occiput and head, su as 
to liberate it. But should there be any difficulty in executing this manren\•re, 
it is better not to lose time, which may iuvolve two distinct calamities
firat, strangulation of the child; secondly, dragging by the shortened cord 
upon the placenta an<l uterus, thu:; disposing to rupture of the cord nt the 
placental end, or detachment partial or entire of the placenta, leading to 
hemorrhage; or if the placenta remain adherent, possibly to inversion of 
the uterus. At nny rate, the normal course nf labor will probably be 
disturbed. 

The simple, prompt, und effective escape from these accidents is to cut 
the cord nt the most con \'enient point. This done, and holding the two cut 
ends, a ligature ma.y be applied to each to meet the possible complication of 
a Becoud child in utero drawing its blood-supply from a common placenta, 
the vessels of' the two fiNuses anastomosing. The improbability of this 
event is so great that it might, perhaps, safely be disregarded. Another 
event is wore probable-blood may escape from the ftctal end of the cord, 
and thus endanger the child. In the great majority of cases, the head 
hn.viug emerged an<l the chest quickly followiug, air is drawn into the lungs, 
the circulation ll$SUmes the course determined by aerial respiration, and the 
bl1l0d·current is turned off from the umbilical vessels. Still, if we cannot 
tie both ends of the cord-we must tie both because we cannot tell which iE 
in communication with the fcetus-it only remains to expedite the delivery 
of' the trunk, so as to tie the cord near the umbilieus in the usual way. This 
is done by gentle traction upon the head by the hands, aided by" ex pres· 
siou n-that is, by compressing the fund us a.ud sides of the uterus. 

There i:; no need to tie the placental end of the cord unless we suspect 
twins; the little blood that oozes from it does not come from the mother; it 
is simply that part of the footal blood which circulated in the placenta. 

The third stage. The cord is tied . The proper time for tying iL. 
Feel above pubes, state of uterus, and contractions. 
Ascertain state of bladder. 
Trace cord into vagina to ascertain if its insertion is within reach. 
Observe state of woman, pulse, respirations. 
Flow from vagina, hemorrhage. 
Trace state of uterus after expulsion of placenta.; is there a second child? 
The plncenta is cast out or expressed. 
Examine placenta minutely. Is it entire, as to its cotyledons and mem· 

branes? Observe relation of rent in membranes to nearest margin of pla
centa; how did placenta. pass out of vulva, edgPwise, or like a reversed 
umbrella, membranes covering maternal :surface? Does it show signs of dis
ease1 fattv, calcareous, or other tissue change? Form; relation of insertion 
of cord l;i placental circle; is pln.centa single, diffuse, cir does it show stray 
cotyledons~ 

.Examine vulva and perineum; intact or torn, extent of injury ; thrombus .. 
The p:trturient becomes a puerpera. The binder is applied. 



43-1 

The Management of the Third Stage of Labor. Physiological 
Hemorrhage of Parturition. 

The third stage of labor consists mainly in the extrusion of the placenta. 
Security against hemorrhage and against septicremia depend largely upon 
the proper management of this stage. The conduct to be observed mu~t be 
based upon the recognition of events which take place. The following con
ditions are observed in healthy labor: 

Immediately following the extrusion of the child there is a foll of 
nerve-tension and fall of vascular tension, a kind of physiologicR.1 shock, 
not usually marked by depression, but rather by a state of gentle lassitude 
and a :::;cn:-:ation of relief that a great and trying function has been accom
plished. The rapid discharge of' nerve-force during the stormy struggle of 
expulsion is followed by a calm that lasts for several minutes. This calm is 
nece~sary for the recovery from the shock, for tbe restoration of nerve-force 
which is wanted for the extrusion of the placenta and the contraction of' the 
uterus. Immediately following upon the contraction which expels the child 
the blood-flux hitherto attracted towards the uterus to nourish the child is 
diverted from the pelvic vascular system. The separation of the placenta 
from the uterine wtJ.11 begins with the expulsion of the child. The strongest 
contractions of the uterus commonly fail to separate the placenta so long as 
the child is retained in the uterus, unless it be in breech presentations. The 
separation is effected by the rapid loss of relation between the area of the 
placenta and the area of the uterine surface to which it had grown. The 
superficial area of an average placenta may be stated at 70 square iuche:", 
and of cour~e the superficial area of the uterine surface to which it adheres 
corresponds. But when the uterus contracts, the area of placental attach
ment is suddenly reduced to about 19 square inches. Thus the placenta is 
cast oft: 

This contraction of the uterus is attended by another event. The volume 
of blood prepnred for the nutrition of the child, placenta, and uterus is now 
superfluous. It has to be disposed of. This is done as fol lows : the uterus 
contracting, the blood contained in the sin uses is forced out into the cavity 
of the uterus. The blood so discharged may be called "the physiological 
hemorrhage of labor." Another portion of maternal blood. that contained 
in the placental cavernous structure, is thrown off with the placenta; at the 
same time the intrauterine arteries being closed, the blood brought to the 
uterus is turned aside into the general circulation . The effect of this last 
process is to raise somewhat the arterial tension. 

Generally the detachment of the placenta. is completed, or nearly so, by 
the final contractions which expel the child. But it is often retained for a 
while in the uterine cavity. During this retention the uterus nece~sarily 
remains bulky i its placental area is not reduced to the minimum, and some 
further loso of blood may take place. But, presently, the nerve-force grad
ually gathered up in the stage of rest is called into Ube. The presence of the 
placentn. in the uterus rouses the dormant <liastaltic function, and renewed 
contractions set in. The cubic space of the cavity and the placental area 
are quickly reduced, and thus the placenta is often caot into the vagina, and 

•sometimes into the bed . 
'11he mechanism, of the detachment and extr'l.tsion of the placenta is effected by 

two forces of the uterus, retractil ity and active contraction. As the child is 
extruded from the uterine cavity, the uterus springs back al'l it were upon 
itself, effecting a restitution of form an<l size by virtue of' its elasticity or 
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retrnctility. To this force is added the acth~c contraction of the muscular 
coat. 

The placenta itself is detached before the membranes. The mode in which 
the placenta is cast out of the uterus bas lately been much discussed. It is 
ofLen observed that when the placenta is withdrawn from the vagina, it is 
inverted-that i!;1 the fOOtal surface coruf's first, and the membrnnes following 
cover the maternal surface. This is of course the re\~ertie of' the relations of' 
placenta and membranes in utero. On the other han<l, when no traction is 
rna<le upon the cord, and the expulsion of the placenta is effected by the 
natural forces, it ii:; frequently found that the maternal surface is external, 
whilbt the melllbnrnes preserve their natural relations, covering the f'retal 
su rfoce and the cord. 

H.ecent text-books giv~ comparative figures of these two appearances1 one 
that representing the" mverted umbrella" disposition from Schultze, who 
aclopt1:5 J3au<lelocque's description ; the other representing the placenta and 
membranes preserving their normal relations, from Duncan. Duncan 
maintained that tbe inversion was produced by manual ioterlereuce. This 
is undoubtedly true sometimes. But it is an error to as:;ume that it is always 
true. \Ve can affirm from the most minute observation that the uninter
rupted natural process will often produce inversion of the placema; and 
also that moderute traction on the cord, aided by compre~sion of the uterus, 
will deliver a placenta edgewise, the membranes covering the fcetal surface. 

Baudelocque's account is perfectly accurate. "Sometimes," he say8," the 
diimnion begins at the centre of the placenta, and sometimes at a point of 
itis circumference, and diff'ereut phenomena result. In the first case, the 
middle of the placenta being pushed forward forms a pouch which fills with 
blood, anti which prei:;euts to the touch its surface covered with membranes 
and vei:isels. 1\.. similar pouch forms1 and the placenta presents in the same 
manner, when it begins to separate by the furthest edge from the os uteri. 
But things take place differently when the placenta is <letached from below, 
especially when near the os. In this case it roll:; upon itself like a cylinder 
or horn, according to the length of the uterus, so that it presents by its rough 
aspect, and its exit is always preceded by a discharge of blood." The case 
could not be better stated . 

Tarnier affirms that the inversion of the ovum is habitually spontaneous, so 
that the amniotic aspect usually looks externally. The placenta, he says, 
first detaches itself, and in descending upou the neck of the uterus and into 
Lhe vagina, it drags the membranes, which in their turn become detached; 
thus the ovum turns inside out like the finger of a. glove, and presents its 
amniotic surface outwards. It is the fCetal surface then which usually pre
sent:; it~elf' at the orifice of the uterus, even when no traction is made upon 
the core!; hut Taruier al:;o admits that the placenta :sometimes presents by 
iti; e<lge. Ribemont-Dessaignes and Pinard, bn:sing on numerous ob:servations 
ud !toe, nffirm that the placenta in the great majority of instances presents 
by its fcctal aspect. We conclude that both presentations may occur spon
taneou:-;lv; and we are prepared to go ft.1rther and say, that the e<lge pre~enta
Lion, mc~mbrnnes covering the amniotic a.\:ipect, may occur under traction 
upon the curd. At the same time it must be admitted that traction upon 
j.he cord when the insertion is central favors inver::;ion. The explauat1on, 
we think, will be found in the seat of' attachment of the placenta. When 
the plncenta is implanted upon the fundus, or anywhere withiu the upper 
polnr region, the cord is usually central as regards the placenta, and the 
central detachment describ~d by Baudelocque, leading to bulging of' the 
mi<l<lle of the plnceuta, most frequently takes place (see Fig. 115). On 
the other hand, when the placenta has grown to the sides of the uterus, a. 
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part dipping within the lower zone or segment, this lo\rer edge will geuera_lly 
be first detached and the placenta will descend edgewise, mil up leugthw1se, 
and come into the vagina with the membrnnes covering the fretal aspect. 

\Ve offer this explanation, not as a matter of' speculation, but. as the result 
of many and careful observations upon the phenomena attending the various 
seats of implantation of the placenta. These observations will be again 
referred to when describing the history of placeuta prrevia. This view of 
the mode of presentation of the placenta depending upon the seat of im· 
plantation is described by Baudelocque. Figa. 115 and 1 rn repre~ent the ordi· 
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nary mechanbsm of detachment and expulsion of the placenrn when it had 
grown to the upper region of the uterus; and Figs. 117 and 118, when it had 
grown to the sides. 

When the placenta is detached, the uterine contractions drive it into the 
vagina. If no interference be practised, this stage takes about ten to twenty 
minutes. 

The next stage consists in the expulsion.from the genital canal. This maJ 
take an hour or more. The recently distended vagina is expanded by the 
intruding placenta. It lies there beyond the range of uterine power; the 
vagina itself possesses inadequate contractile force; and but for the forcing 
action of the voluntary muscles exerted as in defecation, the placenta might 
remain for an indefinite time. Indeed, ' Villiam Hunter and others of his 
school, carrying to extremes faith in the sufficiency of nature to complete a 
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physiological process, were in the habit of leaving the work to nature. The 
results were in some cases so disastrous by hernonhage and septicremia that 
this negative practice was abandoned. 

There are four principal methods of managing the placenta. The.first is 
the exploded one just described of doing nothing; but sometimes there is 
nothing to rlo. The second is that of removing it by hand from the uterus 
or vagina. T~1e third is by expression, or squeezing the placenta out of the 
uterus or vagina by hand-pressure applied to the uterus. This is called 

l"w.117. Fto. 11,:i 

"placental expression." The fourth is by iutrodLJction of the haud'.'into the 
uterus. These methods form an ascending sea.le, coming into successive use 
according to the rising necessity of the case. 

If we are sure that the placenta is detached from the uterus, the second 
plcm. which consists in simply withdrawing it by gentle traction upon the 
cord, aided by steady pressure on the fund us, is the best. How do we know 
that the placenta ~·s detached f This may be inferred to have taken place if, 
after a few millutes' rest, paius or contractions of the uterus are felt by the 
patient i if t,he obstetrisi feel the uterus har<leu and become sensibly reduced 
ill bulk, formiJJg a firm globe reaching not much above the umbilicus. 
Sometimes he mn.y feel the uterus undergo sudden and considerable reduction 
j n bulk, and he is sensible Lhat something has passed out of its cavity. 

The next step is to pass the index, the cord sen·ing as a clew to search for 
the placenta. If he foil to reach the root of the cord and to feel the placenta, 
be ruay iufor that the orgnn is not yet detached; if, on the other hand, the 
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placenta be easily felt, it is because it is detached and has come down into 
the cervix or vagina. 

Then comes the question of removing it. A common error is too '!'reat 
haste to interfere. "Tait a while for the uterus to recover power, and the 
placenta to mould itself Lo the passages. If we begin traction too soon, the 
irritated uterus is thrown into spasmodic action 1 the natural order of its 
contraction is penrerted; the placental se~t, fo1.ble to a kind of paralysis, 
and the placenta, still perhaps partly adhering, is passive or only slightly 
contracting; more active contractions are provoked in the lower part of the 
uterus. The effect of this is to imprison the placenta in a pouch at the upper 
part of the uterus . .. It is n incarcerated,"" encysted," or there is the so-called 
'i hour-glass contraction." .And then, until the disordered action of the uterus 
has been calmed by repose, or a dose of opium, or a whiff' of cblorofol'lu-a 
remedy to be avoided in t.his stage-the placenta will not come away, unless 
it be by the forcible introduction of tbe hand through tbe constricted part of 
the uterns-also a proceefling to be avoided if possible; or, if we proceed to 
remove the placenta whilst the uterus is still inert, we run great risk of 
mmsing inversion. 

Proceed then gently, and after a proper intexvar of rest, before trying to 
remove the placenta. 

Another imperative IS not to give e1 got during the vlacental stage 
Ergot given at this time likely to defeat the veiy ob1ect Ill view It is 
likely to excite irreguhir spasmodic or tetanoid contractions, which will lock 
up the placenta, and render all attempts at manual extraction abortive, even 
dangerous. 

How TO REM_OVE THE PLACENTA. 
1. During t.he last stage of tbe expulsion of the chilrl, the nurse or other 

assistant will have been pressing steadily upon the fundus uteri, following 
the child clown. 

2. Keep up gentle pressure upon the uterus after the birth of the child. 
Avoid kneading or rubbing the uterus, unless it be clone very gently i other
wise this manreuvre is apt to cause disordered spasmodic action, and we have 
suspected it to be tbe cause of metritis. 

3. After a repose of three or four minutes, holding the co rd by one hand, 
run a finger along it into the vagina. In this case two fingers may be firm1y 
pressed near the root of the cord into the body of the placenta, so as to hook 
the placenta down towards the vulva. The prnssure is steadily made back
wards, fol lowing the curve of the sacrum. You thus get by the combined 
use of the two hands "axis traction." At the same time moderate traction 
is made on the cord, and the whole mass is made to sl:ide down. By the 
consentaneous light traction on the cord, downward and backward pressure 
upon the placental mass, and steady pressure upon the fundus uteri by an 
assistant, the distributed force avoids undue force in any one direction, and 
the placenta, if detached, is removed in the easiest and safest manner. 
Nurses will often at this point urge the patient to cough or bear down, and 
this may succeed. Harvey effected extrnsion sometimes by giving a sternu
tatory. Pulling unduly upon the cord is apt to cause it to break away from 
the placenta. The most common seat of rupture is near the insertion. 
Hence we may infer that this is the weakest point. This accident entails 
the Joss of the natural clew to the placenta, and renders it necessary to pass 
the hand into the vagina, or even in~o the uterus to seize the placenta, unless 
it can be squeezer! out, a,~ will be presently described. 

4. As soon ns the placenta is outside tbe vulva, seize it in both bands and 
rotate it two or three times, so as to throw the membranes into a twisted rope. 
This gives them more cohesion, and the risk of leaving shreds behind is 
lessened. Fig. 116 shows how the mass of the placenta protruding in vagina 
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or near outlet favors this rotation by the bands, and serves to draw the mem
brane down rope-form. 

5. The placenta removed, steady pressure is still kept up on the fundus 
uteri, and the expelled clots and liquor amnii are received into diapers, or, 
better still, into a ohallow bowl. The bottom of the sponge bowl answers 
well. '~his plan serves. the double purpose of cleanline~s and of enabling 
us to estimate the quantity and other chara.ctera of the discharge. 

0. If the uterus is now felt contracted, firm "like a cricket ball," a broad 
binder may be applied. In the case of a. primipara this may he enough, 
but in_ the case of a pluripara, in whom the abdominal walls are flabby and 
give little 01· no compressive force, a pad may be useful, so applied as to rest 
upon the fundus of the uterus, and be kept there by the binder. 

'Vhen the placenta is expelled the uterus enters into permanent concentric 
cuntracLion. The anterior wall of the body is compressed against the pos
tedor wall, the funclus shrinks down upon the body; the lower segment also 
contrnct ing, the whole organ regains something of its shape before pregnancy. 
It now resembles a pear flattened a little antero-posteriorly. Its cavity is 
uow aga.iu triangular; into the two upper angles the Fallopian tubes open; 
the lower angle corresponds with the cervix. Norma\Jy, the juxtaposition 
of the anterior and posterior walls is so close that the cavity is obliterated; 
butowiug to the forcible stretching which the lower segment and the cervix 
have uudergoue, partly paralyzing the muscular tissues, and tearing and 
bruising the cervix, especially at the os ex.ternum, this part remains flabby 
and open for a Lime; and not seldom that part of the uterus to which the 
p!:tcenta had grown is paralyzed for a while. 

The fourth method, by passing hand into uterus. 
If the placenta is not readily expelled or removed by the method described, 

wr have to discover the cause of the delay: 
1. The placenta may be wholly detached, and yet be retained in the uterus. 
Simple Retention.-This may be due to want of contraction of the uterus. 

As has been already pointed out, for a few minutes the uterus, after the 
supreme effort of expelling the child, is exhausted; it wants repose to gather 
strength to expel the placenta. If the course of labol' has heen disordered, 
or if premature attempts are made to pull away the placenta, the uterus 
will contract irregularly: its polarity may be inverted, so that the lower 
segment contracting unduly, spasmodically, the placenta is shut up in the 
uterine ca\'ity. 

Hemorrhage commonly attends this condition. 
~. The placenta. may not be detached. Maintaining adhesion, partly or 

entirely, we then have retention with adhesion. The adhesion may be nalU1·al 
or nwrbid. In tbe case of partial adhesion, hemorrhage is almost certain. 

'Ve must not hastily conclude that the placenta is adherent. Adhesion 
is the bugbear of students and young practitioners. Practically it is very 
rare. It is a good rule in the first place to act as if it were not adherent, or 
as if the adhesion were only partial and easily overcome by the methods 
commonly used to expel the placenta, reserving the extreme measure of intro
ducing the hand for those cases in which the common methods fail. 

im~:~s~:.~10t~~~~~!~ez~~;~~~ 1 ~v~1~c.~1e~;r~s~~n~'~Scribed in Section 3 fails, we 

Although long practised in Dublin, and precisely described by McCli?
lock and Hardy in 1848, a,nd in London by ourselves, 10 ways varymg JD 

detail, the urune of CredC has of lute years been especially assnciated with 
this ruaua.'uvre.' The proper way to squeeze out the placenta, is to place 
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the patient on her Lack near the right side of the bed. You thus obtain 
pedect command over the uterus; you can use both haml~ to n~::;i~t and re-
1ieve ench other, avoiding unste3diness and fatigue. The uterus is grasped 
by a han<l applied on either side of the uterus, the balls of the thumbs rest
ing upon the fundus. Then acting with spontaneou'S uterine contraction if 
it set in. or without if the uterus is paralyzed, concentric pressure is made 
by the hand::i. The uterus will tilt a little on one side, so that the anterior 
wall will be flattened upon the posterior-the normal condition of the empty 
uterus. In this 'my, regular contraction of the uterine muscle is promoted; 
its due polarity is restored by making the fundal action preponclernle over 
the cervical aclion i its cavity is reduced in all its diameters; the placenta 
is driven out into the ,·agina, and by continuiug pressure it is even shot out 
of the vagina into the bed. 'Ve lrace this process going on by feeling the 
shrinking of the ulerus under our grasp. The escape of the placenta from 
the uterine cavity is announced by a sudden reduction in bulk, and the 
escape of the placenta from the vagina is also folt by Lhe operating hands. 
The process also is distinctly traced by the patient. The operation cau~es 
some pain, but should not on that account be done under chloroform or 
ether. These agents certainly counteract healthy uterine contraction and 
promote hemorrhage. The patient must exercise a liLtle courage. The 
quick aud effective relief compensates for her suffering. 

Timely applied, "expreesion" aids and is aided by natural contractile 
effort. In this lies security. Expression as sometimes practise<l, by apply
ing excess of pressure to the fundus, pushing it in towards the cavity, has 
caused inversion. Bee a case by Schnorr. 1 Johnston and Sinclair also re
late a case.2 A case of inversion which was admitted into Rt. George's 
(1881) under Robert Bames's care, was produced in this way. Again, by 
unduly pressing the uterus down into the pelvis, retroversion has been 
caused. Both these serious accidents are avoided by following the method 
described. 

A great a<lvautage attending the method by expression is that it obviates 
passiug the hand into the uterus. Dohrn demonstrated that the method was 
followed by bad results when practised immediately or very soon after labor. 
Fifteen minutes or more should elapse before resorting to it. 

The placenta refusing to be squeezed out, we may assume that it is re
tained either (1) by irregular contractions of the uterus, including the so-called 
"hour-glaes contraction," and preponderant contraction of the lower segment 
of the uterus, or (2) by adhesion. Tbe term" hour.glass contraction" some
times applicable, more often suggests a false picture. It is rare, indeed, to 
observe a case in which there is an annular constriction of the middle zone 
of the uterus dividing it into two cavities, the upper one containing the pla
ceula, the lower one relaxed and freely open to the vagina. The more 
common condition is that in which the placenta is shut up," encysted," in a 
chamber formed near the fundus by a spasmodic contraction of all that part 
of the uterus which lies below tbe region of the placental site. This condi
tion ariecs from :t combination of two factors: (1) the muscular wall cor
responding to the placental site is paralyzed instead of being the centre of 
acti,·e contraction; (2) the lower part of the uterus, whid1 ought to be com
parntively inert and yielding, contracts unduly and spasmodically. There 
is reversed polarity. Tl1is condition is commonly brought about by pulling 
upon the cord, or by other treatment which disorders the proper sequence 
of the factors of labor. Hemorrhage often attends. 

To meet this difficulty it is well in the first place to allay disordered 

1 )l1111at~"''hr. f. GcburLi;,kundc, 181i7. 2 Prncticul ).Jidwifery. 
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nervou:-; action by sedatives. Twenty or thirty drops of laudanum, with 
twenty of tincture of digitalis in camphor water, may be given. ff the 
patient i~ unwmally weak, it is better to inject sixty minims of pure ether 
under the skin, or make her breathe a few drops of nitrite of nnlYI. The 
patient is then brought to the edge of the bed, on her lefuicle. The~opcrntor 
then grasping the fundus uteri in his right hand applied above the pubes, 
introduce8 hi~ left han1l into the vagina, and making his fingers into a cone
form pn15ses them through the os uteri until he arrives at the constriction. 
Then by steady sustained pressure, aided by downward pre!-=sure on the 
fun<lus, the resb:~tance is O'i'ercome. This is not to be done by violence, but 

lll.1•111·~r'\ I"•; \l.\1'l .\I. In""'\[, lff l'IAI P\l \ H·•lll Ill llAll:"o'I ~ 1 

l.4.•ft J11111d ill tJW ll!•'l'U ]lb Ji11i:, p\;W•·lltn fr"nl ii• f\\laChllH'ILI - lti;,:lot 1111111! 1·\ft•J llllll.1· pn·F~Jng fundUS 
11p<1nleftlmn1l 

by sustained pressure, on the principle of tiring- out the nm.;cular spasm. 
The constriction pas:sed, the fingers may be opened to ~rasp the placenta. 
Endeavor to begiu with an edge, so as to glide the finger:s bttwecn the pla
centa and uteru:s, detaching it if 1t adheres. Holding the placenta, hy con
sentnncou!-i drawing.out, and external compre!'.'sion, the placenta is removed . 
Iu this proceeding the external compress.ion should be the preponderating 
force. f Hee Fig. l J 9. 1 

Being n1'sured that the> ~t~r~s is well emptied, compre~~ion sh1mh~ be still 
kept up on the uterus until 1t 1s thought proper to apply pad and bmder. 

If the placental retention be due to adhesion, the prn('e{'ding just described 
is to be followed out. 111 most cases the ndhl' ... ion i~ not due to abnormal 
tissue, nnd the ~epnrntion id ensily and completely cffl>ctccl by pre~sing the 
fingers on between pln(•et1tn and uteru.:i. Ju some ca:ses, howe\·er, the adhe
sion is so intimate that it is cliffieult to feel where placenta C'nds and uterus 
begins. In such n case it is ea.ey to be over-zenlou~. The safer rule, Jong 
ago pointed out by F. Rnmsb?tham, i3 _to d~tach all th~t cnn be de!ac~ed 
without violence, and by pni;:smg the tip of the finger mto any prOJCCtmg 
mnEses Lo hrcuk them up, lo destroy their active vascular connection with 
the uterine wall. This done, the great immediate object of removing an 
active en use of hemorrlrngc i::i accomplished, and you avoid the serious danger 
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of woun<ling the uterus. ~\.Jter 5;UCh an operation it i:-; de~irahle to'' ash out 
the uterus with hot carholize<l water in the proportion of 1 in 50. 

'Ve must be prepared to fincl pieces of placenta now and then eomiug 
away after this operntion, and for the reproarhcs of utten<lants and gol::(::;ips 1 

ever ready to blame the doct.or \\·ho" left some of' the after-birth hchind. 11 

These we must bear with equanimity, content if we have clone our hest to 
bring it away safely, not rupturing the uteru~ or setting up metriti:-;, and 
taking care by approprinte after-treatment to oln·iate any ill-comse<1ucnce 
that may ari~e from the imp{'rfoct operation. 

This after-treatment is important. (1) TIH're is the washing-out witb 
carholizecl water; , 2) the administnttion of quinine and ergot to keep up 
contraction of the uterus; < 3) if hemorrhnge return soon, inject hot water, 
then :;;olution of iodine, anti, if that fail, perchloride of iron. If hemorrhage 
Bhould recur after two or three days, anmsthetir.e the patient, and pass the 
fingers into the uterus for another attempt to remove the portions left ad
hering. They may now yield more readily before the fingers. In some 

:~::e:·e1~k~v~>~t;~~~~f'ui~i~1:~~i':l1~1::~ t~~~:ir~~~~~a~coutr, i~=~~~ogp~~~J~;:)j~~~~~~ 
"placental polypi." The wire is perfectly safe, it cannot dig into the uterine 
:-ubstance; it simply shaves off tbe projecting masses smoothly. 

The placenta delivered, we come to the post-placrntal period. 
'Ve have now to consider how to dispose the patient to make her com

fortable and safo before leuving. The first point to determine is the applica
tion of a binder. To apply a binder properly, the patient must be laid upon 
her back, with the legs extended. In this po:5ition the operator has complete 
command O\"Cr the uterus, and the binder embracing the hips well exercises 
uniform effective support, and is less likely to ride up and become loose. 

Tyler-Smith says 1 "women have <lied suddenly for no other reason than 
that the binder was omitted." 

It is an excellent plan to apply a temporary binder during the second 
stage of labor, tighLening- it according to indications as the uterus and abdo
men become smaller. This need in no way impede manipulation . The dif
fused support given to the ahdominal walls is of material assistance. The 
pressure upon the uterus keeps the axis of uterus and child in due relation 
to the axis of the pelvis; it promotes steady contraction of the uterus; it 
maintains clue tension of the abdominal ''essels i it gives a sense of comfort 
a~d power to the woman; and it facilitates the arljustment of the permanent 
bm<ler. This plan further obviates the principal objection made to the 
lateral or Eugli:;h decubitus of the parturient woman, namely, that it allows 
the uterus an<l abdomen to bag down away from the pelvis. It is especially 
useful in pluriparm. In healthy primiparre, and in many pluriparm who 
preserve good nerve and muscle, the uterine contraction following expulsion 
of the placenta is steady and peraistent, and them is little or no pain, except, 
perhaps, a sense of soreness and fatigue. But when the patient is of weak 
fibre, when the nervous system is unduly mobile, the uterus, after having 
contracted, may relax again; and there is a tendency to the recurrence of 
contractions, not in strict rhythm, but in a disor<lerly manner. The:-;e con· 
tractions are attended by pain-'' after·pains." The explanation of the pain 
is found in the circumstance that the relaxing uterus favor!5 an outpouring 
of blood into it.J crwify 1 which, clotting, excites reflex action; and the induced 
spas1~H_>clic. contraction, not easily expelling the cl.ots, causes pain . This 
comht10n 1s analogous to dysmenorrhcea from releut1on . 

..:\. second cause of after-pains is di~tentio11 ~f the bladder. This orgnn will 

1 '.\l:unml of Ob~Lctrk'-. 
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probably have been emptied during the labor, but not seldom it becomes 
temporarily paralyzed, and filling, irritation causing reflex spasmodic con
tractions is set up. This irritation may be propagated to the uterus. 

A third cauSe, often unsuspected, is relroversion or retrojfc:rion of the uterus. 
\\'hen bulky and flabby, the fundus easily falls back, or is thrust back under 
obstetric maareuvres, during and after the extrusion CJf the placenta. E. 
)lnrtiu, of Berlin, also showed that retroversion, post pa1turu, 'ms favored 
by the placenta having grown to the posterior wall of the uterus. This part, 
thus rendered thicker and heavier, falls back. In like manner, attachment 
of the pluceuta to the anterior vrnll favors anteversion, and also u after
pains.'' The combined distortion and malposition impede the circulation 
through the uterus, lead to congestion and hemorrhage, nnd the retention of 
dots Ill its cavity; hence u after-pains." 

Before leaviug the patient, observe t.he aspect of her face, feel the pulse, 
feel the abdomen, loolp at the vulva to see if there be nny trickling of blood. 
If she c~mplains of feeling faint, shows marks of undue depression, says she 
feels a d1scbarge coming from her, and this is con-firmed by examination; if 
the abdomen enlarges, undo the binder, pass the catheter, compress the uterus 
firmly by the hands to expel clots. The treatment now is that for hemor
rhage, which will be specially considered in another chapter. 

Examine the placenta to see that it is entire, and to take note of any 
a.bnormal condition. 

TYrNG TllE CoRD.-When the child is boru, the question of tying the 
cord arises. It has been contended that tying the cord is superfluous, and 
the practice of the lower animals has been cited in proof. It is true that 
when the chilJ breathes the immediate effect is to turn the current of the 
circulation into new channels and to divert it from the placenta, an<l there
fore from the umbilical cord. It is also true that when the cord is divided, 
without tying it, there is a spontaneous retraction of the umbilical arteries 
within tbe tissues of the cord, and such a diminution of their calibre that 
bleeding will commonly be prevented. Rihemont.-Dessaignes has carefully 
described this anatomical arrangement. P. Dubois, Depaul, and others 
made numerous observations to test the necessity fo1· tying the cord. They 
found that iu a great number of cases no bleeding followed simple division. 

Tarnier points out that in all these experiments the aerial respiration was 
well established before the cord was divided. And we may a<ld that in cases 
where we have had occasion to cut the cord before applying a ligature, and 
befOre the child has breathe<l, bleeding has taken place; and in some cases 
in which the ligature was not tied tightly enough, bleeding has taken place 
s~rue hours afLer the child had breathed freely. SimilaL' facts must be 
known to every experienced obstetrist. 

The appeal to comparative parturition is not free from fallacy. Animals 
lacerate the cord with their teeth, or stamp upon it, to effect separation. The 
effect of this is similar to that of torsion of' arteries. To imitate this, it has 
been recommended to use b1unt scissors. The idea is not without value. But 
it is safer to tie. It would not be pleasant for tbe obstetrist, nor conduce to 
his reputation, to be called back to the lying-in chamber to find the child 
bleeding to death. . . . .. 

Granting then full force to the anatomical and phys~olog1cal prov_!Slons 

~fft~1i~szh~e~~~d1'~~gt~~en~h~~f·sa!i~~e0.f.'~~1s:1~)~of :r ?td~ ~~s?:.1.t ti.le premw t1ou of 
Since the cord mu.st be lied, what is the right fone .fo1· doing it? Some prac

titioners tie the cord immediately after the child is born, others wait till 
pulsation is no longer felt in the cord; others, again, wait until the child 
has fairly brenthed. 



444 LABOR. 

The immediate ligature ought to be abandoned. There nre phy:-iological 
and clinical reasons for waitiug until respiration is set up. Budin instituted 
experiments at the Paris :\faternite, under the direction of Tarnier, to illus
trate thi:; point. When the cord is di\·ide<l immediately, t~e quantit~· of 
blood poured out from the placental end is notably great~r than when the 
divbiion is ma<le after the cord has ceased to pulsate. Now the 11ue:;tion 
arises: \Vhat becomes of the excess of blood when the cord i:s tied at the 
later period? It pa~~e:; into the circulation of the child. 8l} IIC!nt nnd 
Schiiking 1 showed that when the cord was left untied, adhering to the pla
centa still fo ·utuo1 weighing the child immediately after birth nn<l ngain 
after the cord hai.l c:easeri to beat, they found the child hacl gained sensibly 
in weight. 

Against immediate ligature there is the further argument that the placenta 
may still be in vascular relation with the uterus, and that the child depends 
upon this relation until it breathes. 

Our own practice has been to wait until the child breathes, or at any rate 
until the cord ceases to pulsate. Usually when the child breathes, the pul
sation in the cord stop.:i. But occasionally the cord ceases to pulsate before 
the child breathes.. In this case there i:s nothing to be gained by further 
delay. The animation of the child is more certainly achieved by removing 
it from the be<l to practise the necessary manceuvre. The plan to ndopt is 
this: \V hen the child is born, turn it on its back; clear away discharges1 

membrane$, and anything that may obstruct respiration, from its mouth and 
chest; let it lie in the bed until it breathes and cries freely . Observe the 
cord: at first turgid, purple, pulsating strongly, it gradually shrinks, becomes 
pale and flaccid 1 the pulsations become feeble or stop. The ligature may 
now be applied. One is enough. There is no good reason for applying a 
second ligature on the placental side. 

How lo '11ie the Owd.-At what point is it best to tie it? The usual prac
tice is to tie at about two or three inches from the umbilicus. The best 
material is stout thread 1 doubled four or five times. It is better waxed 1 so 
as to make it bite more tightly. The ligature is passed in two circles round 
the cord, and then tied in a double knot very tightly, so as to bury the liga
ture in the Whartoniau jelly. Th is is most surely effected by tightening the 
ligature slowly. Notwithstanding every care, the ligature will occasionally 
get loose from the shrinking of the mucous tissue of the cord. Hence the 
necessity for examining after an interval of half an hour or more. 

Tarnier contrived a special plan to insure obliteration of the vessels. He 
applied a match·Rtirk parallel to the cord, then the ordinary ligature, and 
then an elastic ligature. Budin made experiments which proved that the 
elastic ligature is the most efficacious. Dr. Dickson had in 1876 made use 
of an t!la:stic ligature. 

Rometimes the cord is torn off accidentally on a level with the umbilicus. 
Io such cases we have pal'.;i!ed a fine ueedle through tbe stump, ancl twisted a 
silk thread in a ijgure·of·eight round it. A similnr proceeding may be 
required when bleeding follows the falling of the cord, as sometimes happens. 
nu~~~s done, the child is received iu a flaunel and given to the care of the 

1 Zur Ph.\'sioloA:il! der N11chg:eburt~prriodt', <'le .. IM7. 



CHAPTER XVI. 

THI•: PUERPi;!ltAL l'ftOCESS, OR 'l'H}; NATURAL RIS'l'ORY 01'' CHILDBP:D 

T1IE transition from gestation and labor to puerpery is marked by (1) 
sudden diversion of blood-flow from the pelvic vascular system. The current 
is turne<l back upon the general system; hence, according to Mnrey, tem
pora1·y increase of vascular tension. This diversion is analogous to aud 
coincident with the equally sudden diversion of the child's blood from the 
placenta on tying the cord. 

2. The developmental force which hitherto attracted blood-flow to the 
pelvis is suddenly arrested. 

3. This diversion of the blood-flow is effected by contraction of the uterus, 
at first active, then tonic, which, compressing the uterine vessels, bars them 
against the entry of blood into the arteries. 

4. Changes are wrought in the system. Cessation of pain and nervous 
tension . 

5. A vacuuru is produced tending to pump ill air, unless the abdominal 
walls a.re endowed with extraordinary vigor, muscular and elastic, to retract 
and obliterate the spnce left by the emptied uterus. This sudden loss of 
support or natural pressure upon the intestines, and through this upon the 
uterus, yena cava, abdominal aorta, and liver, further takes off the natural 
tension of the vessels, and disturbs the action of the heart, disposing to syn· 
cope and thrombosis. 

This vacuum·action is proved by tbe observation during labor of the 
recession of the preseuting head as the pain goes off; it is felt and measured 
by the forceps which, previously adjusted, is drawn up into the pelvis be
tween the pains. During crauiotomy we ma_y feel and hear air sucked into 
the cranium during remission of expulsive action, and driven out when the 
expulsive action is renewed. 

The mecbnnism that favors the indraught of air also favors the entry of 
noxious fluids into the uterine sinuses. 

Hence the necessity for the twofold and associated security obtained by 
supporting the abdominal walls and obtaining contraction of the uterus. 
This is the first point in antiseptic midwifery. 

The uLerus is stimulated to contract by pressure upon its fundus,as by the 
hand i and through the abdominal walls by a bandage. 

The trausition from the state of gestation to that of childbed, effected by 
abor, is attended by a great systemic revolution. The system is no longer 

dominated by the fretus. A special condition of the system had been 
developed in order to carry out the process of gestation. That process com
pleted-and it is completed abruptly-the special conditions of gestation 
abruptly cease, and a new regime is established. The gestation process also 
calls forth a special development of certain organs, raising them to a state 
of physiological hypertrophy. The purpose of this special development 
accomplished, these organs at once ~nter upon a process of so-called involu
tion, or return to the ord inary condition of non·gravidity. 

We have thus two orders of phenomena to observe-the genernl and the 
local. 

A. The general phenomena. The most striking of these relate to the 
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functious of innervation, of the circulation, of respiration, of nutrition, uf 
secretion ancl excretiim, and th the atte'1dant changes in the organs which 
perform these functions. 

B . The local phenomena. relate to the functions of the generative organs 
and the changes effected in them. 

The general and local phenomena must of neces:sity be described one by 
one; but it is e8sential to follow up this analytical study by n mental 
synthe:sis, bringing them u.11 together in solidarity. They are physiologically 
links in a circular chain; nil are interdependent. If the harmonious relation 
of these general and local functions and changes i~ disturbed 1 then the whole 
puerperal procel:ls is disordered, and a physiological state merges into a r1ua5j. 
pathological state. 

The same forces will continue to act, comp1icated 1 perhaps by the intrusion 
of foreign influences. The right appreciation of the diseases of the puerperal 
woman, then, must rest upon the foundation of accurate knowledge of the 
healthy puerperal process. Here the definition of pathology started by 
Robert Barnes finds an appropriate illustration: "Pathology i!:l Physiology 
struggling under difficulties."1 

Among the general post-partum phenomena the most str iking is the rapid 
fall in nervous nod vascular tension. The process of strucLUral building is 
suddenly arrested; the nervous energy accumulated for the tremendous act 
of labor is expended. A new order of things is establ ished. Instead of 
building, demolition has to be effected. The hitherto constantly increa~ing 
increment of' tissue aud fluid elements is not only suddenly stopped, but the 
accumulated material has to be rapidly got rid ot: The physiological 
energies arc reversed. Activ~ nutrition gives place to active absorption 
an(l excretion. Endosmosis predominates over exosmosis. 

We may form an idea of the ma~nitude of the revolution that takes place 
at th~ moment uf the completion of labor, and of the work that has to be 
subsequently done, by studying the facts stated by Gassner, showing the 
loss of weight undergone after labor.2 

Admitting thitt these observations are nearly true, we may deduce some 
instructive applications. 

1. The p:uturient woman a1most suddenly loses about 10 per cent. in 
weight of the sol ids :rnd fluids which up to the mument of delivery formed 
pa.rL of her organization . 

2. This tenth part being of about equal specific gravity with the rest of 
the organism, occupied proportionate space. Aud this cast out tenth part 
was almost wholly contained in the abdominal cavity. 

'Vithiu au hour then, or less , the body has lost one-teuth in weight and 
one.tenth in volume. A change so great and so rapid cannot fail to be 
attended by corresponding changes in the processes of nutrition, chemical, 
and mechanical. The sudden separation of the child and placenta may be 
likened to an amputation at the hip-joint. Certainly there are wide dif
ferences in the sub::;equent conJitions; but we shall have to refer presently 
to one or two points of great analogical interest. 

The first effect is shock. Au impression more or less profound is made 
upon the ganglionic, cerebral, and spinal centres. In most instances this 
shock is an entirely healthy phenomenon. ...\.. trnnsient stage of depreosiou, 
not amounting to exhaustion, is soon followed by a sense of relief, even of' 
restored power, of happiness. In other cases the depression is more serious. 
The nerve power is exhausted; it is not duly recruited; the heart flags or 
fails altogether; the spinal cord and the brain are partially paralyzed. The 

1 Lnncet, Clinicill Lecture~. 2 ::ieevol.i. 
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blow may be !l'O henvy that life may be ext inguished . This is one of the 
causes of sudden death in childbirth. Between the beneficent phyeiological 
shock and the !".hock that kills, there are degrees varying with the severity 
ol' the labor nnd the power of the woman. These intermediate degrees of 
shock nre marked by syncope, by hemorrhage, or other more or less dan
gerous symptom!1:. 

i. After i;hock comes reaction. After hc11lthy shock the process sub:::e
quent upon labor are carried out in sate and regular order. The reaction 
that cmsues upon the severer intermediate degrees of shock is fitful nod dis
orderly; the nervous influence is unequal to maintain the due control, to 
regulnte uterine action and the work of the circulation . The physiological 
balance is disturbed, the blood-mass is almost !:iUrely affected in quantity and 
quality i the absorbent and secreting organs are therefore disturbed in their 
work. 

Hence, we ofteu see after severe labors that the puerperal process is dis
ordered. 'Ve trace back then to the labor-shock many cases of puerperal 
disease. 

'Ve may first take note of the more purely mechanical influences. 'Vhen 
tncing the history of gestation we cited the de~cription of De Cristoforis 1 

of the mechanical disturbances induced by the gravid uterus. He contend!'.\ 
that the uterus pre~sing upon the abdominal aorta au<l iliac Yeins and 
inferior vena cava cau:;es (I) superior arterial hyperremia, with incrca~ed 
heart-tension and hypertrophy; (2) inferior venous hyperremia. Now, the 
sudden diminution in bulk of' the uterus is followed by the liberation of 
the abdominal ve~sels from obstruction. There will be an instantaneous 
tendency of the superior arterial hyperremia to subside, the supply of arte
rial blood to the head will be lessened, the venous blood and serum arrested 
in the lower extremities will flow unimpeded towards the abdomen. Hence, 
two dangers: syncope, due to the sudden dimiuutinn of blood in the brain, 
and the perturbation of the heart under shock; and hemorrhage from the 
uterus, due to the free rush of blood to the vacated region of the abdomen 
and the lowering of' tone under the shock. The normal counteract ing or 
compensating provision against these dangers is mainly the firm contraction 
of the uterus. If this prevnil, the circulation is quickly restored to its 
equilibrium and adapted to the new rtgime. The heart-tension is main
tained. 

Concurrently with these mechanical factors another factor exerts a pow
erful influence upon the circulation. 

From the moment that the placenta is cast, the developmental energy, 
which had hitherto irresistibly attracted large volumes of blood to the uterus, 
cea~ing, the bloo<l-current is turned off. This is the negative factor. The 
positi\"e factor i~ seen in the contraction of the uterus, whose interlacing 
fibres con:-trict the bloodves:-els and refuse nclmittnuce to the blood. The 
blood is called ebewhere. A. new focus of developmental energy is set up 
in the breasts, and the ve~sels supplying the;:;e organs undergo a physiological 
hyperlrophJ. The breasts have superse<lerl the uterus; the cflild has shifted 
tbe source whence it draws its sustenance. But the full establi:shment of' the 
acti\'ity of the new developmental focus is rarely eflecte1l until the third day. 
To this finst or mec:hanic:nl proce:os H1cceeds 

1 f;ce\'f11.i. 
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The Involution Process. 

This may be defined as the prou.;;.~ by 11.1hich the 11lerus anrl other organ.{ 1rre 
reduced or brought back to the ordirwry condition. of non·9rr1Vidity. Regre~.~i<m, 
then, would be the more correct term. 

But preceding the removal of the superfluous solid tissue, there takes place 
a rapi<l absorption and removal of serum which has been exuded into the 
connective tissue of the lower limbs especially and of the pelvis. The cedema 
of the legs had mainly ari3en during pregnancy; the mdemit of the pelvis 
had been partly formed during pregnancy, but a larger part was the direct 
effect of lahor. The lining membrane of the parturient canal had been par
tially detached from the subjacent tissues under the influence of' friction by 
the advancing head. Hence extravasation not only of' serum, but commonly 
of blood a.lso. As soon as the pressure of the grav id uterus upon the pelvic 
veins, and the developmental turgor are taken off, the fluids in the counective 
tissue are quickly removed. The rapid entry of these fluids into the circu
lation probably helps to keep up vascular tension . 

Then succeeds the true involution-process. The new tissue which had 
been formed in the uterus, heart, blood vessels, liver, spleen, and probably 
in the nen·ous system, to subserve the nutrition and development of the fOOtus 
and its extrusion, now superfluous, have to be got rid of. The process by 
which this superfluous material is thrown out of the system consists of several 
parts: the firat is the conversion of the solid tissue into a fluid which can be 
taken up by the lymphatics and ,·enule.s. This conversion consists in fatty 
metamorphosis. Being a strictly physiological change, the term "degenera
tion" commouly applied i:s incorrect. The change has been most accurately 
studied in the uterine muscular tissue i but that the same change is under
gone hy the waste tissues elsewhere cannot be doubted. The liquefied tissues 
form what Virchow happily called "physiological milk." In this state they 
are fit for absorption. Tbis is effected in the case of the uterus by the 
lymph atic vessels and veuules of the pelvic region. That part of the fluid 
which is taken up by the lymphatics undergoes the influence of the lymphatic 
glands; that pnrt which is taken up by the venules undergoes the infiuence 
of the liver esperially, before entering the circu lation. Carried to the heart 
and thence to the lungs, further changes are eff'ected . Some of its elements 
are there eliminated i and to this aerial elimination is partly due the peculiar 
smell to which the term 11 gravi.s odor puerperii u is given. Carr ied on into 
the systemic circulation it is brought to the great glandular excreting 
system. The chief component parts of this system are the kidneys, the 
glands of the intestines, and the skin. The liver and the lungs, which came 
primarily into action, come in also seci.mdarily with the other glandular 
organs. All work in solidarity. The process of involution, and therefore 
of absorption and excretion, is not actively established before the second or 
third day after labor. The granular metamorphosis of the new tissue neces· 
sarily takes s&me time. During the first two or three clays the vascular 
tension is still high i and it may be stated as a physiological law that so long 
as high tension. prevails absorption is slow. It is interesting to observe that 
the starting of involution and absorption is nearly coincident with the start
ing of the secretion of milk; and also that the first milk secreted during the 
early period of absorption differs in quality from that which is secreted later, 
when the ordinary equilibrium of nutrition is restored. The breasts then 
may be looked upon not simply as organs constructed to supply nourishment 
to the infant, but ~!so as special organs of excretion, helping involution . 
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flow Lo:-;c; DOE.-; THE lNVOLUTCON PRocr...;s oo o~?-The involution of 
thr uteru:i j,; in great part effected within seven or eight days i but it may 
bl' hroadly stuted that the procet<S is rarely completed iu less than a month. 
Tht rour~e of involution admits of fairly precise obs:ervation. The uterus 
may be measured dn.y by day by the sound. By measurements thus taken 
Il•lbert Burue~ has found the uterus from os externum to interior of fundus 
to he nearly three inches at the end of a wcek 1 and at the end of the fourth 
\\{'t'k to be barely more than 2! inches, the ordinary length of the nou
pregnant uterus. Looking to the uterus, the organ of' prime importance, 
aucl which lends itself most freely to precise observation, it may be stated 
approximately Lhat the uterus has to be reduced from two pounds, its weight 
immediately ufter labor, to two ounces, or a little more, its ordinary weight 
in the non·pregnant state. It must be remembered that the uterus which 
ha~ been once developed under the influence of gestation rarely returns to 
the weight or size it possesserl before impregnation. The sound may indicate 
in both cases a length of' :,0 inches, but the cavity only is thus measured, 
and the sound alone takes no measure of the thickness of the walls. The 
walls retain a certain degree of hypertrophy. The funclus between the 
origins of the tubes is now convex instead of flat. This increased thickness 
of convexity may generally be folt by the hand applied above the pubes, 
whilst the uterus is supported on the sound. 

Tarnier estimates that the weight of the uterus after the placenta is cast 
out varies from 900 to 1500 grammes. 

~piegelberg states the average weight to be about two pounds, and that 
two days after labor it is only one pound and three-quarters; after the first 
week it is reduced to one pound i after six weeks or two months it is only 
40 to 60 grammes, that is the weight of the non-gravid uterus. 

Hecker has made some anal<>gous observatious. Conclusions drawn from 
weighings of the uterus are open to the obvious objection that a process 
which requires health for its performance can hardly be judged by observa· 
tion::i made upon uteri in which that process had been disordered by fatal 
disease. Measurements by the sound in li\•iug healthy women are more 
trustworthy. Following this method, Robert Barnes has arrived at the 
conclusion that the regression of the uterus is more rapid than that indicated 
by the balance. 

Dr. Sinclair, of' Boston,1 gives tables of measurement:;; made in puerpery. 
Ile found that in 8<Jme cases the uterine cavity measured 2.50 in. or less in 
from 1-t- to 21 clay~. In one series of observations the cavity measured on 
the 16th day :U'>O in., and in a second series on the 20th day 3.80 iu. In 
these two ~eriC's there had been laceration of the cervix. It may be con· 
eluded that this has a retarding influence. 

Dr. :\Iili;:om, at the Lynn Ifospital, measured a large number of uteri from 
the day of delivery. Tweh·e hours afrnr labor thl' uterus wns 13.50 cm. 
above the pubic plane, on the 1 lth day it had fallen to 5.50 cm. above this 
plnne. On the ..J-th clay the uterine cavity mensure<l 1..J- cm., on the 11th day 
10 cm. During the first three days the diminution is more rapi<I than at a 
later periorl. Involution is slower in the cervix than in the body of the 
uteru~. Ile says involution is retarded by suckling. It i8 a little quicker 
in multiparre ihnn in priruiparre. It is more pronounced in women who 
have not suckled. 

The measurements found by ourselves are less than those of French and 
German observer~. Accepting the data of these observers we should con· 
elude that involution takes five or six weeks or more for completion. But 
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it must be noted that their obserrntions are all, or nearly all, taken in lying
io-hospitals. Influences prevailing in these institutions retard the involution 
process; conclusions drawn from this source cannot safely be applied to the 
healthy puerpern delivered under sound hygienic conclitions.1 

\Ve think it right to protest, in the interest. of the woman, against indis
criminate resort to uterine measurement in childbecl. It can hardly be 
practised without some risk of disturbance of mind and body at a time when 
rest is above all thing needed. \Ve know that it is followed at times by high 
temperature; it is apt to favor the entrance of air into the vagina and uterus; 
and thus, and in other ways, to increase the risks of seplicremia. 

Trrn PROCESS OP lN\'OLU'fIO~ ORREGRESSIOS.-1. 'Ve may first examine 
the extraplacental f.lurjUce. After labor this is generally covered wilh clots. 
'Vheu Lhe!5e are J'emovecl, the inlernal surface is seen red, rough, jagged. 
Colin calls attention to sm~tl l yellowish spots resembling the cadura which 
was cast off with the chorion to which it adhered. These are simply the 
remuius of the cadura adhering to the muscular coat. From their surface 
little shreds pn~ject by their free ends into the uterine cn.vity. At the lower 
part of the uterine cavity the mucous membrane terminates by a well-marked 
jagged border which marks distinctly the line of separation from the old 
mucous membrane of the cervix which remains adherent to the muscular 
coat. Shreds of the mucous membraoe of the cavity of the body are also 
seen floating iu the cervix. 

On scratching the surface of tht:i cavity of the body of the uterus, a layer 
1 mm . or ~ mm. thick, thicker as we approach the middle and fund us of the 
uterus, is detached. This layer is reddish-gray, friable, torn like a pseudo
membrane of rerent formation. It is very vascular. Beneath it is the 
muscular coat, white or grayish, easily distinguished by its clearer color, 
its fibrillar texture, and its greater firmness. 

The portion of the parietal decidua which remains adherent is composed 
of interglandular tissue, and remains of glands, especially numerous in the 
neighborhood of the muscular coat. 

The bloodvesscls, the lymphatic vessels, and spaces of the interglandular 
tissue are widely open, and communicate with the uter in e cavity. These 
vascular reservoirs form a kind of open gates through which absorption 
of septic matters may enter. 

These structures undergo fatty degeneration and expulsion; then there is a 
process of regeneration of a new mucous merubrane. 

2. The Plucental Stnface.-This presents a prominent, rouuded, uneven, 
lobular ma~s, standing out from the surrounding surface. The internal sur
face shows the trace of separation from the placenta; it is railed the plrt
cental u:ound. Robin says it is formed by the utero·placental mucous 
membrane remaining adherent, all but the thin superficial layer which had 
been torn away by the placenta. 

The retraction of the uterus taking place after labor greatly reduces the 
extent of the bulging area formed by the serotina. Circular during preg
nancy, it becomes oval, its long diameter being in the longitudinal direction 
of the uterus. But it gains in thickness. Some days after labor, the surface 
becomes folded, rough, as if lobular. Its tissue is brownish-red; it softens 
by degrees, becoming pulpy. The irregular, jutting edges are continuous 
with the mucous membrane which covers the rest of the uterus. It under
goes a similar process of regression to that which takes place in the decidua 
elsewhere. 

Venous thrombo~es form at the level of the serotina; that i~, clots are 

I See 'l'arnicr, P· mu. 
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formed in the vessels of the serotina and in those of the muscular wall. On 
the surface of the plncental site we may often see the mouths of ve~:sels 
blocked by red or pale clots. If' these clots are followed up iuto the thick
ne:s5 of the mucous membrane, we soon come to thesubjaceut uterine sinuse:s. 
'Ye are struck by the ca\"ernous aspect which the anastomoses gh•e to this 
layer; and we may note that the prominences made on the uterine surface 
are due principally to the blood-clots which fill and distend the sinuses. 

The thrombi which result from the slowing and finally the stagnation of 
the blood in the veins of' the mucous and muscular coats in cornsequence of 
the regre::11iion of the uterus are not all produced at the same time. Thus at 
the seventh day after labor, we may fiud permeable vessels, not altered, 
without trace of thrombus, hy the eide of other vessels obliterated either by 
recent thrombi, or by thrombi five or six weeks old, and therefore dating 
from a mouth or more before labor. 

Friedlander and Leopold have described a .~pontaneous venous thrombosis 
as produced during the later stage of gestation. The veins of the muscular 
coat and of the serotina are the seat uf this thrombosis. The giant-cells of 
the serotina. exist in groups and tracks, the length of the venous channel~. 
At the end of gestation, from the eighth mouth, especially at term, these 
cellules are seen to penetrate into the walls of the sinuses, to part their endo
thelial elements, and thus Lo project into the calibre of the ve.::sels, where 
they cause coagulation of the blood. Thus, a. part of the venous sinuses cor
rf'sponding to the placenta are already at term blocked by the giant·cells of 
the serotiua, coagulum, and young connective tissue, so that the circulation 
in the veins is impeded. As we have seen, it is this process that Leopold 
M$igns as the cause of the commencement of labor. 

Thus, according to Leopold, the uterine mucous membrane is regenerated 
at the encl flf six weeks. At this time it is pierced on its surface by numer
ou~ small points representing the orifices of glands, and a superficial capil
lary network which plays an important part in menstruation. The placental 
site may remain raised above the general surface for a considerable time 
after labor. It thus constitutes important evidence of past pregnancy. The 
obliterntecl vessels disappear by fatty metamorphosis, sharing in the process 
of' involution which seizes upon the muscular coat. 

Tim STATE 01-' Tm·: N gcK OF THE UTERU:s AFTER LABOR.-Duriug labor, 
and especially during the expulsion of the head, the neck of the uterus is 
expo:i.ed to enormous, even violent, distention. A process occurs to which 
in our opinion sufficient attention has not been <lrawn. The friction pro
duced by the on-driven head naturally tells most upon the structures with 
which it is in immediate contnct; they are the mucous membrane and the im
medintely subjacent ti:ssue:o::. At the same time the external wall of the 
lower segment of the uterus and cen·ix is partly supported, held back by 
the adnexa-that b~. by the broad ligamentr-., the ba~e of the bladder, the 
reAection of the vagina, and the pelvic fascire. The cnnseciuence i::; that the 
mucous membrane or fo.:-;ues more immediately in contact with the head are 
carril'd down by a glacier-like action over the Subjacent tissues. This mo,~e
mt.'nt is more marked on the anterior lip. Hence thl'&e phenomena emue: 
(1) bruising-, contui:;ion of the superficial layers of the mucous membrane; 
(~) di:m1ption of the smaller ve::;:-iels running in the deeper layers of the 
mucous membrnne aurl the superficial layers of the muscular cont; (:3 ) hence, 
submucnus hemorrhage; (4) the whole cervix carried down is attended by 
grl'at f'ltretrhing-, elongation, even laceration, nf the connective tissue in the 
neighboring parts of the broad ligaments, and in that immediately surround
iog the cervix uteri; the consequence of this is some n.mo1rnt of hemorrhage, 
alway~ ccdema. 
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In addiLiol1 to this injury from contusion, there is almost invariably lacera· 
tion of the edge o.f the os exlern:wn. This laceration most commonly takes 
place in the left side of the os-tbat 1s, on the side which had to encounter 
the violent impulse of the broad firm occiput of the frotal head. This 
remains after child bed; it hardly ever heals completely; it is partly restored 
by cicatrix i but not uncommonly the os externum remains fissured down to 
the angle of vaginal reflection . 

The proof of the violence done to the mucous tract of the cervix is seen 
in the black ecchymo.sed condition of the cervix and os in women who have 
died soon after labor. This appearance we have never known absent. Several 
museums contain characteristic specin1ens. The proof of' the sliding down 
of the lowel' segment and cervix is seen in the oodema in the perimetric c,1n· 
nective tissue. This traumatic process may be the starting point of peri· 
metritis and puerperal fever. 

The crushed mucous membrane, or at least the epithelial layer foiling into 
necrosis, is almnst necessarily shed during the process of repair. 

After labor the os extern um is flabby, soft, sometimes difficult to trace; 
it offers no obstacle to the introduction of one, two, or even three fingers; 
but commonly obstruction is met at the os internum, a structure which yields 
more readily under distention without tearing than does the os externum, 
and which is moreover surrounded by more active contractile muscular fibres. 

THE LENGTil OF TITE NECK AFTER LABOR.-This point has been in· 
vestigated by Breisky, Floriusky, Lott, and others. Lott' found the mean 
length of the cervix from the edge of the os interuum to the os externum 
to be 7 centimetres after labor. The cervix, therefore, is elongated. The 
anterior lip is longest. 'Vhere the length is much less than 7 centimetres, it 
is generally in multipar:;:e and in cases of placenta prrevia. The neck grad· 
ually shortens in the succeeding days, so as to measure on the twelfth clay 
about 3 centimetres. On the twelfth day the neck has nearly regained its 
ordinary Jengtb, hut the body of the uterus, still twice its proper size, goes 
on diminishing. 

'Vhilst lessening io length the neck increases in thickness, and its orifi ces 
contract. The os internuru may, according to our own observation, have 
recovered its ordinary calibre at least nearly, in two months; but the os 
externum rarely does so. 'Ve have, however, met with exceptional cases, 
in which the os externum had returned to the condition of a small, round, 
perfectly smooth aperture, exactly resembling that which is so commonly 
associated with sterility, so that it would be unsafe to pronounce an affirmative 
either of gestation or sterility from the condition of the os externum. 

Tbe lining membrane of the cervix no longer presents the longitudinal 
folds nor the circular folds; the oblique folds of the arbor vitre which had 
been obliterated hy the distention undergone during labor become visible 
again. 

The brorrd ligaments, tubes, and round ligaments gradually recover their 
ordinary characters. The serous fluid effused in the connective tissue is 
rapidly removed under the energetic absorption process which sets in on the 
third day after labor. 

The hypertrophied tissue of the heart, like that of the uterus, it can 
hardly be doubted, is got rid of by a similar process. But precise observa· 
tion is more difficult. Robert Barnes, however, has seen the heart some days 
after labor in the slate of fatty metamorphosis. The cases, it is true, have 
chiefly been those of women somewhat adv:rnced in years, and in whom it 
mny be supposed that the change was morbid, or true fa.tty degeneration. 
This objection may be valid. Further observations are desirable. 

1 Verhulten des CC'rvix Uteri wiihrend des 'Vochenbetts, 1872. 
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THJ·; CONDlTfONS 1'H..t\'l' FAVOR l'X\.,.OLUTION A.RE: 
I. A henlthy organization. The apl1orism that "pregnancy is the great 

test of a sound body" is especially proved here. It is of prime necessity 
thnt. t~1e secreting and excreting organs be sound and in good working 
cond1t10n. 

2. The due establishment and maintenance of lactation. "re have seen 
reason to conclude that the breasts are ancillary, if not necessary parts of 
the great excretory system. Further, the diastaltic function is healthily 
stimulated by the due exercise of this function. The uterus is thus stimulateJ 
to contract. 

Involution is mo1·e rapid in women who are delivered at term than in 
those delivered prematurely. 

There is a divergence of opinion as to the rate of involution in primipar::e 
and in multiparre. French authors generally affirm (Tarnier) that involu
tion is more rapid in primiparre. Schrceder and Scauzoni think the reverse. 
Serdukoff holds a third opinion, namely, that in youug pluriparre, having 
had one or two children. involution is quicker than ju primiparre and in 
elderly pluriparre who have had many children. 

The iufiueuce of lactation in promoting involution is contested. Depaul, 
Charpentier, and, quite recently, Milsom, 1 maintain that lactation retards 
involution, whilst Pinard maintains that lactation quickens it. 

Gassner has shown that tbe diminution of body-weight is less in non·suck
ling women than in those who suckle. Hence, the conclusion seems justified 
that the general process of involution and absorption after labor is promoted 
by suckling; and tbe presumption is strong that the uterus is affected in 
like manner. 

The healthy exercise of the emotional and psychical faculties, arising from 
the satisfaction of maternal duty. is extended from the brain to the other 
nervous centres which are more immediately concerned in the regulation of 
nutrition. 

3. That the hygienic conditions and other surroundings be good. Pure 
air, cleanliness, and good food are essential. 

Trm CONDITlONS 1'HA1' IMPEDE lNVOLU1'ION.-These are naturally the 
opposite of those which favor involution. 

Inabil ity to suckle may be taken as evidence of the defecth·e health con
dition of the subject. Where the system or the breasts are unequal to the 
performance of this function, not only is one natural stimulus to involution 
and excretion wanting, but it may be expected that other organs are also 
unequal to their duty. In the other case of deliberate abandonment of this 
duty, similar evils will result, and it is unreasonable to expect immunity . 
.Mauy of the cases of uterine disease associated with subinvolution may be 
traced to the neglect of lactation. 

Another special cause is seen in retrornrsion and pro1apsus of the uterus, 
a condition not uncommon after labor. The strangulation of the vessels 
supplying the uterus maiotaius a state of hypenemia, a consequence of ·which 
is serous effusion into the uterine tissue. \Vhere this displacement occurs, 
involution is almost surely retarded. 

l\Ietritis, perimetritis, pelvic cellulitis, any fever, all retarrl involution and 
nlso retard excretion, perverting or checking glandular action. 

RETURN OF Tlrn UTERUS TO ITS PRIMITIVE S1TUATION.-'Vie1ancl states 
that, concurrently with its diminution in volume, the uterus tends during the 
first twelve days to resume its position in the median line, quitting ~he 
obliquity to the right or left, which it maintains during gestation. Durmg 

1 These de Lyon. 
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the later period of childbed, the laxity of the ligaments and the mobility 
of the organ permit it to sink into the pelvic cavity. But as the ligaments. 
and especially the vagina and perinea! floor, recover tone, the uterus rises v, 
its normal level. 

CnANGES OF CoxstsTENCY.-In healthy conditions, the uterus immcrlintely 
after labor feels, to use an English illustration, "as hard as a cricket-ball/' 
especially if ergot have been given . Then it relaxes at intervals, rl~ythmic 
action still prevailing. During the succeeding days the uterus is sofLer, but 
still contracted. On the third day and the fourth it is like elastic or fibrous 
tissue. According to 'Vieland, at this time1 which corresponds to the mam
mary flux, the uterus is softer. Further on, these alternations of hardness 
and softness disappear, and the uterus regains nearly the firmness it had 
before pregnancy. 

It is necessary to bear in mind that when the uterus fails to contract, its 
tissues, especially in elderly multipar::e, may be so soft that the sound or the 
finger may, if used roughly, easily penetrate, and even perforate, the wall. 

CnANGEs OF SUAI,E.-After delivery, the uterus becomes globular, a 
little ovoid. The sides and the fund us remain more arched, and never quite 
regain the straightness of the nulliparous uterus. 

The Lochia. DEFINITrox.-By this term is understood the discharges 
which take place from the genital canal after tbe completion of labor, during 
the period of' involution. This concurrence in time of the lochia with invo
lution and excretion associates these acts as parts of the same physiological 
process. 'Ve accordingly find that when the lochia are abruptly suspended, 
the involution process is disturbed. 

From the definition of the lochia above given must be excepted (1) the 
first or immediate discharge of blood, the " physiological hemorrhage;" (2) 
secondary or recurrent hemorrhages; and (3) certain vitiated discharges. 

'Vhen the uterus contracts in casting and expelling the placenta, the 
superfluous blood in the arteries and sinuses is squeezed out; part is driven 
back into the general circulation, part is shed on the free internal surface of 
the uterus. The blood so shed is the "physiological hemorrhage." To this 
primary bleeding succeed" the locbia." During the first few hours the dis
charge is 8<£nguinolent, then it becomes serosanguinolent, and this character 
is maintained for a variable time, extending to eight or ten days. These are 
called 11 the re<l discharges 11 or the" red waters." They are composed of a 
serosanguiuolent liquid, and usually contain minute, sometimes large, clots. 
Commonly, after six days, the lochia are no longer red; the discharge then 
is chiefly serous of a yellowish turbid green, the" green waters." Then they 
become whiter, purulent or puriform. This character continues for ten or 
£fteen days; in some women this discharge continues until menstruation is 
reestablished. But in this case it may properly be said to have merged into 
leucorrhcca, and indicates imperfect involution or endocatarrh. 

The quantity of the lochial discharge is variable within physiological limits. 
Gassner estimated that tile discharge during the first three days amounted 
to 2 lbs., the loss during the fourth and fifth <lays 280 grammes, from the 
sixth to the eighth da)' 205 grammes. So that during the week following 
labor the puerpera would lose by lochial discharges about 3 lbs. In prac· 
tice, a rough estimate is made by counting the number of napkins used. 

The lochia do not always present uniformity in order, in appearn.uce, and 
quantity. For example, when the milk secretion is forming, the Jochia are 
sometimes diminished 01· suppressed, and resume their ordinary course when 
the milk secretion is fairly established. 

Accidental disturbances of the nervou-i svstcm 1l isturb the even cnur~e of 
the lochia. Emotions notoriously do this, Sometimes checking the fto1\' 1 but 
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more commonly exciting hemorrhage. Very sensitive women often lose 
blood whenever, in the early days of lactation, the child is put to the breast. 
It ~cems as if emotion1 or pain, or reflex irritation suspended the inhibitory 
function:-; of the nerves which govern the circulation. 

It has been said that the lochia are more abundant in women who do no 
suckle, and more abundant in pluriparre than in primiparn.•. 

It has been ~aid that in sorue women the lochia lul\·e been allogether 
wanting. This requires proof. Caseaux, however, relate8 an instance. On 
the other hnnd, Robert Barnes has described 1 the persistence of an immode
rate flow of nearly limpid fluid for some weeks after labor-a form of hydror
rlut·a. This, he conjectured, came chiefly from the glands of the 11eck ·of the 
utt:rus, like oue form of the hydrorrhrea gravidarwn. 

The lochia give out a peculiar odor. To this is commonly attributed the 
"yraois odor puerperii." But we believe the odor is also exhaled in some 
women by the skin an<l by the lungs. The odor thus exhaled may be taken 
as e\·idencc of the absorption of lochial discharge into the system. In such 
cuses we have noted a sallow as.pect and a degree of febrility. 'Ve have 
tu ken this as an in<lication for syringing the uterine cavity with a weak tepid 
solution of carbolic acid or bi chloride of mercury. 

The followiug description of the microscopicu·l and chemical character of 
the lochia is condensed from Tarnier and Chuutreuil. 

~hcRo.;cor1cAL Cn.\.RACT£RS OF THE LocnrA.-Gh. Robin has shown that 
the blood which flow:; from the uterus after labor in most women contains 
leucocytes in the proportion of 1 to 5 in 100. A sim ilar proportion is ob
scn·ed iu the lochia during the fi1"5t day. But it is not pol'sible to determine 
whether these white globules come solely from the blood, or if, as is probable, 
a certain number are already produced on the iuuer surface of the uterus. 
After the first day, the lochia contain only about one third of re<l globules, 
and two-thirds ot' other elements in suHpension in the aero-mucous fluid. 
These other elements are white globulei:; or leucocytes in slightly less quantity 
only than the red globules; they are isolflted or agglutinated together, form
ing masses of variable :;ize. There are also epithelial cells from the neck of 
the uterus of tlie pavement type or calciform, Recording to the region from 
which they came. 'Vertheimer~ found corpuscles of the embryonic connec
tive tissue or in course of formation. These elements are simply the debris 
of Lhe cailucn. which had remained adherent at the casting of the placenta. 
lfo also found cry:;;tals of cholesteriue. 

The vi:'cid liquid which holds these elements in suspension is studded with 
numerou:; grayish molecular granulations and a certain uumber of small 
fatty granules. ' 

From the ~ecor.cl <lay, whilst the red globules diminish, the leucocytes 
iu<·rea."e in number. SiJon they outnumber the red globules, and the lochia 
beeome gradually re1ldish or reddish-gray, and then grayish, or yellowish
whiLC, or greenish. After the fifth, red globules are very scanty. The leu
Col'ytes become the predominant element; some have become voluminous, 
foll of granules, and form what are called" granular globules." Along with 
tlH·"e elements are fo~n<l p1wement-cell:s of the Yagina.l epithelium, often 
imhricated, in lamelhc, to which the other elements are adhering. Some 
polyheclrir, or nearly spheroitlal cells, similar to those of the deep layers of 
th(• vaofoid t.•pithE:lium or of' the neck of the uterus, are also found. 

To\\7i.rd:3 the end of the lochiitl flow the leucoc.rtes, which had undergone 
fotty change, and the fatty granules, have diminished in quantity. The 
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lochi .. t may still contain from the beginning ptolo:oa, a!' the Trid1omo11as 
vuginalis of Dunne, and the common bacterio. ob:-en·ed hy lluu,.;-.mann and 
Hugh Miller. 

According to Doleris, whose observations were made in the labomtory of 
Pasteur, there are almost alway~ found in the puruknt. luchia 1he double 
micrococcus. This may be met with in healthy \\omen; hut in them it is 
rare. It is only when it multiplies that it becomes <langerouJo<. On the other 
hantl, it is only in sick women that the micrococcll .. 'l en clwpelet i.; foun1i. This 
is the microbe which Pasteur is dbpose<l to regard as the microbe of puerperal 
fever. All theise microbes pullulate in alkaline media; acid solutions, and 
e~pecially phenic solutions of 1 in 50, kill them. Eustache (1884) found the 
microOrgani!:ims uuder normal as well as pathological state~. 
Cnm1ncAr~ Cm11ros1TJON OF TIIE LocnrA.-During t,he first days after 

labor, the reaction is alkaline; after the eighth day it becomes nc:utrnl or 
acid. At the heginning albumen is found; later, mucin, saponified fat 1 

chlori<les, alkaline phosphates, or phosphates of lime and iron, are found. 

Modifications of the Principal Fu11ctio11.'i during Puerpe1·y. 

If the labor have been easy an<l not protracted, the woman experiences a 
seuse of ease; the i:kin is fresh, there is no rise of temperature; the pulse is 
normal or even slowed. After difficult and prolonge<l Jabor1 exhaustion is 
more or le~::> marked. The face is suffused 1 the eyes sometimes injected, the 
skin hot, the pulse frequent; sometimes the patient sinks into deep sleep1 

others remain excited and restless. Some women experien ce a rigor or 
shivering immediately after the deli,·ery of the child or plncent:t. This 
phenomenon is entirely reflex, and indicates nothing of serious import. 
Stokesco 1 has studied this subject by thermosphygrnic tracings taken at the 
moment of the shi\·erin?, and affirms that it is never attended by rise of tem· 
perature or of pulse. This completely differentiates it from the rigors of 
pathological significance. 

Three things call for specially carefu l observation during puerpery: the 
pulse, the respiration, and the temperature. As a general rule the pulse and 
temperature rise or fall together, and when both rise the respinition is almost 
invariably affected as well. The respirations increase in frequency and 
become shorter. So long as we note normal conditious and relations of the!;e 
phenomena we may feel confident that the puerperal process i:; pursuing the 
desire<l physiological course; and when, on the other hand, we detect any 
marked or continued departure from these normal conditions and relations, 
we must be prepared for pathological complications. 

TnE PUL.'5F..-In adult women the pulse U!'ually b<'ats i5 to 80 times in 
the mintite; that i:::1 it rises a little during gestation and labor. Immediately 
after labor the pul~e often falls to 60 or 55, somt:times to le~s; but generally 
this slowing is soon followed by quickening, which lasts seYeral hourt>. After 
this tram.icnt quickening the pube often slows again. This slowing was fir:-:t 
described by Blot.2 The extreme limitob~erve<l Ly Blot wn~ 3.>. w· e ourselve:-, 
in a perfectly healthy woman, whose pulse be.fore labor wus 75, recorded 
40 on the secmHl day. Two figures struck Blot as specially common, namely, 
44 anJ. 56. This slowing may last from one to twelYe dnys. Generally it 
lasts longer in pluripnrm than in primiparro. There are individual differ. 
ences iu the time of its setting in. l\Iost frequently it sets in twenty-four 
hours after labor. During the succeeding twenty.four hours it is more 

1 'l'hC~e lnaugurale, Paris, 18i6, and Tnrnier. 
1 Ard1i\'f'!l G0nCrnle!l dP ),f~dccin<' 



BLOOD AfTEI~ LABOR. -157 

marked, and tlil'l1 gradunlly it disappears, nn<l is followed by the ordinary 
puJ:. .. p. 

H11111l'tinus 1he iilo\\ing ceases entirely when the breasts uu<lcrt:o the 
hyper<.l'mia ,,hich prcccclts the H'Cretion of milk; but more commonly the 
slowing i~ a little diminished. 

The ~lowin~ of the pul~c i!S ob"erved after abortion and afler preruature 
lahor, t"pnnlaueou1'l)' or nrtifi('inlly induced. 

W'hen thi" ii lowing of the pul::ie is observed in a recently delivered women, 
we nmy be 1l1->'Urt<l that she is in a perfectly henlt hy condition. It i~, there
fore1 n sign that ju"tifies a favorable prognosis. T[lrnier says, in a lying-in 
hm:;pitnl the prevalence of slow puli:;es may be taken to indicate good 1'::tnitnry 
conditions; the contrary condition indic:ates some noxiou~ influences that 
challenge prompt and searching inquiry. The accuracy of tlH·se runclusions 
is amply proved by the experience of Fancourt Barne!:\ iu t110 lying-in 
hospital~. • 

Jl'lwt is the nw.<re nf the Pulse Slowing?-Thc ~phy~mogrnphir olm·rva
tions of Blot and l\larey e~tablii:;h that this slowing !Hands in relation to a 
certain degree of increase of arterial tensiou, and these authors believe that 
this tension is explained by the almost rndden arrt!:!-t of the circulation which 
had heen goiu? on in the uterus during ge~tatiun. The blood then, which 
hitherto h~ul trnvcr:;ecl the uterus, is turned into the arterial system of the 
greater circuhnion, whence results a greatf:r ten::iio11 1 causing obstrurtion to 
the veutriculur systole, and ~lowiu~ of the puh:e. Later on the equilibrium 
is restored . This theory is 8t1pported by the fact that when h«morrhage 
occur3 the tension i~ lc!:'sened, and the pulse is accelernted. 're ~hould 
attribute greater influence to the hypertrophy of the heart wh;ch attends 
ge!-itation . 

Many observers have reexamined and criticised the statements of Blot. 
Generally they have been confirmed. Close observatiou 1 duri11g m11.ny years, 
coavinces us of thtir accuracy. 

llt:mey 1 further showed that in a certain number of women recently 
delivered the pulse was subject to irregularity in force and frequency. These 
alterntions in rliythm attended the slowing of the pul~c. They commonly 
disnppenr in a few dny~. i-l ince the publication of Ill>mcy 1s theei~. Hobert 
Barnes has Rtudied thi~ question, and is able to confirm lkmey's statements. 
He e:xaminHI the lll'lll't "ithout finding anything- abnormal in this oqran. 

The ~lcrning and irregularity of the pulse aftc-r bhor !Should be carefully 
Elm.lied in UJo!Sociation with the course of the involution prore~s. 

Jlodijicution.< of the Blood after L<Jhol'. 

'Ve ha\•e seen that during pregnancy the tihrin, water, nnd white glohnles 
nre increased in proportion, whilst the red glnhul<'s are dimini1'hed. 'fhe~e 
conditions are continuer! in incrensed degree after lahnr. Anclrnl. and 
Gavarret, Becriuercl uncl Rn<lier, and 1 more recentl~·. Laurent el!tabh:-hed 
the:<e fact~. Thr rr~enrC'hes of :\Inlassez, of Ilouchat and Duhri8:l)', of 
Foun~,.icr1 ha,·e prond in the ,..Jrarest manner the incrense: of white ~lohule.s; 
nn<l Pt'ler has called this iucreaoe physiological lwcoc-ytosi,<r. It attains its 
maximum about twelve houris after labor. 

Further iuvestigntious, chemical nrnl mirroscopical, into the constitution 
of the blood in pregnancy and chilrlbeil are greatly lo he desired; they could 
hardly foil to throw useful light upon many interesting problems in physi
ology and patholn~y. 
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l 'rirdiac Jlur11Ulti:i in the Puerpeml Stale. 

Dr. l\Ioney has made intereoting obserrntious in the General Lying-in 
Ilospital.' He concludes that systolic muru1url5 occur in 75 per cent. over 
the prrecordia of lying-in women. These murmurs arc of three sorts: (1) 
The "Eudocardial-like" murmur is conducted to a variable extenl; may be 
heard over auy part of the area of the prrecordia i (2 J is "friction-like/' 
and non-conducted, of very constant site, just abo\"e and to left uf' xiphoid 
cartiluge i (3) is very loud, of curious quality, \"Cry capricious, and non·~on
ducted . The most numerous of the first sort are luudest over the right 
ventricle, close to the edge of the sternum. They are not the expres~ion of 
~erious mischiefj they are" functional murmurs." 

'Ve beiieve them to be simply hremic, due to altered character of the blood 
and the state of the heart, which must change as the uterns does in tissue. 

11/odi.fications of Respiration. 

Inseparably linked with the condition of the blood and circulation are 
the movements of rel5piration. Healthy women after labor breathe 15 to 
18 times a minute, rather lel5s frequently than duriug gestation. Dohrn 
spent great pains in investigatiug the relative capacities of the chest in non
preguant, pregnant, and puerperal women. In 60 per cent. of recently 
cleli\•ered women he found an increased capacity; in 24 per cent. a slight 
diminution, and in 16 no a lteration . These results have been met by other 
observers who affirm that the pulmonary capacity i$ lessened after labor. 
Systematic observations with the spirometer are needed. 

Variations of Tempera.lure in Cldldbed. 

Under healthy conditions, individual and sanitary, no important rise of 
temperature is observed. Observations made in lying-in hospitals which 
show a rise of over 0.5° Falir. cannot be accepted as normal. A slight fall 
has been noticed tweh1e or twenty-four hours after labor. This is soon fo l
lowed hy return to the standa.rd. 

Slight oscillations may be accounted for by lhe natural rise towards the 
evening, by passing emotions, or irregularities of diet. Transient variations 
need occasion no anxiety, but it is far diHCrent when the rise is continuous 
and lasting. 

j)fodifications of the Utina1·y Secretion. 

To estimate these we must refer to the chapter on pregnancy (vol. i.) for 
::i statement of the character of the urine in that state. Lehmann states 
that the urine of very young children and pregnant women often contains 
very little phosphate of lime. The urine of women not pregnant contains 
more water, less salts, and less urea than that of men . These clitterences 
nre especially marked in pregnancy. In the later months there is often so 
little phosphate of lime that it is difficult to delect the presence of lime. 

Winckel/ Kleinwichter,8 Quinquaud,~ and othera have studied the char· 
acter of the uriue in childbed. They geuerally agree. The quauLity of 

1 )Jed-Cbir.Trnns., 1882. 
2 thudien ti!.H:r den Stnfl'wechsel bei dPr Gehurt und ·wochenbctt, 186·3. 
3 "Dils Verhaltcn de~ Iforne,-;," etc., Arch. f. G\'nii.kol. 1 18it;. 
4 E~~ai sur le p·ierpfri~me infectieux, Thtbe 1 l~i~. 
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urine i:; especially increased during the twenty-fimr hours after labor. The 
quantity may ri~e to 2:31:)0 grammes i the mean is 1600 gramme~. In some 
women this transient polyuria appears on the second or third day. "rinckel 
Hate:-; the mean weight of the urine expelled cluring the fir~t fig-ht clays by 
a healthy woman is on an average 12 lbs., or 1175 grammes daily. The 
kidneJ:-, therefore, eliminate a large quantity of water. ~ 

The ~pecific gra\'ity is generally dirnini:shed on the tirt.t and second day, 
\'l\~ying from 1010 to 1018. "rhen fever occur~. it may rise to 1020 to 1022. 
After the third day. the density increases to 1022 or more, even in cases 
where there is no fover. In the nursing woman, Quinquand says it may 
ri..;e tc) 1025. Recently delivered women who are free from fever during 
labor l'xcrete le8s urea than in pregnancy. Quinquttnd says," the quantity 
of urea eliminated in twenty-four hours, during pregnancy, exceeds the 
physiological mean, and varies from 30 to 38 grammes i whilst in the twenty
four hours following labor it falls to 20 or 22 grammes." 

The secontl day after labor the urea increases, but rarely exceeds the 
normal quantity, unless fever intervene. On the third day, if there is no 
fe\·er, the urea may exceed 30 grammes. 

From the fourth dav, if there is no fever, if there is milk and the child 
iSucks well, the urea dfminishes sensibly, and may fall to 19 grammes in the 
twenty-four hours. In tiUckling women, the average excretion of urea daily 
is 20 to 22 grammes. 

The chlorides behnn'> like the urea-that is, they diminish the first <lay, 
increase the second aud third day, and diminish again when the milk has 
~et in . 

.According lo 'Vinckel, during the forty-eight hours following labor there 
is n diminution of sulphates and phosphates. 

The products of oxidation of the organism, of urea especially, would be 
in a larger proportion in the urine if they were not al~o eliminated by the 
lochia, sweat, and milk. The functions of the skin are more active some 
hollrs uftcr lttbor, and continue very marked for five or six days. 

The different secretions-cutaneous, renal, lochial, mamnrnry-appear to 
supplement each other. The exaggeration of one may entail the diminution 
of the other8: thus, when the milk is abundant the lochia.I flow is generally 
le>0. 

The incren~e of the excretions, the extraonlinnry elimination uf the pro
duct::; of oxidation, the regre::=si\·e metamorphosis of the uterus and olhf>r 
tissues, must t.>ntnil a lo1'S of weight in the puerpera. Gassner and Hecker 
establi:-;hed that during the first eight days womPn lose on nn anrage -!571 
~rammes-thnt j.,, about one-twelfth of their body-weight. 

GLYC'O~URJ.\.-Blot's statement that sugar is frequent in the urine of 
newly delivere1l women has been sufficiently confirme.l. D • Sinety,1 who 
hnrl studied the question with especial care, showed that glycosuria can be 
produ,·ed nt plen:-;ure in suckling women by abruptly !SUppre~sing the milk. 
:--:u~ar likewi~e appen.n; in the urine whenever there is any obstacle t.> the 
~ecretinu or flow uf milk. 'Yhen the production and yield of milk are 
en•uly hnlnnced the sugar disappears from the urine. Towards the second 
or thircl day the milk secretion is abundant, nncl the child consumes but 

!:;~~e ~h:us~~,~s :i<;~~l~~t~<f 1bey u:i!~\iJ;;;~~e~":~~~~~i~~~1~=~~~;.t~;!~:1; .~)~;~~~ 
lh•er with a \'iew to the lnctr:d i;;ecretion. and which could not he uulizetl m 
conseque1wc of the tC'mpnr:try ~uppre~sion of thi!:, function. But if this were 
so, why, of nil the immediate coustituents which enter into the compof;ilion 

1 Hcchcrchf'~ i::ur !'urine 1•cndirnt la hlcl!Ltion, 187!1 
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of milk
1 

is the sugar alone eliminatc<l by the urine? To this Gubler an
swered that the pm•sage of sugar-a crp•talloicl and dialyzable body-is 
much more easy than that of albumen-a. Cf)lloid body, which does not 
traverse the dialyzers; that albumiuuria always supposes a renal hypencrnia 
which borders on inflammation, whilst glycosuria is E:tlectecl without any 
anatomical modifications of' the kidneys. 

De Sincty observes also that the microscope reveals the presence, in all 
the saccharine urines of suckling women, of numerous fatty granulations 
insoluble in acetic acid, and colored dark brown by osmic acid . 

The Changes in lite Breu:it : the Secretion of Milk. 

A. fundamental anntomico-physiological fact must be borne in m ind. The 
brea:sts are really skin-glands i they form a part, specially developed, of the 
great glandular syistern of the skin. The secretion of the breasts a~sumes, 
indeed, a particular form, and is destined for a particular purpose, the nutri
tion of the infant. But the breasts do not on that account cease to take 
part in the gr~at process of elimination which is carried out by the ghrndular 
system of the body. There is a physiological relation between the ;:;ecretiou 
of milk and the conversion of the tissue, which had been created for the 
purposes of gestation and parturition, into fat. 

\Vornen nursed in the lap of luxury, whose emotional and intelle<:lllal 
faculties have been indulged and cultivated at the expense of their mu~cular 
system, rarely acquire a healthy glandular development. The skin, become 
a thing of beauty, fails as an organ of health. Under the trial of puerpery 
and lactation it breaks down . The breasts cannot perform tl1eir duty, and 
more work is thrown upon other organs which also are likely to be inefficient. 
Ileuce it is that we so constautlv find in women of the easier clas~es that 
lactation cannot be performed. Ilonest attempt:,;; are sometimes made i but 
after suckling with difficulty for a few days, du ring wh ich t ime the infant 
suffers and pinP~, the milk is found to fa ll off; the breasts dry up, or become 
infl amed, and the cherished hope is abq,u<loned. 

PER IOD 01•' FORMATION Ol" l\Iru.:.-In some women a little milk may be 
squeezed out of the breasts during pregnancy; iu others it oozes out spon
taneously, soiling the linen i and in this manner the suspicion of pregnancy 
has been excited. llut in most women no secretion of moment 8hows iu~elf 
until after labor. The usual time of its appearance is the thir(l clay, rarely 
earlier; sometimes it is delayed until the fourth or fifth day, and in l-lome it 
can hardly be i-:aid to nppcar at all. 

The capacity for secreting milk furni:shes another illustration of the 
aphori~m that "Pregnancy is the te::;t of bodily 80undness." The woman 
may have carriefl her chil1l with more or less comfort through gestation and 
labor, but at this point·she may fail. Thi:; is especially the case with the 
daughters of Dives. The formation of milk is attended by certain foe.al 
phenomena. The breasts immediately after labor are commonly flacrid or 
soft, and of the size they hnd attained during gestation. But in two or three 
duys the hrenst8 increase in volume, become firmer, even hard. The integu
ment is stretched, smooth, shining, streaked with bluish veins which sometimes 
unite with thrn;e of the opposite breast. The nipple becomes less prominent, 
sometimes rendering suckliug difficult. 

Tarnier draws attention to the occasional appearance of subcutaneous 
redema in the region of the areola. It is more frequent in primipar~"C i it is 
frequent in domestic animals. 



'.\ll LK-COLOS'r .RL .M, -161 

T11E CrrAXGE::i IN 'l'JTE PnoPER STRt:'CTt:R~ OF THE Bn1:A"Ti:) ATTE~DING 
TilE Fotnt.\TIO:'.'i OF .!\frLK.-The following account is drawn from Yirchow, 
K6lliker, and Robin. 1 Yirchow,2 startine: from the homology between the 
bren_s~ nn~ 8ebnceous gl~uds, says that both are. oro<l_ucecl hy a progre~si\·e 
prolderat1on from the rnternal layers of the ep1derm1s. To the same cate
gory belong the ecru ruinous glands of the ear, and the large glands of the 
ax.ilia. In all these cases the fat which constitutes the chief' constituent of 
milk, at least as far as its external appearance is concerned, and which 
furuishes the scbnceous secretion, originates in the interior of epithelial cells 
which grndually perish and set the fat free, whilst scarcely a trace of the 
cells is preserved. The sebaceous gland:; are genernlly seated on the sides 
of the hair-follicles at some depth below the surface; we there find a series 
of minute globules into which a prolongation of the rcte mucosum is unin
terruptedly continued. The cells of this become more numerous and larger, 
so as to fill the gland-sacs with a nearly solid matter. Theu the fat begins 
to be secreted into their interior, at first in small particles, which soon become 
J.ugcr; und af"Ler a short time the iadi\•idual cells cau no longer be distinctly 
perceived, but ouly conglomerations of large drops, which rise up out of the 
gland into the hair-follicle. The secretion is a purely epithelial one, like the 
seminal secretion. This process furnishes us at the same time with au account 
of tbeformation of milk. One need only imagine the ducts much lengthened, 
and the terminal acini greatly developed; the process is essentially the 
s:trne; the cells multiply abundantly; the multiplied cells undergo fatty 
metamorphosis, and ultimately there remain scarcely any material traces of 
these cells excepting the droplets of fat. The closest resemblance to the 
manner in which the secretion of sebaceous matter ordinarily takes place is 
presented by the enrlit!St period of lactation, when the so-called colostru.m is 
yielded. (The colo~trum was discovered by D1rnn€.) A coloslrmn·corpuscle 
is the still coherent globule which remit~ from the fully metmnorphosis of an. 
epithelial cell. The formation of colostrum and sebaceous matter differs in 
this respect only, that the fatty granules remain smaller in the former case, 
and that whilst large drops very soon show themselves in sebaceous matter, 

!~tc~l;:~~J:. t~:r~18Je~1~1~~Yw~~~:.e;~ted~~:11~:~Zb~8~~!';v~~f:a~~1i°~~~~1i·~~t= 
somewhat brownish appearance, although the fat has no natural color. This 
is the granular corpuscle," corps gmnuleu.t," of D1nne. For the discovery 
of this gradual transformation of cellular bodies into fat granules we are 
indebted to Reinhardt. Still, we shrank from extending this important dis
covery of the forrufltiou of colo~trum to the history of milk in general, for 
the reason that during the later periods of lactation granulated bodies; are 
no longer met with. But the only difference is that the c1>lostruru process 
goes on mnre 8toutly, nut.I that the cells maintain their cohe.;;;ion longer, whilst 
the milk prnce:-.s is ncute, and the cell~ more speedily perish. Perfectly 
developed colostrum contains an extremely large number of granulated car· 
pu:-;c)es, with nothing more than a number of comparatively large an~ small 
drop~ of fot mixed up together, the so-called milk corpuscles, which are 
nothing more than drops of fat, and, like the _majority of_ the drops of fat 
that occur in the body, are surrounded by a delicate albumrnous membrane 
called by Aschcrsrm the haptogenic membrane-i. e., pruduced by c~ntact. 
But the individual drops, milk·corpuscles, correspond to the drops which we 
find in the sebaceous matter. They are produced by the coalescence of the 
minute granules which appear in the secretion of colostrum. 

I The stuJenL >.lwuld t.11rn hnl'k t•> the ~eclion in which i.:. deicribcd the Aualomy of 
lhe Breac;t. 

1 Cellular-P11thnl&~it•. 
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This haptogenic membrane was admitted by Henle, Dumaq. Robin, Frey, 
and KOlliker, but it seems to ba,~e been definitely proved by De 8inety 1 that 
its existence is due to accident. Thus, when the milk is examint!d irnme<li
aLely after being drawn, and the use of coagulating reaction is avoided, this 
enveiope is uot found. 

The colostrum corpuscles characterize the first milk. After a few <lays 
they generally disappear, and nothing is seen under the microscope but 
highly refracting oil or fat droplets of various sizes. K61liker cites Donne 
as stating that in inflammations and swellings of the mamm:.e during lacta
tion the milk assumes the nature of colostrum . This is contradicted b,· 
d'Outrepout and Miluz.2 During menstruation, Donne and d'Outrepon·t 
found colostrum-corpuscles in the milk. This fact Robert Barnes has veri
fied; he found colostrum-corpuscles reproduced at every meustnrnJ period, 
lasting for seven days or more, and then disappeari ng in the intervals. 
Lehmann states tlrnt they occur in the course of any acute affecLion which 
may supervene during lactation. Donne regarded them as proof of ba<l 
milk. In Lhe foot-rut of animals Herberger and Donne found the milk to 
pof:se!:ls more of the characters of colostrum. In milk which has become 
sour, the caseine is found coagulated in the form of granules, and the milk
globules gradually coalesce into larger drops. Blue and yellow milk con
tains, according to Fuchs,3 iof'usoria, themselves without color, which he 
called Vibrio cyanogenus and xantlwgenus. These, when mingled with healthy 
milk, will impart a color also. This is confirmed by Lehmann for blue milk. 
According to Baillent • an<l Lehmann a fungus also exists in such milk. C. 
Nagele has obsen•ed red milk, and found a vegetable formation of the uatnre 
of a protococcus in it. But pinkish milk may be suspected to contain, and 
IIassall figures 1 blood globules in 5uch milk. 

l\Iilk consists of a flui<l portion or plasma holding in suspension innumer
able round, dark, shining corpuscles varying in size. These are the milk
globules; it is to these corpuscles that the milk owes its while color. In fresh 
milk these corpuscles are animated by Brownian movements. 

BREAS'L' ABNOHMALITIES.-1. In defect. In some women the breasts are 
so little developed that they are unfit for the secretion of milk. 

2. In excess. Supernumerary breast!!aud nipples. 
Reflecting on the histological identity of the sebaceous an<l mamman• 

glands, we can readily understand the occasional development of th~ breasts 
in men and the formation of milk in them. Not to mention other examples, 
there is the famous one recorded in John Hunter's Notes and Essays (edited 
by Owen). A man, aged 50, had married a women who fourteen years before 
brought forth twins, male and female. To soothe the ma.le child, the father 
used to apply his left nipple to the infant's mouth; the child <lrew milk nn<l 
throve upon it. This man treated eight succeeding children in the same 
way, shariug the duty of suckling with his wife. But what is very remark· 
able is, that he had a constant flow of milk for long after he had ceaserl to 
suckle. The lymphatics, blood vessels, and conglomerate glands of his breasts 
presented the same appearance as in women. He stated that ,,·hen he suckled 
the first child all his natural secretions were diminished, especially the sweat, 
which he was much subject to before; and that he had not the slightest 
appetite for venery for several months after. 

Tm!: DUHATIO:X 01·' ~[rLK 8ECRETION-The usual duration of the capacity 
for suckling may be stated nt nine moDths. But in many women, chiefly 
of the hiboring class, suckling is protracted to twelve months or even 

1 Archives de Physiologie de Browu-Sequnrd, Charcot, et Vclpeau. 
2 Ntiuc Zeitshrift fur Geburtskunde. s Comptes Rcndus, X\'iii. 
• See Scherer, art. "Milch '1 in Hundbuch des Physiologic. 
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lon~er, ancl we have known instances of women, who having lost their 
husbands, ha\'e concentrate<l their womanly instincts upon the child at the 
breast, and continued this duty for over two years. 'Ye have even seen a 
child get up on n ~tool nnd stand whilst suckling. In such CBS('S the breasts 
retain their dominion over the O\'aries; meustruation may be performed, but 
this function is often disturhed or suspended . 

A condition analogous to the above is seen in women who give themsekes 
up to the duty of wet-nur:-ing. These sometimes will persist in nursing for 
eighteen months or more. \Ye have known an example of a Spanish wet
nurse who nursed three succes~ive children in one familv, and we are in
formed that it is the custom in some parts of Spain to engage a wet-nurse 
who, having suckled the first child, will take up in succession all the chil
dren her mistress mny bring forth, herself Jiving all tbe while in celibacy. 

We also know a lady, richly eudowed physically, intellectually, and 
artistically, who living with her husband, and menstruating regularly, has 
nevertheless gone on secreting milk five years after the birth of her only 
child, which she suckled only for a short time. 

What to Observe in the Puerpera and her Child. 

Take the catheter, thermometer, and stethoscope as companions. 
OnJECTtVE OnSEHVATJONEl.-1. Count the pulse, note its rhythm and 

strength (sphygmographic ohservations al:3o may be useful). 
2. Count the respirations, note their depth. 
3. Note the temperature in mouth or axilla, and exceptionally in vagina. 
-!. :Note aspect, manner, and speech, and the tongue . 
• 5. Apply hand to abdomen, to note flaccidity or tension, pain. If tension 

and pain, note shape of abdomen, and define area of clu lness or resonance. 
If dulness extend to umbilicus or nearly, pass the caLheter. 

6. The state of the genital organs. It is desirable nt some time to ex
amiue by touch to ascertain if the uterus is in normal position . The peri
neum, as to integrity. The discharges. 'Vatch the involution of the uterus 
by its retreat townr<ls the pelvis. 

7. The breasts. State of' nipples, as to form 1 size, integrity. State of • 
breusts, as lo size, uniformity of consistence, tenderness, secretion of milk. 
The qu:rntity and quality of the ruilk 1 ease of yielding, microscopical 
chnrncters. 

Tim OusER\'ATro:-;s TO 1-rn MADE BY THE ATTESD.\XT o~ TBE DAY 
AFTEH L.\UOR. ~\:-.D rnmr D.\.Y TO DxY.-lnt~rrogate all the functions. 
The Aspect of the patiulf, her manner, her \·nice, and mode of answering 
quei-tions t~ll n~urly enough the state of her brain. Has she pain? Gen· 
ernlly there is a sen~e of mui;:cular soreness and fatigue. Feelin~ the abdo
mc:n, we ascertain if there is tenderne:;s on gentle pressure, and if the abdo
men is ten8c or fln<:cid. If there i::: tendern<'SS or prominence, or both, this 
may he due to inteMinal di:Hention, to fulues:; of the bladder. The real 
romlition of the blndder must be determined. Inquire into the state of 
the bowelfl.. The rectum was probably unloaded during the labor, and for 
two or three days after it is usually slugi6~h. If there is dia.rrhrea we 
mu~t look to the nt-:->oci:lted symptoms. Ask the patient if she can freely 
move her limh8. There should be uo difficulty in this except in the sense 
of soreness. Note three points especially, and record 1hem-pulse, tempera· 
lure, and respiration . The pulse should be 70 or 80, if even lower but 
steady it is good; thr tempernturc should be 99° Fahr., the respirations 1~, 
or nut excrecliug :W, in the minute, easy, the chest expanding. 



46-1 THE PUEKPERA. 

Inquire as to the lochiai see the napkins. Feel the brew~ts. On the second 
aa<l third days there may be no sensible difference in tneir conditiou, but nt 
the end of the third, and more generally on the fourth, the breasts are 
usually fuller, firmer, somewhat tender, and milk may ooze from the nipples. 

Subjectil:e Information, and from N1m1e or Attendant.~. 

1. As to nutritive functions, appetite, digestion (vomiting? colic?), defeca
tion, micturition. Are the stools or urine pa~sed naturally? 

'!.. H.e:spiration: distress in breathing? Circulation: palpitation? 
3. lnnervution : sleep; sense of ease, lassitude, or depression; headache 

or not; the condition of the taste, smell, hearing, sight, sensution; have 
speech and rnanDer been natural? test the power of moving the limhs. As 
to rigors. As to abdominal pain (inftammatory or colic) i as to uterine pain 
(after-pains) i as to paini:; in limbs and joints. 

-t.. The skiu : heat, moisture, perspiration, odor from. 
5. The excretions: by lungs, by skin, by bowels, by bladder, by vagina. 

The lochia especially as to quantity, color, odor. Is there any shred, mem
brane, or unusual complication? One rule is important. Do not suffer the 
nurse to answer questions you address to the patient. 

The fauorable signs are: pulse not exceeding 90; temperature 99° Fahr.; 
soft, paiule~s abdomen, bladder acting naturally; spirits cheerful. 

All these observations will be made with the least possible disturbance of 
the patient. Some will be made almost without her consciousness or attract
ing attention of attendants; some may be pretermitted on occasion. They 
should be made in a certain order, so as to insure that nothing important is 
omitted, and to avoid fatiguing the patient by repetition. These observa
tions metbodically taken will sen•e to recall the chief points in the pre· 
ceding history of the puerpera. By turning back to the description the 
reader or practitioner may refresh his mind as to tbe significance of the 
points noted for obsen•ation. He will appreciate any departure from the 
standard conditions; if any new interposing condition is ohserved we may 
draw iuformntion of' diagnostic, prognostic, and therapeutic value. And, 
lastly-a point not to be disregarded-we add to our own value as scientific 
clinical physicians by a course of study rich in physiological and pathological 
illustrations. 

The Cal'e of the Woman Recently Delivered and her ('hi[d. 

1. The hands which have helped to squeeze out the placenta, or simply to 
second the expulsive contractions of the uterus, will give information as to 
the condition of the organ. If it be well contracted, the woman may take a 
little rest to allow her to reci uit her nerve-force, always watching to ascer
tain if the uterus relax. In pluriparre, thirty minims of ergot may now be 
given to promote contraction. But it must be specially borne in mind that 
it is bad practice to give ergot before the uterus is empty both of placenta. 
and clots. Ergot is very apt to induce spasmodic contractions of the lower 
segments of the uterus, and thus to imprison whatever may be in its cavity. 

2. If there be spasmodic or colic pains after the extrusion of the placenta., 
the first thing to do is to make sure that the bladder is empty. Use the 
catheter. This done, tight compression of the uterus by the hand, to provoke 
contraction, may be used. 

3. Cleansing the genital parts. If sponges be used, they should have been 
soaked in a solution of 1 in 50 of carbolic acid, and fluid of the same kind 
should be used. The fluid should be squeezed out of the sponge so as to run 
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in streams O\"eJ' the part, rather than to wipe or rub. The 1abia ruajora and 
ruinora may be held gently apart to let any clots escape from the vagina. 
'Vadding should be used instead of sponges, and be burnt after use. 

If there be retention of blood or clots in the vagina, gentle syringing with 
the carbolic solution may be practised. 

-:I. This is tbe time to ascertain if there is any lesTon of the perineum or 
vulva. If there be only slight rent, no operation is necessary; if a rent 
extend to near the sphincter, and, dfortiori, if it involve the sphincter, the 
wound should be united by silver wire sutures. Three or four will com
mouly be 1·equired. The first should be passed deeply close to tbe anal 
extremity of the split, the others less deeply as we approach the anterior 
edge of the perilleum. 

5. The dressing of tbe vulva usually consists of folded diapers. VVe 
strongly advise that this practice should be discard~d. VVe can rarely feel 
sure that" things coming from the wash 11 are pure. It is best to use pads 
prepared with carbolic acid or other trustworthy antiseptic, 01· the carbolized 
gauze used in surgery. These should be renewed as often as soaked and 
burnt. We thus not only avoid one source of danger to the patient in 
charge1 but avoid the risk of propagating the infection to other persons. 

6. The bindei·. A revolt was raised some time ago against the traditional 
practice of binding the abdomen after delivery. It did not succeed. The 
objections to the binder are unsound, whilst the uses of it are clear and 
decided. In pluriparre, especially, the abdominal walls are extremely 
:flaccid. The sudden expulsion of one·teuth of the body·weight from the 
abdominal cavity is attended by a sudden removal of a force hitherto press· 
ing upon the vessels and organs of the chest, abdomen, and pelvis. This 
entails in some cases a tendency to vacuum . Hence disturbance of the cir· 
culation. Now, the binder. by supporting the abdominal walls, restores the 
equilibrium of pressure. The pressure exerted upon the uterus works as a 
gentle continuous stimulus to contraction. The woman is conscious of the 
support aJld is grateful for it. 

The abdominal wa.lls, thus supported, now quickly regain tonicity, and 
return far more nearly to their pristine strength and flatness. The figure, 
so precious, and rightly so, to women, is better preserved. 

The application of the binder. If a m~uked void is left in the hypogas· 
trium, it is well to fiJI this np with a pad composed of cotton·wool carbol· 
ized, wrapped in prepared gauze. A broad stout towel will answer fol' a 
binder, but a. bandage cut to the shape is better, us admitting of more 
accurate adaptation aud keeping its place better. The patient lie~ on her 
back, the legs extended. Thus the lower margin of the binder seizes the 
hips well; the pressure obtained is more uniform 1 and the binder is less 
likely to slip up. So applied, the binder becomes one of the most efficient 
agents in anilBeptic niidwifery; it keeps the walls of the uterus and vagina 
in contact, thus preventing the collection of fluids or clots, and shutting 
out air. 

Before leaving a patient, the genitals should be finally examined to see 
if there is any discharge. 

The first care given, consecutive care arises. The woman should, if pos· 
sible, be visited again within five or six hours after labor. 

30 
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THE NEW-BORN I;<;FANT. 

Demxo intrauterine life all the processes connectetl wiLh ha~urnlubis <111cl 
nutrition in the fCX?tus are carried on through the rueJiun1 111' the placenta. 
It is usual to regard the placenta as the equivalent of' the lung in the air
brenthing animal. This Robert Barnes long ago sho,\e<l 1 to be a very in
adequate estimate of this organ. The placenta really performs not only the 
duty 1Jf the lung, but, in great measure at least, that of the skiu, intestines, 
liver, and kidneys-urgaus '' hich cannot be said to enter iuto full f'unctioni:; 
until respiration is established-another prouf'ot the soli<lurity of these organs. 
The substitution of the lung for the placenta is the signal of a great and 
sudden revolution . The new fuiictiunal regime is attended by a physical 
change in the organs. The fundamental changes are those that take place 
in the circulation. The changes in the other organs are secondary. 

To take the changes in something like a natural urder, we may enumerate 
the organs of circulation, the composition of the blood, the pulse, respira
tion, calorification, digestion, renal secretion, the bkin, lacteal secretion, and 
the general growth of the new·born infant. 

A brief recapitulation of the principal features of the frotal circulation 
will be useful. The blood, which has been h::ematosecl in the placenta, 
comes back to the fOOtus by the umbilical vein, and soon dividrs into two 
currents; one proceeds by the rluctus venosus, and is rapidly carried by the 
vena cava inferior into the right auricle; the other, accessory, tranrses the 
liver, following the ramifications of the vena portro and the hepatic veins, to 
terminate in the right auricle. Besides this, the inferior vena cava brings 
into this auricle the blood from the head and upper extremities. Into the 
left auricle there is poured a small quantity of blood, coming from the lungs. 
'Vhen the heart contracts, a part of the blood of the right auricle-or, more 
strictly, the blood coming from the veua cava inferior-is projected iuto the 
left auricle through the foramen of Botal. A small pnrt only of' the blon<l 
which comes to the right auricle reaches the corresponding ventricle. Of 
what it reccins the smaller part only traverses the whole length of the pul
monary artery; the greater part is sent to the norta through the <luctu~ 
arteriosus. The left ,·entricle receives all the blood coming to the left 
auricle, whether by the foramen of Bota] or by the pulmonary veins, and 
projerts it into the norta, where it is soon mixed with that coming from the 
ductus arteriol:illS. From the aorta the blood is dis1rihuted into the arteries 
which supply the hea<l, arms, trunks, legs, and, lastly, into those arteries 
which return it to the placenta-the umbilical arteries. 

The tran~formatiou of this provisional circulation into the definite circu
lation is effected by the obliteration of the umbilical vessels, of' the ductus 
venosus, of the foramen of Botal, and of' the ductus arteriosus. 

'Ve must take these phenomena in order. 
0BLITJ<:RATION OP TOE UMBILICAL VESSELS AND FALL OF THE Corm.

When the blood-current is turaed off from the placenta, tJ1e nsseh1 of the 

1 Medico-Chirurg. Rev., Articles1 u P!ncentn 1
11 1854. 
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cord are obliterated. The arteries retract ancl become impervious; a clot is 
formed in the vein. During the foJlowing days, the bit of cor<l remaining 
attached to the umbilicus shrinks, dries, and at last is changed into flat, 
horny, transparent membrane, through which are seen black lines, tbe 
remains of the umbilical vessels. The dried cord is now a foreign body as 
regards the living ti~sues of the umbilicus. At thi~ point the skin reddens, 
and presently there is formed between it and the cord a circular groove 
filled with limpid, sero·purulent liquid. This groove deepens, and the cord 
is lost in about five days. The little wound resulting becomes covered with 
granulations, and usually cicatrizes in eight to ten days. 

The sore left by the fall of the cord is open to attack by dirt, by bacteria, 
and is n. route for absorption of septic stuff: Hence erysipelas and other 
diseases. The fall of the cord may be delayed when it is unusually thick 1 

01· when, as Tn.rn icr observed, it is dressed with carbolic acid. \Vheu the 
child is ill the cord, instead of drying up, remains moist, putrefies, and gives 
rise to a foul odor. 

H.ichet submits that the cord dies because it is strangled at its root by a 
circular btrnd of musculnr fibres, forming an umbilical sphincter. Parrot, 
however, maintains that the cord dies because it has no nutriti\·e vessels, so 
that, when no longer nourished by the liquor arunii and by the blood run-

• ning in the umbilical vein and arteries, it perishes. This is the general 
opinion. The cord falls like an eschar. 

OnLt'fERATION OF TUE UllrnILICAL VESSELS INSIDE TlIE AnnOME~'.
This process has been studied by Robin. It begins before the foll of the 
cord. It is very advanced at the end of the third week, and is complete at 
the end of the tirst year. The retraction of the vessels is attended by their 
adhesion to surroundiug tissues. The two internal tunics of the arteries, 
retracting towards the pubes, at last occupy the sides of the bladder; the 
\'ti11, coutracting towt.trd:i the liver, forms the falciform ligament. The 
rl'lraction begins from four to eight days earlier in the arteries than in the 
vein. The internal tuuics become atrophied; the external tunics become 
hyperlrnphied throughout their length. Lastly, the walls of the vessels 
for• adhesions on their inner surface. Thus the obliteration of the vessels 
within the abdomen is effected. The vessels arc thus transformed into three 
fibrous filaments adhering to the umbilical ring. The bundle of arterial 
ligaments inserted in the cutaneous scar pulls this dowu, i:;o that at the lower 
half ot' the urnbilicu1:1 there is produced a cresceutic depression 1 the concavity 
of which looks upwards. 

OnLITEIUTION OF THE VENOUS DucT.-This, which is only a division of 
the umbilical vein, like it is obliterated and transformed into a fibrocellular 
conl after birth. 

OBT,ITERATJON OF 'rHE FORA'.\IEN 0YAI,E.-The opening in the auricular 
septum persi:-;ts throughout fcetal life. It closes after birlh, but tbe con
ditions merit further study. The septum presents a cre:-centic fold, with 
the concavity posteriorly. At the same time, and. advancing to meet it, 
there is developed a membranous fold, a vnlvule, which is destined to aid in 
the clnsure of the foramen. This fold proceeds from the left side of the 
mouth of the veua cava inferior; it grows from behind forwnrcls; its anterior 
edge is crescentic, like the posterior border of the internuricular septum. The 
two extremities oft.he crescent of the val vu le of' the foramen ovale terminate 
in columns, one upper, one lower, which are inserted on the anterior wall of 
the auricle. The foramcn thus bounded is gradually narrowed as the val
vule crrows. It has usmdly closed in fifteen days. From this moment the 
valve: growing, covers the anterior edge of the foramen, and doubles the 
septum. Some months after birth the valve has acquired n thickness nearly 
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equal to that of the iaterauricular septum. It i:; rare to find that part of 
the anterior edge of the valve which is included between the two columns 
adhering completely to the wall of the left auricle, to which this border is 
applied. Generally a probe can be passed beneath it, which nt a short dis
tance is either arrested in a cul-de-sac, or pas'leS from oue auricle into the 
other. The latter jg the more frequent. Da Costa Alvarenga found oblite
ration complete in 8 case:; only out of 213. 

Robert Barnes had made similar ob~ervatiou:;;. But it does not follow 
that, because an anatomical communication may exist between the two 
auricles, the blood must pass from one auricle to the other. During the au
ricular systole, the blood presses the valve over the opening, thus opposing a 
n1echanical barrier; and at the same time the phy:;iologicid impulse directs 
the current of blood from each auricle into its corresponding ventricle. It 
is quite possible even for two streams, each having its proper destinu.tion, to 
run side by side without a septum, to preserve themselves from admixture. 
\Ve see examples of two streams running side by side in the confluence of 
rivers. \Vhen the physiological attractions aud impulses are disturbed aud 
anatomical defects are marked, then the streams are apt to mingle. 

0BLITERAT[QN OF TBE DUCTUS ARTEHTOSUS.-This takes place nearly 
at the same time as that of the foramen ovale. The recent observations of 
\Yalkhoff, verified by Parrot, show how it is effected. From the second day • 
the mid<lle coat becomes thickened by the nuclear proliferation of its fusiform 
ceJls. The inner coat undergoes a similar change i the nuclei of its epithe
lium and of its superficial connective layer multiply so as to form a triple 
row, giving to the canal a velvety aspect. On the fifth day the proliferating 
elemeuts of the middle tunic push the internal tunic inwards, forming longi
tudinal folds. Fibrinous concretions complete the closure of the canal about 
the fifth day. The ductus arteriosus is thus converted into a ligament, in 
which are sometimes found hrematoidiue and carbonate of lime. 

At the same time that these phenomena of obliteration and atrophy take 
place in certain branches of the circulating system, other vessels open up to 
deliver the blood freely to its new destinations. Thus, the trunk of the 
pulmonary artery sensibly enlarges, because the blood, which previtusly 
passed through the foramen ovale and the ductus arteriosus, must all go into 
the pulmonary attery and its divisions to reach the lungs. The pulmonary 
veins, which bring back the blood from the lungs to the left auricle, undergo 
corresponding development. 

The digestive organs, inert during fcetal life, enter upon function, and 
then the corresponding vessels-the system of the vena portro particularly
enlarge considerably. 

The left ventricle, which during fcetal life was thinner than the right, 
grows rapidly, and soon acquires the relative thickness which is observed in 
adult life. 

The arterial tension of the new-born child corresponds, according to 
Vierordt, to 111 millimetres of mercury-that is, sensibly less than in the 
adult, in whom it corresponds to about 200 millimetres. 

THE Puv-;E IN TilE NEW-BOHN CHILD.-Billnrd, Jacquemier, Trousseau, 
Valleix, Parrot, have studied this subject. The radinl artery is hard to feel i 
one must auscultate the heart. Trousseau says it beats about twice as 
quickly as iu the ndult-that is, about 137 in the minute during the 6rst two 
months i 128, f'roru two to six mouths; 120, from six months to a year i 118, 
from one year to twenty·one mouths. Sleep or wakefulness affects it. It 
may be 142 when awake, and ouly 124 when asleep. Parrot found that the 
pulse was liable to great variations under the influence of movements, crying, 
and external impressions. The pulse is less frequent in vigorous children 



R£::>PIRATION. 469 

than in delicate one:-. In healthy new-born children the pul~ations are 
regular, strong, clear, and uniform. 'rhen they are accmnpanie<l by a. bruit 
de ~ot'1}le, there is a fault of structure of the heart, as per~istencc of the fora
ml·n o\•ale, or a communication between the two ventricles. 
Tm~ Bwou OF THE Nr.w-13on:s lsF_\~T.-The quantity is estimated by 

'relcker at nearly}~ of its ho<ly-weight, whereas iu the adult it ii' -1\T· The 
i<pecific grm·ity is al~o le~:-. Denii' found it to be between 10-15 and 1049, 
whereas in the adult it is from 10.J:! to 1037. 

Professor Hayem1 has studied the characters of the bloorl. At first, by 
the naked eye, it is !Seen that the blood flowing from the cutaneous capil
laries i!~ black, like the venous blood of the adult. This color, verv evident 
in the child which has made hut a few l'espirations, diminishes in clepth in a 
few houl';:i, The same character is manifested in the dark-purple foce of the 
new-horn before it has breathed well, and tbe rapid change to a bl'ighter 
hue as soon as respiralion is established. This dark color may, however, 
not he so marked in the fretus whilst it enjoys placental respiration. It 
may be transitional, existing only during the interre~num between the loss 
of the placental action and the establishment of nfaial respiration. But 
the blood is still darker than in the adult ten days after birth. 

The red globules are much less uniform than in the adult. The largest 
exceed the largest of the adult, the smalle~t are !'mailer. Otherwise ex
pressed, we meet giant and dwru:f blood-corpuscles. 'fhe~e globules nre found 
in varying proportions from day to day. IIayem and Cadet found the red 
globules rnore numerous than in the adult. Neumann ~ays that a certain 
number of red globules pos~es.s a nucleus. The hrernoglobiu is of about 
equal value in the new-born and the adult. 

At the moment of birth, the white globules are smaller and much more 
numerous than in the adult-that is, about one white globule to 300 red in 
the new-born, against one in 800 in the adult. 

The lu.ematoblasts re~emble those of the adult, but are much less numerous 
-drnt is, 33 times less numerous than the red globules in the new-born, 
against 19 times less in the adult. During the first days-that is, whilst the 
child is losing weight-the number of white globules falls to 6000, or even to 
4000, whilst that of the re<l globules rises i then an inverse movement takes 
place, so that in the second week the white globule!S have risen to 7000 or 
9000, and the red globllles have fallen by 500,000. In short, whether we 
look at the globules, white or red, or the hmrnatoblasts, all the element..; show 
constant variations of form and number-signs, as Hayem says, characteristic 
of blood in the process of evolution. 
R~PIR.\TIU'N.-A healthy child as soon as it is born breathes and utters 

a cry. What is the cause of the first inspiration? Marshall llall contended 
that the first respiratory movement is a reflex act provoked by the con
tact of the air upon the skin of the fretus as it emerges from the mother. 
Yierordt contended that it is due to excitation of the medulla oblongata by 
blood charged with carbonic acid in exce::s, in consequence of the suppres
sion of the placental respiration. Tbis explanation is supported by the fact 
thnt during intrauterine life the fil'tus makes inspiratory efforts when threat
ened with asphyxia. Robert Barnes believes that both factors, and that yet 
a third, nre concerned. Thus, (1 ) the fietus, failing to receive purified blood 
f"rnrn the placenta, tries to breathe, whether still in utero or not; ( 2) the 
influence of air upon the respiratory nerves is too obvious and familiar to 
be disputed; (:3) the sudden liberation of the child 's chest and abdomen 
from the compre::<sion to which they are subjected during the final act of 

1 (;omptc" rc·nclu~ de l'Acacl. de- Sl'ienc('- 1 1877. 
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labor, involves a. rapid expansion of the chest-walls and abdomen, setting 
up a vacuum suction action. This is illustrated hy whnt occurs in the 
practice of the various methods of inducing artificial respiration. The con
currence of thesE- three factors is almost constant. 

In any case, the air penetrates into the lungs. and if auscultation be 
practioed at this moment, as Tarnier and Coruil discovered, a fine crepita
tion-rfrle is heard, probably due to the opening out of the pulmonary 
alveoli. 

The res-pirolions are more f1·eqt1ent in the new-born than in the adult. 
Great variations are obscr\'ed. Parrot found the respirations in 22 sleeping 
children to give a mean of 51.54. aud in 12 waking children, 51.16. That 
is slightly more frequent during sleep. It was nearly equal in boys and girls. 

The respiratory type is the abdominal at first. The enlargement of the 
chest is mainly effected by the desceut of the diaphragm; the anterior ab
dominal wall becomes strongly convex ateach inspiration. Depaul says 
thnt during wakin~ the respiration is more costal. 

Bouchaud estimates at-15 grammes in 2-1 hours the pulmunnry exhalation 
in a child fh·e <lnys old. 

The tcmveralure is bf·st taken by placing the thermometer in the rectum. 
At hirth the temperature is 37.25° Cenr., slightly in excess of that of the 
mother's vagina; but Parrot says it is a little le:-!S thun that of the uterus, 
which under the influence of labor rises tn ;~8°, 38 .• 5°, or more. In any case, 
the temperature falls sensibly during the half~hour following labor, and this 
fall is more marked in proportion to the debility and immaturity of the child. 
The new-born has little innate power of generating heat; it depends greatly 
upon the supply of external warmth. In the Paris ~laternite Tarnier puts 
weakly aud immature infants into a specially constructed "couveuse" or 
"incubator." 

In healthy children the temperature soon rises as the respiration becomes 
established, and reaches to 37.5° or 37.6° Cent. Tarnier insists that, the 
pulse being so variable, the observation of the temperature is especially valu
able as a test of fever in the iufaut. 

DIGESTION.-The act of suction consists in the grasping the nipple by the 
upper jaw and lip above, and by the tongue and lower lip below; the palate 
being Jowered and closing the mouth behind, aspiration is effecterl by a. 
mo\•ement of the tongue, and lower jaw, which make a vacuum by being 
drawn back. The cheeks are seen to fall in between the alveolar arches. 
The milk then comes into the mouth, the cheeks become distended, the child 
swallows, and a sound is heard during deglutition. Failure in the integrity 
of any of these organs defeats the production of a vacuum. Thus harelip 
aud cleft-palate may lead to starvation. l\Iilk hardly undergoes any change 
in the mouth. But an interesting practical question arises. whether starch
foods are _susceptible of transformation into sugar undrr the action of the 
saliva, as Ill adults under the influence of ptyaline. Burdach, Joerg, Bidder, 
maintained that for six or eight weeks the salivary glands were so little 
de\·eloped that they could hardly secrete any saliva. Vog-el contended that 
there is enough saliva to act in a small degree; an<l Zweifel. by separate 
observations on the different glands, found that ptyaline existed only in the 
paroticl gla11ds in the infant at term, the suhmaxillary glands developing it 
later. In any rase, the power of tra11sformi11g starch into sugar is feehle, 
and the indication jg clear against cramming the infant with pap. 

Stomaclwl Digestion.-The stomach of the new-born infant is of small 
capacity. Fleischmann estimates it at 46 centimetres durrng the first week, 
at 72 to 82 durio~ the second week, at 80 to 92 during the third and fourth 
weeks, at HO in the third month, at 260 in the fifth month, at 375 in the 
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ninth month. But the variations are great. At birth the direction of the 
stomach i:; nearly vertical, instead of horizontal as in the adult. f;O that the 
food pn~~es rapidly through it, when the chilJ is held upright. I1s muscular 
walls nre as yet ,·ery little developed. Hence food should be given in small 
quantities and at short intervals; and alburninoid foods should be of easy 
digestion, ~ince they remain for so short a time in the stomach. 

In the stomach the milk is congulated by the gastric juice, an<l the whey 
is .:ieparated from the fat and caoeine. The whey or serum is directly ab
liorbecl. The caseine and other albuminoids are transformed into soluble 
sub~tances, easilv assimilable. Zweifel and otherd have shown that the albu
men of' the egg· is more difficult to digest than caseine; and what is very 
important, thh; substance itself is less easy to peptonize if it comes from cow's 
milk than from woman's milk. An excess of acidity of' the gastric juice 
may ulso cause large clots of caseine hard to digest. The acid of' the gastric 
juice can dissolve the gelatinous substances sometimes g iven; also the salts 
of lime, the absorption of which is useful for the development of the osseous 
sy8tem. It has also the property of preventing putrefaction. 

The sugar of' milk i~ transformed by the stomach into grape-sugar, but 
the tranforruation is chiefly efferted in the intestine. 

Intestinal Di!Jestion.-The albuminoid sub5tances not dissolved in the 
stoma.ch pass into the duodenum, where the pancreatic juice changes their 
reaction from acid to alkaline, and then dissolves them by peptonization by 
n ferment called hy Ki..ihne trypsine. Zweifel showed that the pancreatic 
juice dissolves albuminoids, but has not the power of transforming starch 
into suga r. Ile also showed that, as in the adult, the pancreatic juice pos
se:oses the property of making an emulsion of fats, and of converting them 
into acid fats and glyrerine. 

It shares the property of making fat emulsions with the bile, which is 
poured into the duodenum along with it, and which is probably abundant, 
for the liver is very large, and bile elements are found in great quantity in 
the feces. 

When bile and pancreatic juice are deficient, the fatty matters are not 
completely absorbed. and are found in the stools. Then are seen thefalty 
stools described by Wegscheider. 

Absorption is very active in the small intestine, on account of the villi 
and the numerous folds of' the mucous membrane. 

Bile prevents putrefaction of the contents of the intestine in au alkaline 
medium, ns the gastric juice did in an rt('id medium in the stomach. The 
rnpicl transit of the foo<l also obviates putrefaction. llence the stools of 
infants are almost inodorou~, unless the order and relation of the processes 
named are disturbed. 

Trm E\'.\('l'ATJO~..;.-At the end of fcetal life there is an accumulation 
in the lnr~e inte~tine of a substance called meconium (from µ~K.wv, poppy ), 
from its rc..-emhlan(•e to poppy juice. It is a visCous matter of hottle·green 
color. It is forme<l of a mixture of mucus, epithelial cells, nnd of bile
matter ... 1 which keep it from putrefaction. It is not gener.tlly \·oidecl before 
birth. Evacuation is a respiratory act. So when breathing is estahlished, 
the cli11phrngm and abdominal muscles contract and empty the bowels. 
The exceptil)f1al cases of meconium evacuation before birth will be de
scril>cd in connection with breech-presentations, head-first, and other labor.:i, 
where the circulation has been interrupted. 

The meconium is for the greater part voided during the first twelve 
hou1·s, but the expulsion g11es on for three or four days. Depaul estimates 
the quantity of meconium in the intestines at birth at 74 grammes. 

'Vhcn nil the meconium is \·aided, the stools contain the residuum of 
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dige.:-:tion, and vary acconliug to the diet. 'Vhen the child is fL·d from the 
mother's hrenst, and colostrum or colo~trum and milk form it~ food, the 
stools are of light ron8istence of light green color, and the!;r characters 
may persist for some weeks. 'Yhen a child is taken to nur~e h.r a woman 
whose milk secretion is fully e!Stablished, the colostrum period being pa1;!:-ed, 
it is not rare to see the stools yellow during the first days. 

\Vhen the digef>tion is good the stools are bright yellow, of the con!'istcuce 
of thick soup, homogeneous, odorless. The color is due to the coloring:
matter of bile, bilirubin. 

Sometimes the stools arc greenish when voided, or become so on exposure 
to the air. This is a oign of bad digestion . The color is due to biliverdin, 
and in this case we find small quantities of the bile acids not tran~formed, 
such ns acids of the formic group-capric, stearic, palmitic. There is a 
sour odor like that of sour milk. Sometimes this condition is corrected hy 
alkalies, as of' lime or soda, which, neutralizing the acids, prevent the oxida· 
tion of the bilirubin and its transformation into biliverdin. But sometimes 
it is necessary to change the food. 

The feces of infants nt the breast are usually homogeneous, consisting of 
differeut substances well mixed-epithelial debris, mucus, caseine, neutral 
fats in the form of fat globules. If the stools are mixed with water, these 
globules rif:e to the :-:urface. 

BometirueR there are found in the stools large whitish flakeE, not inti· 
mately mixed with the other ingredients. This happens chiefly under the 
use of artificial food. These flakes are a "sign of imperfect digestion, 
either from the food being unsuitable or too plentiful." These flakes have 
been looked upon as cottgula of caseine, but "'egscheicler says they are 
formed entirely of neutral fats mixed with epithelial di:bri<i.. 

The number of stools in a healthy infant is two to four dai1y at the be· 
ginning, and later one or two. l\Inrked deviation from this standard, either 
in excess or deficiency, is evidence of disordered digestion or of unsuitable 
food. · 

Reichard found the dry residuum of the stools after evaporation to be 
about fiftee11 per cent. in an infant of three months. In the dry residuum 
Simon found among other substances in a child six days old fifty per cent. 
of fat and eig-hteen per cent. of caseine. 

TnE URINE.-At the moment of birth the bladder always contains acer
tain quantity of urine, unless the abdomen ha\'e been compressed during 
labor, as it is in breech-presentations, and unless the fretus have suffered 
compression. In the latter case the sphincters relax and the urine and 
meconium escape. Under ordinary ronditions the urine is voided within 
twenty-four hours of' birth, sometimes immediately after birth . The first 
micturition amounts to about 10 cubic centimetres. During the next two 
or three da)'S the quantity is small, because the quantity of milk absorbed 
is small. Bouchaud estim'ated that 643 grammes of urine pas.i;:ed corre· 
spoade<l to 1000 grammes of milk imbibed. 

During the first days, whilst the child is losing weight, the color of the 
urine may be as deep as in the adultj but it soon becomes pale-straw, or 
nearly color le». The first urine has a density of 1005 to 1006; later it 
falls to 1ooa or l 004. 

The Urinory Deposits.-The urine of the new·born infant depooits lf't, 
epithelial cells from the inner surface of the urinary app:tratus, bladder, 
ureters, pelvis, and tubules of the kidneys i 2<l, crystals of uric acid, in small 
rhomboidal plate~, transparent; 3d, oxalate of lime in octnhcdra; 4th, 
oxalate of soda in ovoid rods or spherules. 

Chemical Characters: G . See contends that the aualysiS of the urine can 
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~ive more pre~ise informat!on ~s to the nu~ri~ion o-[ the infant than weighing 
it. The reoctwn of the urme m healthy infants ts neutral. If found acid, 
Parrot submits that the child is out of health. 

The Quantity of Urea.-The urine of the new-born infant contains urea, 
but in such small proportion that its existence has been contested. On the 
third day it becomes more obvious, and it increases in quantity after the 
tenth day, so that between two and five months the daily excretion rises to 
3 grammes., and in the third year to 1-! grammes, or about half the quantity 
passed ia adult life. This is the statement of Martin and Ruge, but Parrot 
and A. Robin have arrived at somewhat different Tesu1ts; they, however, 
agree that tbe quantity of urea excreted increases after the tenth day. Parrot 
says that an infant kept in a warm medium excretes more urea. 

·uric acicl is found in the urine of in.fan ts at Lhe breast. It increni:;:es during 
the :first days, then diminishes, then again increases and becomes more copious 
thl\D in the arlult. 

Uratic Infarct·us ir., the K-iclneys.-A remarkable condition sometimes found 
in the kidneys of new-born children is the uratic infarctus. Concretions of 
uric acid salts are found in the form of small yellow cylinders, filling the 
tubes of the pyramids nenr the hilum. When the summit of the pyramids 
is squeezed, a yellowish dust comes out. A similar dust is found in the 
calices and pelvis, in the bladder, uretbra, and sometimes even on the pre
puce. Vircbow says these uratic infarctuses are composed of crystals of 
urate of ammonia. Parrot demonstrated them to consist of urate of soda. 
Virchow regards them as physiological. Parrot thinks they are the result 
of athrepsia. He says in this affection there is insufficient combustion of the 
waste-stuff of nutrition, for the brematosis, much weakened, does not bring 
oxygen in the necessary quantity for this combustion . The elements of dis
assimilation, instead of being transformed into urea, remain in the state of 
uric acid. On the other hand, in athrepsy the vomiting and diarrhcea entail 
a considerable loss of' water of the blood, so that there is not left enough to 
dissolve the salts which result from the combination of the uric acid with the 
soda. Thus the salts form the deposits described. It is a pathological phe
nomenon . These concretions are not found in healthy childre11. 

Vierordt a lso notes in the urine of the new-born a substance distinguished 
as allanto'iri, tt product of the oxidation of uric acid, but to a less degree tlrnn 
urea. A.llantoin is found only during the first days; it disappears in the 
second week under the form of urea. 

Dobru found traces of album.en immediately after birth. It is more 
abundant in children who endured disturbances in the circulation during 
labor, and especially in tbe still-horn. Parrot and A. Robin say the urine 
of' healthy infants is free from albumen. 

Pollak says the urine of children at the breast contains small f{Uantities of 
grape-sugar; but this has not been confirmed . 

Inorganic Substances.-Ohlorides, phosphates, and sulphates are found. 
The urine of the new-bom holds faint traces only of cbloricles and sulphates. 

MoDI.FICA1'IONS OP ·.rirn SKIN IN THE NEW-BOR~.-These may be classed 
as changes of color, desquamation, and cutaneous excretion . 

Colo1·.-The footus at birth is covered more or less completely with a 
greasy, whitish matter, which may hide the color of the skin. 'Vhen the 
child bas fairly breathed, the skin is light, or even deep, red. This tint 
lasts three or four dnys, gradually fading i but it may last longer. It is 
more pronounced aud lasting in delicate and premature children. This is 
the sign of difficulty in the circulation . It _Persists l.ong.est in the extremi
ties, which are bluish. Often about the thud day 1t gives way to a sub
icteric tinge. l\Iost frequently this is not icteric, but is due to tra.nsforma-
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tions in the coloring matter of the blood, which fills the cutaneous aml 
subcutaneous tissues-that is, to a hremap!teie jaundice. In the more severe 
forms of jaundice there seems to be a strong hereditary tendency. Robert 
Barnes snw a child whose parents were apparently healthy, which died a 
few days after birth of jaundice, gradually increasing in intensity. This 
was the eighth child in succession, all of which died in the same manner. 

Children born of black parents are not at first hlack of skin. It is 
chiefly at the umbilical ring and on the scrotum or labia mojora that black 
pigmentation is observed. 

Sometimes ncci1i 11wterni are seen. 'Ve do not speak here of those Lrevi 
of pathological significance, hut of spots which appear in many children, 
and which disappear spontaneously after a short. time. They are of deeper 
red than the rest of the :skin. are effaced under pressure, and seem due to 
increased vascularization. They are not raised above the skin.level, are 
irregular1 often multiple, and are principally seen on the eyelids, on the face, 
forehead, and lips. They almost always disappear in a few months. 

Occasionally we see on the skin of the face a kind of sebaceous acne 
formed duriug the later months of intrauterine life. 

Desquamation.-Soon after birth, the skin cracks and forms shreds of epi
dermis, which soon separate. Sometimes this exfoliation is effected in small 
scales, as in the furf'uraceous <lesquamation of rubeola. Parrot says," it 
appears in premature children very slowly, whereas in those born at term it. 
sets in on the first or second day, and is in full activity on the third or fifth. 
It is completed at variable dates from the thirtieth to the fiftieth day. It is 
mo~t marked on the <'hest and belly." 

The old epidermis is succeeded by one of new formation. Sometimes, in 
the axilla, the new epidermis is still imperft!Ct whilst the shreds of the old 
are being cast. Thus there results at times an oozing, or even a true inter· 
trigo. Depaul has observed cases in which desquamation began before birth. 
These cases must not be confounded with those of maceration of the epi
dermis of dead children in the liquor amnii. 

Cutaneous Excretion.-Th€' epidermic deequaruation is in relation with the 
new functions which the skin has to perform. Perspiration, hitherto want· 
ing, is about to be established. The sweat-glands are but little developed . 
But occasionally new-born infants wrapped in cotton-wool perspire pretty 
freely. 

Bouchaucl estimates at 55 grammes in twenty-four hours the transpiration 
of an infant after the eighth day. 

THE LACTEAL SECRETrox rx THE NEW·BORN.-A phenomenon is occa
sionally seen to which nurses, especially the more ignorant, attach great 
importance-the formation of milk in the breasts. N11talis and Gubler con
sider this as a constant and normal process. It is usually established about 
the fourth to the tenth day. De Sinety' has carefully studied the subject. 
The breasts swell, sometimes become red-that is, the glands in8ame1 and 
ahscel'.ises may result. According to our observations, this result is common I)' 
clue to the meddling of the nurse, who thinks the milk ought to be squeezed 
<JUt. But in normal cases slight pressure will brinu out a little oozing from 
the nipple, which has all the appearance of milk fr~m the adult. This may 
last for a month or more. It is obsen·ed in both sexes a.like. 

Chemical a.naly:-is of this milk, called hy lhe Germans" Hexenruilch" 
{witches' milk), has been ma(ie by Quevenne (see Gubler~). It is shown 
that this liquid contains nil the principal sub.3tancesof'woman's milk-butter, 
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caseine, sugar of milk. It shows epithelial cells in fatty degeneration, fat· 
globules. De SinCty snys the epithelium cells appear first and correspo11d 
to the colostrum period. and that the fat-globules appear next and corre
spond to the secretion of true milk . 
lNcm~ASE OP 'VBIGIJT.-The new-born commonly loses weight during 

the first two or three tlays, or until it gets a fair supply of food. 'Vhnt is 
the standard weight of n child? Itis difficult to state it. Healthy children, 
at term, range from 6~ lbs. to 8 or 9 lbs. But cases are met with in which 
le:-:"er and greater weights are noted. New.born children below CH lbs. may 
be reasonably suspected of being premature. On the other hand it is diffi
cult to n~~ign a maximum weight-10 lbs. is the weight of a very large child; 
12 lbs. make a little giant; uud Robert Barnes weighed a new-born iufllnt 
which turned the scale at 17~ lbs. ; it was still-born. 

Boys weigh, on au avernge, more than girls. The weight also varies with 
race. Our American cousins couteud that they produce the biggest chilclren. 

The loss of weight on the first day is due mainly to the discharge of 
meconium and urine and to pulmonary and cutaneous exhalation. On the 
~econd day the pulmonary and cutaneous exhalation may be eYen greater, 
and there is a further loss by absorption of fat. This continues until fond 
is adequately assimilated . Then the child begins to gain weight. \Ve 
belie\·e that it has commonly regained the weight it had at birth nt the end 
of a week. The children of pluriparre generally pick up more quickly 
than thoseofpr imiparre, because t he first secrete rnilk more readily. Turnier 
says children g iven to nurse by a woman whose milk secretion is established 
grow at first more quickly than if nursed by their mother, whose milk is in 
course of evolution . Ribemont·Dessaignes says the delayed ligature of the 
cord favors the rapid growth of the child , and ought for th is, amongst other 
reasons, to be preferred to the immediate ligature. 

TABLE seow1No ·r11~: DAILY GROWTH or· Tu~: NEw-noRN (TARNIER) . 
RcALE, GRA~u1 Es. 

1 :l,) 3,) 30 :Fl :28 30/i 

3 ~i 32 :ht 3:! 3~1 31.tl 
28 2tl ~~ 30 :n-t 

4 20 24 ~.j :!:!A 
.; 18 " 10 18 Jr, 1:;;0 
1; 17 14 JR 14 11 14.K 

~ 
1.) 1:? H 12 11 1:!8 
13 10 11 10 13 11.4 
11 10 11 10 12 11.0 

JO ]() 9 () 9 84 
11 8 8 8 8 7.4 
12 0 /; ' 6 ;,_fj 

Looking at the Jast column of means, especially, it is seen that the daily 
gain let-'sens every mouth until the encl of the first year. Practicall~·, it is 
enough to know that a child ought to gain from 30 to 20 grammes daily 
durin~ the first four months, iO to 10 during the succeeding four months, 
nnd 10 to 5 during the concluding four months of the year. 

These figures are important. If the gain falls much below the mininrn, 
something is wrong with the child, its food, or the care taken of it.. . 

A child in good health, well fed, and pr?perly tended, grows rapidly; its 
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gaiu from day to day is perceptible to the eye; its figure is plump;. it!') ~ody 
firm; its skin is full; il::\ buttoch prominent, llrm, nnd studded with little 
hollows or pits; the skin in this region is re<l, al mos~ ~iolet, ru?ttl~d . . . 

In France the balance is greatly resorted tons givrng precise rnd1cat1ons 
of the condition of the child. The weighings should be 1mule weekly when 
the chil1l is apparently healthy; daily when it shows signs of falling off. 
Allowance mul;t be ma~le for loss by evacuations. The weights may use
fully be reconlccl on charts similar to those used for temperature-recordl;. 
Thi trial by weight i~ often appealed to in medico-legal investigations. 

GnowTn Ol' l'lllLD rn "IZE.-Qudelet (1833) found the mean growth 
in stature wa8 .JO millimelres in the first month, :-rn in the second, 20 in the 
third, and from JO to 1.) in each of the succeeding months. Bouchaud 
arrived at nearly identical resultf'I. 

(:iitOW1'11 IX ~TATCRE.-TABU~ AFTV.R 'rAlt'XU~R. 

Dtuinl{ the 1~1 month 
u :l1l " 

:ld IC • 

Each ~urcl•Nli11~ munth 
or 1 ~hc Jdt y(:111r 

Cl 3d .. • . 
Durin~ t::\ch of next twu years 

This growth i~ not evenly distributed over the body. The head, which is 
relatively large at birth, grows more slowly in proportion to the limhs. 

l\IonIFICATJON~ OP THE SUTURES AND FoxTAXEJ.LES.-In the healthy 
new-born the sutures and fontanelles enlarge at fir~t. and lessen when the 
child is the subject of athrepsy. According to Elsae~ser, the width of the 
greater fontanelle at birth averages 21.6 mm ., and reaches 31.3 mm . at the 
ninth month . From this time it contracts, au<l in the second or third year 
it disappears, except in rachitic or hydrocephalic children . Sappey says the 
posterior and lateral fontanelles arc obliterated in the first year. 

Observation of the fontanelles supplies valuable clin ical indications. If 
there is marked depression malnutrition may be suspected. If, on the other 
hand, the bnin rises fairly to the due level, the child is fairly nourished. 

Care of the New-born Child. 

As soon as the child is expelled from the vagina, any coils of cord round 
its neck or body should be untwisted. The attendant having then placed 
the child close to the mother, so as to avoid any strain on the cord, should 
cleanse its mouth from any fluids, such as blood and mucus, it may have 
partially swallowed during its passage through the vagina. This should 
?e done at once, ns such fluids drawn into the lung vesicles may give rise to 
rnflammation of the lungs, or even septicremia. 

When the child has cried out freely, the umbilical cord may be divided 
and the child wrapped in flannel a.nd entrusted to a nurse. The cord is 
ligatured with stout thread in two places; the first about two or three inches 
from the umbilicus, the second two or three inches beyond the fir::;t spot. It 
is then divided between the two ligatures. Nearly all obstetricians now wait 
for a few minutes after the birth of the child, unti l the pulsations in the cord 
have slowed down and become feeble, before proceeding to tie it. Budin 
and Ribemont-Dcssaignes have shown by experiments that ligature of the 
cord immediately after birth deprives the child of a con~iderable quantity 
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of blood which it derives from the placenta as Jocg as the pulsatiuus in the 
umbilical corcl are clistmct. It is usual to wrap the cbi1d in a warm blanket 
and place it on the bed or sofa, until the binder hns been applied to the 
mother nod the draw-sheet has been removed. This being clone, the child 
should be wa!-lhetl. from head to foot in warm water. In giving the child its 
finst bath it is not necessary to endeavor to rub off all the vemix ca::;eo~n. 
If Qoap is freely used, what nimain::; will dieappear at the l:!econd or third 
bath. 

As soon ns the child has been dried, the part of the cord which has been 
left attached to the umbilicus is wrapped in a piece of clean, dry linen, 
lightly charred, nn<l a belly· baud is then wrapped round the child 's abdomen. 

When the child is dressed it may either have one or two teaspoonfuls of 
warm sugar and wnter1 or it may be placed, if the mother intends suckling, 
to the breast. The new·born child requires external warmth, and it is espe· 
cially necessary during the first days of its extrauterine liJ0 to keep iL warm 
and protected from draughts. In weakly children the temperature ha!-i been 
observed to fall us low ns 33° C. in half-an-hour after birth. This indicates 
the small amount of' intrinsic heat ia the new·born child . 

The clothing should be light and warm, and at the same time not so tight 
as to restrain the free natural movements of the child. It is well to avoid 
tight bandages round the abdomen; they impede the <lue descent of the dia· 
phragru, ancl thus pre\•ent the lower air vesicles receiving their full com· 
plement of air. In cases of umbilical hernia, where the use of a pad is 
necesi':ary, a somewhat constricted bandage is necessary. It is better that 
all the clothes should be made to fasten with strings instead of pins. If 
pins must needs be used, let them be of the kind known as "safety pins." 
The arms, shoulders, ancl legs should be covered. The napkins which it is 
usual to wrap betwt?en the buttocks for the reception of the child's excre
ments should be changed immediately they are soiled either by feces or urine. 
Neglect of this act of cleanline~s results in excoriations and eruptiom; of the 
skin, which wear the child\ nervous energy and lower the state of its health. 
It is a good thing to see that tbe temperature of the child is normal from 
tiwe to time. If: for instance, the temperature is fouu<l to be subnormal for 
several days in l'UCcession, it is probable that it is not sufficiently warmly 
cla.rl. Clothing should then be added until the normal temperature is 
reached. 

TnE CAt'~E:s A~n Pn:i::vENTlON OP 0PH"rHALMIA.-0f late years a prac· 
tice has bcl'n strenuously urged and extensively practised of applying nitrate 
of silver to the eyes soon at'ter birth, with the view of preventing ophthalmia. 
The practice is bal'ed upon the hypothesis that ophthalmia is caused by the 
infant's eyes coming in contact with irritating discharges, whilst in transit 
through the vagina. It is further assumed that generally, if not always, the 
offending matter i::; gonorrhreal. That this hypothesis is true in a certain 
proportion of ca!'e::; we have no doubt. But that it is exclusively, or e\·en in 
most cases, true we do not believe. We have assisted at the labor of a lady 
who, we were uble to say positively, was free from all unhealthy discharge; 
the child was, moreover, born in the unruptured bag of membranes, the 
ovum, placenta, and all, being expelled entire. The child was taken out of 
the sac by clenu hands. Neither our hands nor the child ever came in con· 
tact with the mother's parts. Yet four days afterwards ophthalmia appeared. 
Again, cases have been reported of ophthalmia in children delivered by 
Cresarean section. The real source of mischief is not far to seek . It is fo und 
in the use of sponges and towels that have not been properly cleansed. 
"Things from the wash" are a fruitful source of danger to the child as well 
as to the mother. The sponges used for the child should be scrupulonsly 
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disinfected, and towels for washing as well as the diapers should be wasl1ed 
at home, or disinfected before being used. If care iu this respect be riµur
ously observed, and if the nurse will disinfect her hanJ.s afler nttendin~ to 
the Pucrpera, we are convinced that ophthalmia will be extremely rare, a_nd 
that the barbarous plan of indiscriminately swabbing the~child'ij eyes with 
caustic may be discarded. . 

Erysipelas, starting from the navel, may Ill many cases be suspected. to 
have been communicated by the foul sponges or other modes of contact wnh 
infection. 

/Jlilk as A.ffected by the Food and /Jledicines taken by the iJ[ot/wr. 

I. l\IrLK AS AFFECTED UY Fooo.-As a general fact, it is true that there is 
a certain relation between the food taken and the quantity and quality of 
the milk produced. This is well understood in the case of cows. The milk 
produced by cows kept in stalls and fed chiefly on brewers' grains, a process 
which seems to stimulate the secretion from the breasts, is certainly inferior 
in quality to that yielded by cows fed on hay or grass in the country. 

Somewhat analogous to the stimulation of milk in cows by brewers' grains 
is the stimulation of the secretion in women by drinking stout. It is a wide· 
spread belief in this country that nursing women require an abundant supply 
of stout. It is certain that many women thrive upon it, and keep up their 
supplv of milk. But many others are injuriously affected by it. Perhaps 
they t'ake too much, absolutely and relatively. 'Vomen accustomed to hard 
work may digest one or two quarts of stout a day, and yield good milk. 
Others will do better on a single pint. In every case it is desirable to regu
late the allowance, strictly beginning with the smallest quantity that can be 
used with advnntagP. And it must not be forgotten that some English 
women, and most women of other nations, nurse well without any stout. 
'Vomen accustomed to wine may take that to which they have been accus
tomed1 carefully observing moderation. 

A decisive objection against any excess in alcoholic drinks by nursing 
women is that the child is likely to be injuriously affected. Alcohol passes 
into the milk. "Ebrii gig1mnt ebrios." 

The i:.impler the diet l'f the nursing woman the better. Plainly dressed 
mutton, beef, poultry, fish, light combinations of butter, eg~s, and milk, 
bread and other farinaceous articles, should form the staple. She generally 
requires more flui(l than in the ordinary state. This unusual demand is best 
met by milk, water, plain or aerated . Tea and coffee shoul<l be taken in 
moderation, and not strong. Cocoa is at times useful. 

The nursing woman should take regular exercise in the open air when 
pos~ible. She should avoid chills, and be guarded against mental pertur
bations. No one secretion can go wrong without entailing disorder in the 
rest., '~herefore, CR:re shoul~l be taken to regulate the actilln of the bowels, 
preferrrng some mild apcrient, as the compound liquorice powder, or the 
Hunyadi-Janos, Friedrickshall, or .iEsculap waters. 
. Should the woman show sympt1)ms of acute or chronic dyspepsia, the milk 
IS sure. to be charged with some of the products of badly digested food; and 
the chi\~ will be likely to suffer. PainR in the stomach from colic, evinced 
by drawrng up the legs, tension of the abdominal muscles, crying, vomiting 
and di~rrhcc~, the stools being greenish and curdled, are sure signs of its 
food d1sagrecrng. In such a case treatment must be directed to the mother 
as well as to the child. And in this treatment temporary lowering of the 
diet, especially of stimulants, is the most essential point. 
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~- ~hLK .\S AFFECTED BY 1'IEDICLSES.-All medicines probably, taken 
in physiolo~ical or poisonous dose::s by the mother, pass into the milk, and 
mnv nfft<cl the infant at the hrea!-lt, Robert Barnes has detected iodine in 
tht!. milk when given to the mother. Thus gi,·en, a syphilitic suckling may 
bl' cured. quinine, so useful to the mother, has sometimes to be given uj> 
h~cnui.;e it gripes the child; and so it is with colocyuth. 

It is pos.:iible that doses that act only physiologicnlly on the mother may 
act poisonously on the more susceptible orgaaization of her nursling. This 
applies more especially to the convulsive and narcotic poisons. 

The Choice of a TJ'et-nm·se. 

Trousseau especially insisted-
1. That a nurse ~hould already have reared one child . A cow at the 

third calving gives more milk. .A. woman who hns previously !:iuckled is 
likely to ha,·e better developed breasts. 'Vben phlegmon of the breasts 
has previously occurred, it may be presumed that. a part of the gland has 
suffered in its texture, and that a repetit.ion of the abscess may occur in 
future lactations. 'Vhereas, if a woman have !:illckled one or two children 
without. mischance, she may be considered safe. She may, in short, be held 
to have pro\"ed her bodily soundness by this cnpucily for lactation, the final 
act in the process of generation. 

2. Tbe nurse slwuld ha\·e been delivered six or eight weeks, because 
fissures and the consequent inflammations mostly declare themselves before 
this time. 

tio~1~115~~~~t:;~ be:~\~~1:~:dtl:1\\i'J:e~\~~~11e~1J;:!~:~fi~:~!~~ /~~~~i~l~e~~l~~i 
her? Ilns he any previous knowledge of her health or habits? To make 
a careful physical examination of the nurse and her baby. To verify Lhe 
amount of milk in both breasts. To determioe its qualily. 'l'o look for 
evidences of consumption, or scrofula, as well as signs of syphilis, such ns 
primary sores, mucous patches, enlarged glands, loss of hair, Hutchinson's 
teeth. Lastly, is her hea!Lh, in all respects, such as would 6t her for wet
nursing, and is her b~tby healthy? Natalis Guillot estimates that a nursling 
druws from the breast an ounce and a half or two ounces during the first 
month, eight. to ten ounces during the third month, thirteen to fou_rteen when 
tweke months old. These estimates were deduced from weighings of the 
child. The method is not free from fallacy. The quantity allotted to the 
first month is certainly underrated. 

Sub.,titutes for Bteast )filk. 

A good substitute is asses' milk. This can be given with only slight 
dilution. Cows' milk comes next; this must be diluted with one-third part 
of warm lime-water and slightly sweetened. 

Great care is necei'sary in ha,·ing it drawn twice a day, and keeping it in 
a cool · place, or in ice, covered over. Where it cannot be had in fresh 
supplies at short. intervals, it is necessary to heat the milk to near the point 
of boiling. Perhaps, however, the nearest appronch to human milk is the 
condensed mares' milk, as introduced by Dr. Carrick. IL is, indeed, 
almost i<lentirtd in its constituents with human milk. For several years past 
it has been extensively used with good result.a in the foundling hospitals at 
St. Petersburg anrl Moscow. Fancourt Barnes has also employed it in his 
wards in the British Lying-in Hospital, and has found it auswer in a very 
satisfactory manner. 
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Next to the frelih milks come the \'arious forms of prepared milk. Of 
the:-;e that in most general use is the Swiss prepared milk. 

Tamm 1~ NO RvnsTrruTE FOR MILK.-It i3 the only nil-sufficient food. 
It therefore forms the staple of all the artificial foocJs for infants which are 
of real value. 

The diff'erence8 between colo8lrmn and milk are that in colostrum the cor
puscles Cannot mix intimately with the serum, whilst in milk the fatty drop
letli form a true emul:sion in the ;;erurn. l\foreover, colostrulll coagulates Ill 
boiling, which proves that it contains albumen, whil!-tt mil.k does n?t J>O!<Sess 
this property, bectiu:;e the albumen has been trnnsform_ed into caseme. 

Trrn C1JEl\UC.\L Co~i:i'rITUTI01'-~ OF ~IrLK.-Accordrng to the analyses of 
Becquerel and Vemois, milk contains, in 1000 parts, 889 of waler and 111 
of solid matter, of' which :-rn.24 are caseine, 26.66 butter, ·:l:3.6.t sugar of 
milk, and 1.88 inol'p;anic salts, amongst which is phosphate of lime. 

The specific grav ity varies n little. 
The reaction is alkaline. 

Asphyxia Neonatorum. 

The 6rst point of interest in the new-born child is to determine whether 
it be alive; the next is to determine the prospect of its thriving. In the 
great majority of ca~es, all doubt upon these points is quickly remo\'ed by 
the child's crying \'igorously and moving its limbs. But in some cases these 
evidences of robust life are wanting or <lelayed. 

In some of these latter cases the child is really dead-still-born. In others 
animation is suspended. It is of instant importance to verify these con
ditions, in order that proper measures may be promply taken to nurse, sus
tain, nod establish the flickering flame of life. "Latet scintillula forsan 11 

was )farshall Hall's favorite motto. Let it be ours; it is the most hope
inspiring stimulus to endeavor to rescue a life trembling in the balance. 

\VuA1' CoNHTITUTES LIYE·BIRTrr?-The question seems to carry its 
answer. But in practice the answer is not always easy. The question is of 
extreme importance in its forensic relations. For example, infanticide can
not be committed upon a still-born infant. A still-born infant is buried 
under dif!erent regulations from a live-born one. 

There are several te:sts of live-birth. Live-birth is proved hy the existeuce 
of any of the known functions of life; as movements depending upon 
nervous and muscular action, the pulsation of the heart, and respiration. It 
is obvious that any one of these movements is a vital act. Respiration may 
be wanting, but the pul~ation of the heart may continue for some time, and 
so long as it last.s it offers presumptive evidence of such life in the nervous 
centreo as may be appealed to with the view of full re:storation. The heart 
may practically be regarded as the "ttltim,wn moriens." The heart of the 
frog, for example, may continue to beat for some minutes after removal from 
the body. It might be argued from this fact that it possesses au independent 
vis insita. But this must be of short duration. 

A stronger proof is the establishment of respiration. This test has a cer· 
tain practical convenience. When breathing takes place the evidence of 

~~~l~~n1::~~~~r 3dne~ti~c~n~~1s!ac~1:dititnb~~r~b:l~:o:se~~:di~fn~~e0~1!::-~~~1fs~ 
A strong objection to accepting this as the only absolute test lies in the fact 
that respiration is frequently started spontaneously, or under treatment, after 
many minutes, even half an hour after birth; the only evidence of life up 
to this momeut being the beating of the heart. Now to accept breathing 
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as the only test would entail this dangerous conclusion, that if the infant be 
strnnglecl, so as to prevent its breathing, there is no murder. The law 
accepts any distinct evidence of life; and to destroy even an immature antl 
non-viable chilcl which gives evidence uf life is infanticide. 

It is obdous, howe\·er, that life, e\•en latent, cannot long be sustained 
un)e;;s re~piration be established. The failure to breathe induces asphyxia. 

're may recognize three forms of a.sphyxia : 
A. Simplt' Asphy.da.-This may be defined or described as the state arising 

from interrupted hrematosis or the arrest of the placental respiration before 
the tstab]i!".)11neut of lung respiration . 

B. Paralytic .A~phy.ria.-ln this case respiration is prevented by incapacity 
of the nervous centres. 

C. The u>1phyxfo, of imper.feet dei1elopment, or alelectasis. 
A. ~Dll,LE A.$PllYXU.-The chief causes of this form are: 1. Those 

arii::;ing befote bfrlh, or active labor, as: complete or considerable separation 
of the placenta i unintermittent uterine contractions from ergot; cyanosis or 
feeble hrematosis of the mother, from disease, bemurrhage, or the moribund 
state. 2. During birth. In addition to those cases enumerated above, com
pre~:sion of the placenta, knotting or compression of the cord, as in prolapsus 
of the cord, twisting of the cord round the child's neck or body. The child's 
neck may also be comprei::;sed by the tight ring of the vulva retracting upon 
it when the head has passed. 'Vhen tbis occurs the bloo<l is prevented from 
returning from the head. The face becomes bloated, cyanosed; the child is 
in danger of being strangled. 

Asphyxia of this kind is marked by lividity of the face, and perhaps of 
the body a~ well. It may be distinguished briefly as cyanotic or blue 
asphyxia. 

B. P.\HALYTIC A~PJIYXJA is produced by compresF-ion or other injury to 
the brnin and medulla oblongata. This is especially apt to occur in labor 
with disproportion, under delivery by forceps or by turning. Syncope has 
been invoke<l to explain some of these cases. 

In some of the fatal cases we find lesion of the brain, meningeal effusions 
of blood, or at least congestion of the pons Varolii and medulla oblongata. 
In such cases the face and skin generally are pale, the limbs are flaccid, 
there i8 muscular paralysis. These two forms may be recognized as pale 
asphyxia. 

c. I~ THE .\SPIIYXL\ Of' DEFECTIVE DEVELOJ~;\lENT the air-cells are not 
developecl; there i:; (tielcclllsis, and corresponding defects of the heart. This 
is the condition of premature and non· viable children. But it is occasionally 
observed in children at term. 

The symptoms, diagnosis, and treatment of A. There is cyanosis or blue
nes:; nnd turgidiLy of the face and skin generally; flagging of the heart's 
action; twitching of the limbs in inspiratory efforts; sucking-in of circum
ambient fluids; perhnps evacuation of meconium and urine. If respiration 
i.\:i established, the cyanosis clears off, the skin becomes rosy, the infant opens 
its eyes. On pnge 389, we have related experimental observations in proof 
of the equivalence of placental and aerial respiration. The arrest of either 
kind of respirntion entails like effects. Thus, llecker, Krahmer, Schwartz, 
nnd others prove that where placental respiration is impeded, a spontaneous 
attempt by reflex action is made to substitute aerial respiration. Hiiter 
relates a case (1856 ) in which the footus breathed and cried in an uubroken 
ovum. We find evidence of this attempt in the presence of liquor amnii, of 
fcetal epithelial scales, and meconium in the air-passages; and also in the 
appearance of ecchymoses or puncta of blood under the pleura and pericar
dimn. This effort is the result of the accumulation of carbonic acid in the 

31 
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blood. There is an in):itnnt wnnt of oxygen, aod the in:spiratory act is excited 
to supply it. Our ob::;ervations already referred to (pnge a~m) prove the 
direct influence of re~piration, \\hether placental or aeriul, in keeping up 
the heart's action. Brodie long ago demonstrated that artificial rhpiratiou 
will keep up the heart':s action in the adult animal. We hnve it then clearly 
established: ( 11 that the uterine contractions of labor, "hether c.ccurring 
spontaneously or artificially produced, lower the heart's actio11 i ( ~) that 
placental or at!rial re:spiratiou raises and sustains the heart's action; and 
(3) that, unless aerial respiration be kept up in the new-born child, the 
heart's action will speedily fail altogether. Here, then, we find the scientific 
basis for resorting to artificial respiration when natural respiration cannot 
be provoked. 

Treatment.-In the greater number of cases there is no clogging of' the air
~assages; there seems simply to be delay in efl'hcting the first inspiration. 
rhe problem then is: how to start it. A main factor iu producing the first 
inspiration we belie,·c to be the expansion of the chest by resilition on the 
sudden liberation of the chest from compression as it emerges from the pelvic 
outlet i another is the besoin de re.~frtr, produced by accumulation of car
bonic acid in the blood, as the placental respiration is impeded in the final 
expulsive contrnctions of the uterus i a third is the dinstaltic action excited 
by the contact of air and attendant ernporation of moisture on the skin of' 
the face and chest. These give the indications for treatment. ' Ve may first 
appeal to the dinstaltic function. 1. Blow upon the face; dash a little cold 
water on the face and chest; sprinkle a little brandy or other spirit on the 
chest, using gentle friction; flick the chest and buttocks with the corner of 
a wet towel; dip the child for a moment in water at 90° F. or nearly. 

2. Reflex irritation failing, turn to artificial respiration. There are two 
principal methods: a. Direct insuffiation into the lungs; b. Expanding the 
chest·walls to create a vacuum, which draws air into the lungs. The fir:;t 
method is the most ancient. It was first practised by blowing from mouth 
to mouth, with or without the intervent ion of a piece of gauze. It wns found 
that the air often passed over the trachea and went into the stomach . A 
tube was then restored to, which was passed into the trachea, and serv<:!d for 
insutliation. Two points have to be met. First, the surgeon should fill and 
empty his lungs several times deeply, so as to lessen the charge of carbonic 
acid in the air he is about to insuffiate; and, secondly, insufflate very gently, 
lest the delicate air· vessels be burst. Several instruments compete for selec
tion. In the "Obstetric Operations" we figurerl Richardson's apparatus. 
It consists of a double bellows of ladia·rubber uniting into one tube, at the 
end of which is a nozzle, which is introduced into one nostril of the child . 
The other nostril is then closed. Valves are so arranged that one ball acts 
for insufHation, the other for expiration. If it be feared that the air may 
not go into the lungs, you may compress the other nostril. Both balls are 
~ompressed simultaneously. A.iris taken up by one and goes into the lungs; 
1t returns by the ball \\hi ch exerts a suction·action. Two things are impor
tant in working the apparatus: one, that the ait· be warm and dry; the other 

i~r~~~e~~ D~e:~rt~~t:i·~~~:~:~~iy,~~td~!c!1:e~~~~~ l~~)~~t~ht!1~~·s!~1~~~:;n~~~/~e~~ 
Our own experience with the apparatus is satisfactory. 

Some form of tracheal tube has long been known. A. tracheal tube was 
at one time a common companion of the obstelrist. The delicate air-vesicles 
are easily burst under insufflation; hence the necessity for extreme cnre in 
introducing air by the tube. The best insufllntor appears to us to he Ribe
mont· De~~a ignes1P. 

The laryngeal end i::i cuuieal, and thus adapts itself to the cavity of the 
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larynx and prevents regurgitation of the in1:uffiated air. In introducing the 
in!ilrument, the left index is passed into the pharynx until it is behind the 
glottis i the instrument, held like a pen in the right hand, is then passed 
nlong the middle of the mouth until it reaches the bulb of the finger behind 
the glottis; the part of the instrument which remains outsi<le the mouth is 
then slightly raised and the larynx is entered. The operator feels when the 
tube has entered far enough by the resistance opposed by the larynx1 which 
fits clooely round the upper part of the cone. The operation is best clone 
with the child lying on its back . 'Yhen the instrument is introduced it is 
best to aspirate at first any fluids in the trachea. This is done by fir~t 
emptying the ba1l of air and then a1lowing it to refi1l itself from the larynx. 

Fro. 120. 

The great advantage of Ribemont-De~saignes's model over other forms is, 
that its laryngeal end coincides with the anatomical curves of the mouth 
and air-tubes, which it thus accurately fits without violence or injury. 

The methods based upon turning to account the elasticity of the chest
walls, sons to produce a vacuum, and thus to suck in air, have one supreme 
advantage-they require no apparatus. The surgeon trusts to his hands 
alone. These methods deserve in an especial manner tbe title of nalural or 
11 reCldy" methods. As we have pointed out, an efficient cause of the first 
inspiration is the sudden release of the chest-walls from compression as the 
chest emerges from the vulva. The instant effect is the expansion of the 
chest and the creation of a vacuum, inducing an indra.ught of air. This series 
of phenomena is imitated in the methods of artificial respiration known as 
:Marshall Ilall's1 Sylvester1s, Howard's, Paciui's, and Bain's. 

1. Marshall HClll called his the "ready method." It is effected in this way: 
Lay the child on its back, the head slightly raised; then roll the trunk over 
a little more than a quarter; turn on its side, until the chest looks a little 
downwards; then roll the trunk back to its original position; repeat this 
movement twelve to sixteen times a minute. The weight of the trunk upon 
the chest compresses it, and the elasticity of the chest opens it when the 
weight is taken oB: and air is drawn in. Presently, if success is to attend, 
the stimulus of air in the lungs sets the heart going more fully, and spon
taneous breathing is gradually or quickly established. Children have been 
restored by this and the other natural methods after half an hour, or even 
more. 

Conditions essential alike to all the methods nrc, first, that the surrounding 
air be warm and dry; secondly, that the child's legs and trunk and head be 
protected from cold as much as possible by wrapping in warm, dry flannel. 
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2. Sylt-ester'• Jletlwd.-Place the child on its back, the head slightly 
elevated i eeize the hands or forearms, one in each of your hands, and extend 
them outwards so as to bring the child's hand$ above the level of its 
head; then bring the arms down again to its sides; repeat this maumu\'re 
twelve to sixteen times a minute. The che:st is thus pulled open by the 
attachments of the pectoral muscles, and it collapses again when the arms 
come clown. 

3. Howard's Jlethod.-As we ha\·e seen Howard demonstrate it, the child 
is held on its back in the operator's left arm, the head hanging down a. little; 
this attitude opens the larynx; then with the right han<l the chest-walls nod 
abrlomen are altcl'llately compressed aud relaxed twelve to sixteen times in 
the minute. 

4. Pacini's Jllethod.-Place the child upon its back, and, standing behind 
its head, insert your hands in the axil Ire on the dorsal aspect; then pull the 
shoulders towards you with an upward movement; then let thew fall again. 
This is repeated twelve to sixteen times in the minute. 

:;. Bain'd m.ethod is a modification of Sylvester's and Pacini's. The child 
lying on its back, place your fingers in its axillre in their front aspect, with 
your thumbs over the outer ends of the clavicles, and draw the shoulders 
towards you. On relaxing your hold, the sh1mlders return to their former 
position. 

ti . Another method more commonly practised is to seize the child's arms, 
lift them up and fron1 the sides so as to pull open the chest; then bringing 
them to the sides, compress the chest with your bands; then repeating the 
mauccu\Te, the natural elasticity of the chest is aided by the pulling-open 
movement hy the arms. 

We need only mention 8chultze's method of swinging and tossing the 
child. It has not been shown to possess any advantage to compensate for 
the violeuce which characterizes it. 

APPHJ~<'IATION OF TrTESE ::'\IETIIODS.-"re have tried all these methods 
excepting 8chultze's. Under each asphyxiated children have recovered. 
Under l\Iarshall Hall's plan the rolling about of the child's head is awkward; 
but it has this advantage, insisted upon by Dr. Bowles, the most authorita
tive exponent of l\Iarshall Hall's views, of permitting the escape of fluids 
from the lung!'l. Sylvester's and Bain's methods are more easily practised 
on the infant. Bain's and Sylvester's were admitted by a committee of the 
l\Iedical and Chirurgical Society, on which C. J. B. Williams, Brown
SCquarcl, Dr. Burdon-Sanderson, and l\Ir. Savory served, to draw in more air 
than IIall.'s or Pacini's. 'We believe Howard's to be of equal efficacy. 
The ex pen men ts made by this committee were upon animals and dead adult 
men. But the results obtained by Dr. Champneys upon still-born infants 
led to similar conclusions(" l\Ied.-Chir. Transactions," 1883). The:se labora
tory experiments a.re not wilhont value; but it would be unsafe to accept 
them as complete simulacraof like experiments upon infants apparently still
born . Apart from the great fact that in these last there exists in the vital 
spark a factor which is absent in the dead, there is the further fact that the 
che.st-walls q~1ickly l.o~e after death a part of that resiliency which is a main 
active factor ~n the livmg. A drawback common to all methods, but in a less 
de~ree to Bam's, Howard's, and No. 6, is the protracted disturbance of the 
child. ' Ve have seen reason to conclude that in some cases the extensh·e 
mov~1~1ents did more harm than good; they constitute a k ind of violence 
entail mg shock; they may thus help to extinguish the latent scintill ula, 
which gentle treatment might have fanned into li fe. Dr. Bowles points out 
that the plans, which are based upon the assumption that t.he chest-walls 
are expanded by pulling upon the arms, cannot be depended npon. The 
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pectoral mu~cles really exert but slight traction upou the chest. "Te con
clude that Hall's and Howard's method, separately or combined, are best. 

'Ve have, however, become less sanguine as to the value of these methods. 
1\"here means of' exciting reflex action failed, we have thought it best not 
to persevere too loug with these artificial rnethod5, but to wrap the infant in 
a warm ffannel and get it nursed before the fire. Iu this way, by apparent 
inaction-deliberate, if not masterly-the flickering spark will sometimes 
gather strength, and respiration will be establi::1hed. Xot seldom have the 
attendants been surprised to hear a child cry which had been laid aside as 
hopelessly gone. But lookers-on are rarely competent to appreciate inaction. 

~~~~~~~ m~~[1~~~ ~~~1~=c~th~~hr~~~~~~tf~~ ~~1~er:~~~s0~~~vr~[~~~i~·~1~~~s ,~~1~~e;~:LJ~ 
injurious. 

Io the cases of strangling by the cord round the child':; neck or by the 
retracting vulva, it is useful, before tying the cord, to let a teaspoonful of 
blood escape from it. It is one of the most remarkable and gratifying 
illustrations of the phenomena of re.spiration and circulation to see how 
quickly the bloated, cyanosed aspect of the face vanishes, giviug place to a 
healthy, rosealC hue, when a good respiration is established. A vigorous 
cry accomplishes a great physiological purpose. It rapidly propels aerated 
blood throughout the entire system; all the capillaries are instantly per
meated, and so the nervous centres receive the uece.:;~ary stimulus. 

~Inrshall Ilall iosistecl forcibly upon ' 1 secondary wsphyxia ''-that is, after 
successful institution of respiration and apparent dispersion of the primary 
asphyxia, there might still persist an undue proportion of carbonic acid in 
the blood, which woul<l gradually increase and ultimately culminate in the 
return of deep, perlmps fatal, asphyxia. Hence the necessity for continuous 
watching ot' the subjects of artificial respiration. The subsequent care is of 
the greatest importance. If the child haYe cried lustily, there is not much 
fear of relapse. But it is always advisable to wrap it carefully in warm, 
dry flannel, to nurse it before the fire that it may breathe 'rnrm dry air, 
and to use occasional frictions of' the chest. 

The cotweuse.1 In 1881, Tarnier introduced into the ~faternite an ap
paratus designed to sustain the animal beat of delicate new-born infants. 
It consists of two compartments: a lower one, containing hot water, so con
structed as to maintuin a uniform temperature; and an upper, which contains 
the child's cradle. The hot-water compartment warms a current of air 
which warms the child's compartment. The standard temperature is about 
34° C. >Codifications of this apparatus, adapted by Budio, consist in a 
warning bell, which tells when the temperature is too high or too low, aud 
indicates the need of regulation. 

The value of this contrivance has been very marked in cyanosis simple, 
io cynnosis with tl•dema, athrepsia, syphilis, depression after severe labor, 
as in delivery by forceps, and prematurity. During their stay in the couveuse 
the children are fed with as6es' milk by the spoon; all feeding-bottle~ or 
biberons are interdicted in the ~Iaternite. 

Observations prove that the pulse, temperature, and respiration are im· 
proved under the treatment. 

Led by an analogous idea, 'Vinckel tried the effect of prolonged baths, 
the child being immersed in the water. The observations are scarcely 
numerous enough to warrant clear conclusions; but we may appeal to all 
swimmers for testin1ony to the fact that the respiratory movements are per
formed with less freedom when the chest and abdomen are immersed in water. 

l De In Cou\·euse pour Enfants. A. Auntrd lfi}ol3. 
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Ateleclasis is that condition in which the lungs, either frnm imperfect 
de\·elopruent or from want of penetration by ni~\ retain pnrEally th~ir fretal 
condition. The air-vesicles do not open; certam lobes-perhaps chiefly the 
inferior-and the edges remain solid. This occurs especially in premature 
children, but sometimes it is obserYed in infants born at term in a state of 
athrepsy. It is ahw noticed in some cases in which respiration is not attended 
by that loud cry by which the new-born babe announces his arrival, and 
carries joy to the heart of the mother. 

The breathing- in ntelectasis is characteristic. The inspirations are short, 
incomplete, and the effort, instea<l of expanding the lungs and arching the 
chest, seems to draw in the chest-walls concentrica1ly. The resul~ is that 
the ribs on either side of the sternum are flattened, or eyen curved 111wards, 
as if seeking the spiual column. 

"re here interpolate a uote on the remote effects of asphyxia. 
Dr. Little, in a most suggestive memoir 1 "On the influence of abnormal 

parturition, difficult labor.'S, premature birth, and asphyxia neonatorum on 
the mental and physical condition of the child, especially in relat ion to <le· 
formities," adduces clinical C\'idence in support of the proposition that spastic 
rigidity of the limbs, leading to deformities, may be caused by difficult labor. 

Dr. Crichton Browne 2 is one of the few ob~en·ers who have traced idiocy 
to difficult labor. 

T1IE llE:.\IOHlmAGEs or THE NEw-nonx.-The chief seat of hemorrhage 
is the umbilicus. 

Hemorrhages from the umbilicus are not frequent. The physiological 
diYersion of the current from the hypogastric arteries offers a natural security. 
Still, it occasionally happens that, the ligatures beiug badly applied, or 
becoming loose from the shrinking of the coune.cti\'e tissue of the cord, 
hemorrhage breaks out after the child is dressed; and in this way the child 
may bleed to death before the cause is detecte<I. In .such a case, if the source 
be discovered in time, another ligature applied may be effective. But we 
have known serious bleeding take place from the umbilicus itself on the fall 
of the cord. In such a case we have secured the bleeding vessels by passing 
two needles at right angles to each other through the abdominal walls so as 
to get below the bleeding spot, and then twisting a fiue silk ligature round 
the needles. 

Ploucquet, Baudelocque, and others showed that by iuterruptiug the 
respiration there arose a disposition to umbilical hemorrhage. The arterial 
ten!:>ion being increased, and the physiological diversion of the circulation 
being disturbed, the current would be stronger towards the umbilical vessels. 

Hemorrhage from the umbilicus or cord may be suspected if the child 
becomes :suddenly or rapidly \'ery pale and cold. In such circumstances not 
a moment should be lost in undressing the child for complete inspection. 

Ribemont-De~saigues ("Les Ilt':morrhagies chez le Nouveau-of!," 1880) 
collects several cases of hemorrhage from the stomach and intestines i he also 
gives a table, from various sources, of hemorrbage from the vulva. 

In many cnses the hemorrhage is due to a grave dyscrasin. The quality 
of the blood is deeply impaired. In some cases, perhaps in most, the cause 
is hereditary. One of these conditions is hremophilia. But it is not the 
most frequent. The influence of syphilis is ill·defined. Weber (of Kiel) 
thinks that the jaundice which so often attends the dyscrasic hemorrhages 
of the new-born is connected in syphilitic cases with a specific les ion of t he 
hepatic parenchyma. But Parrot affirms that true icterus is very rare in 

Lifo,'' Juurnal of )lentlll s,.,, 1860 
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syphilitic children. Laucereaux relates a case in which liver and spleen 
were affected by syphilitic taint, and led to fatal omphalorrhagia. The 
association, however, of jaundice with hemorrhages has been frequently 
observed. The dyscrasic conditions which lead to hemorrhage from the 
umbilicus may also lead to hemorrhage from other parts, especially the 
intestiues. 

Athrepsia, is a frequent morbid state in the new·born. The term was pro· 
posed by Parrot to express a condition resulting from any of the causes which 
impair nutrition; as physical causes, such as .malformation of the child's 
mouth or of the nurse's breast, insufficiency of milk; morbid causes, as ery· 
sipelas, cedema, congenital debility, sometimes syphilitic, peritonitis, eruptive 
fevers, and so on. 

Athrepsia is not seldom attended by hemorrhage. Au alteration of the 
blood appears to be the first condition. The hemorrhage may take place 
into any of the internal organs. 

Trntmiatic Hemo1·rhages.-These may be internal, the result of injuries 
received during labor. or course, au accidental wound, as from a pin) may 
be inflicted after birth. It has happened from the wound in vaccination; 
from tha,t operation so often performed unnecessarily, cutting the frreuum 
lingure; and from circumcision. In such cases the bleeding may be stopped 
by actual cautery, or nitrate of silver. 



CHAPTER XV III. 

Tim FACTORS OF L.\BO!l. 
DEFJ:o.T;IQ~S-DIACi~OsJ:-. OF PRE~ENTATIO~S A!\D POSITIO!\S-sTRCCTURt: 

l'O:>IPO!\E'."T PAR1':; OJ.' }'CETAL D};AD-DlAhlETEUS-l'ROPERTn:s 0}' FU".TAL lft:,\D 

-:\101,;l.DINO- FR.\CTUltE-CllE1:>T-TRUNK -DUEE<'ll-PLA~Trc PUENO'-ll.;NA

CAJ'UT ::.;UC("EDA~EU:'ll-CEPIIAf,U.EllfATOllA-Tli}: :.IECllA);IS'.\I O.l<' LAilOR j llEADj 

FAl'1':j OBLIQUE Olt TRAKSVER:n:-sl'ONTANEOU!S YJ-:RSION-SPOSTANEOUS EXPUL-

I~ describing the mechanism of labor the following terms are used: 
P1·eseniation, Po8ition, Vcrle;i;, It is necessary to attach a definite meaning 
to these terms. 

1. The obstetrical definition of Presentation is that part of the child or 
ovum which presents at the pelvic brim and os uteri. Thus when the head 
engages first in the brim or cervix uteri, it is said that there is a "head 
presentation." 

Presentations are Natural or Preternatural. 

According to Naegele, those J>1"C$entations are natural in which the long axis 
of the child nearly coincides with the axis of the pelvis. Under this defini
tion will fall the presentations of the head and breech or pelvic extremity. 

Those presentations are preternatural in which the long axis of the child 
does not nearly coincide with the axis of the pelvis. Under this bead fall 
trunk and shoulder presentations. These are also called transverse or 
oblique presentations, and vulgarly, cross-births. 

A characteristic of the natural 01· head and breech presentations is that 
labor can be completed in them by the natural powers. Ou the other hand, 
in the preternatural Ol' transverse presentations, the presentation must 
almost always be changed by nature or art before labor can be carried out. 

2. The position means the relation of the presenting part of the child to 
the diameters of the pelvis. Thus when the head presents with the occiput 
directed to the forepart of the pelvis1 there is said to be an occipito-anterior 
04 position." 

3. The 1:ertcx of the head is the summit-i. e., the space between the fonta
nelles and the parietal protuberances. 

The Diagnosis of the Presentations and Positions. 

One of the first clinical problems to be solved is: What is the presenta
tion f And secondary u pun that is: H'hat is the pot1ition ! 

·The head, if presenting by the vertex, is recognized by the firm expanse 
of its bones, by its sutures and fontanelles, by the plasticity or overlapping 
capacity of the parietal bones along the sagittal suture. 

The diagnosis of the several positions will be described when tracing the 
mechanism of labor in each position. 

The Fcetus in its Obstetric Relations. 

We will first describe the head. The general form of the head must be 
stu<liecl in the first place as it exists before labor-that is, before it has 
undergone compression and moulding in the parturient canal. 
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The gwualfcm1l ~,·the head befoi'e fobor approaches the ~pherical; but, 
taking in the face, there is a long diameter measured frvm the mo::.t promi
nent point of the occiput to the tip of the chin. 'Yilh this it forms an 
ovoid. 

The Structure and Component Parts of the Fretal Head. 

The heacl is that part of the f<etus which takes the firi:;t place in ob:-.tetric 
interest. It is the largei:;t and the mo:-.t solirl part. It is compo~ed of two 
distinct parts-the cranium and the face. The face is made up of fourteen 
bone~, two of which, the vomer and lower jaw, are single, and tweke in 
pains-namely, the upper maxillary, the palatine, the muml, the ossa unguis, 
the maiilrs, and the inferior turbinated bones. 

The cra1iiwn i~ made up of eight bones, four single and two pairs-the 
frontal, the occipital, the ethmoid, the sphenoid, the two parietals, and the 
two tempornls. The frontal at first is composed of two symmetrical halves; 
the sides of the crnnium are made up of the parietals nnd the squamous 
portions of the temporals; the hinder part is made up of the i:;hell of the 
occipital. The basis of' the skull is composed of the sphenoid, the ethmoid, 
the petrous portion of the temporals, aud the basilar portion of the occipital. 

At the base the coni:;tituent. bones are, if not cou::;olidated, so far united 
that little mobility remains. But at the vault of the cranium the conditions 
are different. The bones here do not quite meet, but they are united by 
flexible membrane~. The lines of union thus formed are called suillre3 and 
fo11tanelle.~. This disposition allows the bones to 
ride over each other under compression . There Fm. 121. 
is also n cartilaginous hinge or groove between 
the shell of the occiput and its basilar portion 
which admits of movement. 

The sutures a.re (1) the sagittal or antero
posterior, running from the root of the nose to 
the upper angle of the occipital. Anteriorly 
the membrnne separntes the two halves of' the 
frontal bone; nt the top and posteriorly it sepa
rates the two pnrietals. It is crossed by (2) 
the ji·onto-parielal, tranl!vcrse. or coronal suture. 
This is situtltetl at the union of the parietal 
and frontal bones. It crosses the sagittal suture, 
and E'nds ou either side below at the squamous 
portions of the temporal. (3) The occipito
poriefol or [ambdoidul suture, so-cnlle<I from its 
re~emblnnre to the Oreek .\. It is formed bv ~arru, ,·,r. .. ,11, 1.\ .1101>011•.\1~ .1:.:D 

the union of Lhe posterior and lower border Of l-\•\T.1'\1111-

the parietals with the squamous portioas of the 
tempond8, and by the union of the occipital with the po!'terior border of the 
parietal:0:. The point of the suture corresponds with the upper angle of the 
occipital. It might be regarded as the biforcation of the sagittal suture. 

ThejOnlanelles are two. The name is given to the membranous spaces 
seated at the meeting of the sutures. 

1. The anterior, the la1·ge or bregmatic fontanelle, or i:;imply bregma, is situ
ated at the crossing of' the sngittal and coronal sutures, which cross ain:iost 
at right nngles. It is lozenge-shaped, presenting four borders and four 
angles. The two posterior borders, shorter than the anterior, are f?rmed by 
the parietals. The two anterior borders, longer, are formed by the divergence 
of the two halves of the frontal bone. In practice it is not unusual to find 



490 THE FACTORS 01'~ LAliOH. 

that the typical lozenge-shape a~ felt during Jabor gives the sen~ation of 
being tl°iangular. 

2. The po.~terior fontr111elle is situated at the meeting of the larnb<loidal and 
sagiltal suture~ . ~trictly speaking, the bones at thi~ point often meet so 
closely that a membranous space or true fontanelle can hardly be said to 
exi:st. 'Vhen found it is small and triangular. 

Two lateral fontanelle.~, or Gasser's fontanelles are described. They are 
situated at the point where the larnbdoidal suture runs ~nto the temporal 

suture. They can hardly be felt during 
°Fl(l. 1:12. labor, and are of minor obstetric in

terest. 
Occasionally ossific centres detached 

from the parietals or occipital form 
separate bones. These are called ossa 
triquetra. 

The occipital hinge or groove. Budin 
describes, under the title "cltarniCre 
occipital,,," a kintl of fibrous and carti· 
lagmous hinge which allows these two 
bony clements of the occipital, the 
basilar and squamous, to execute move
ments of flexicm and extension upon 

T, !>11ow 11EAD .1.s11nc£1" rR01·1L£. each other. This arrangement is of im
portance in the moulding of the head. 

The articulation <!f the head with lite 1.'erlebral colwnn is of extreme impor
tance, especially in relation lo the operation of turning. The arliculation of 

the occipital bone with the atlas is very 
Fm. 123. close, admitting of but slight movements. 

The frpe movements of flexiou and ex
tension of the head are due to the com
bined action of the cerv ical vertebrre. 
The junction of the cranium with the 
spinal column is nearer to the occiput 
than to the forehead . Thus the anterior 
arm of the lever formed by the head is 
the longer. Hence, supposing resistance 
to be equally distributed over the cranial 
vault during labor, driving force trans
mitted along the spinal column will cause 
the occipital arm of the ]e\•er to descend. 
Hence the movement of flexion. The 
general anterior cun·ature of the fcetal 
body forwards also promotes flexiou. The 
·totalion-movements by which the head is 
turned to the right or left shoulder take 
place in the atloido-axial articulation. 
This permits a rotation-movement either 
way to the extent of a quarter of a circle. 
Can this range be exceeded without tear
ing the ligaments and the spinal cord? 
Taruier thinks that the face may be 

• • r • • made to look directly backwards withou 
lllJUry. This may be so Ill exceptional cases. But we are sure we have 
seen fatal dislocation from less extensi\'e rotation. 
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The Diameters and Circumferences of the Head. 

The size und shape of the head constitute most important factors in the 
mechanism of labor. It may be stated as a general law, that the head bears 
au approximate relation in size and form to the size and shape of the pekic 
canal. This is pro\'ed by the fact that the head i:s driven through the pelvis 
with some difficulty, showing dose correspondence; and without injury to 
the mother or child, showing mutual accommodation. 

The text-books almost universally give the dimensions of the fretal bead 
after birth, that is, after the head has undergone a process of moulding during 
labor. Dimensions so taken, no matter from what number of observations 
the average is struck, are necessarily fallacious. They represent not what 
is postulated-the state of the head at the beginniug of labor, that is the 
primary dimensions-but the resulting or secondary states created during 
labor. Such measurement.; n.re seriously misleading. 'Ve do not, therefore, 
think it desirable to reproduce tabular statements of the measurements 
commonly given. 

The measurements which follow are not, it is tme, based upon an impos
ing array of numbers, but upon well-selected, fairly typical examples. 'Ye 
shall start from the original or pre-
partum state, and then trace and com- Fm. 121 
pare post-partum or secondary states. 

If abstraction be made of the lower 
part of the frotnl face, especially of the 
chin, the general shape of the head is 
found to be more nearly spherical than 
it is usually represented (see Fig. 124). 
The diameters of the head are longi
tudinal, transverse, and vertical. The 
longitudinal dictmeiers are four, namely: 
1. The ma.rimwn, l\I i\[ (Fig. 12-t), 
measured from the tip of the chin to 
the mo!St distant. point of the skull, 
This is usually on the sagiltal suture, 
bet.ween the point of the occiput anrl 
the posterior fontanelle. This point is 
not fixed. 2. The occipito-mental di- S11uw1:.:aT111.: Ln:-;t>ntu1,n n1.oun1e~ 
ameier (0 .:\I, Fig. 12-1) measured from ootn:n crnc1.c suows THE .\1>1·110.H'll T•J Fl'1tEB1-

the occiput to the tip of the chin. This 
is often de1'cribed as the longest diame
ter, but in fact a longer one, that de
scribed as the maximum diameter, can 
almo:-;t always be found. 3. The ocei'pito
frontal dimneirr, 0 F, extends from the point of the occiput to the root of 
the nose. -!. The suboccipito-bregmatic diaml'lcr, SB, from the point of meet
iu~ of the occipital bone and nucha to tbe middle of the greater fontanelle. 

The tmns1:use diameters are three : 1. The biparietal diameter (PP, Fig. 
125), from one parietal protruberance to the other. The bitempo1"al diameter, 
TT, from the origin of the fronto-parietal suture of one side to the cOJ:re
spondinA" point 011 the oppusite side. 3. The bim.astoid diameter (MM, Figs. 
1251 126) taken between the two mastoid apophyses. 

The 'L'erlical diameters are two: 1. The Jro11to-m.enial diameter (F M, Fig. 
124), taken from the highest point of the frontal bone to the tip of the 
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chin. ~-The cervico-brcgmatic 01· laryngo-bregmatic diameter (LB, F'ig. 124), 
is taken from the middle of the anterior fontanelle to the upper nnd ante-
rior part of the neck near the larynx. . 

Circumferences.-Iu connection with the diameters, we must note the cir
cumferences. The chief are-1, that running around the hea<l at the maxi
mum diameter, the greatest cireumferenee, au~ 2, th.at running round at tl~e 
suboccipito-bregmatic diameter, the small CffClWljerence; 3, th.at taken m 
the occipito-frontal diameter, the equatoriaZ.cit~un~fcrence (se~ F1f?. 12-n. 

The dimensions of the head are greater Ill boys than 10 girls. .J. Y. 
~impson showed that the larger number of difficult !abor~ occurred w~th 
boys, and it has been ascertained that a larger proportion of boys are still-

Fro. 1:?."j Fw 126. 
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born. It has further been shown that a larger proportion of boys perish 
within a few weeks of labor, owing to the injury sustained during labor. 
Not only is the size of the head greater in boys, but in many cases at least, 
the ossification is more advanced, therefore the plasticity is less. There is 
evidence to show that the size of the fretal head has increased under the 
process of civilization . A similar contrast is seen between the heads of the 
savage and the civilized races. Nothing within the range of human anatomy 
stands in stronger contrast than the cerebral size an<l. development of the 
Kew Hollander or the Bushman and the Caucasian races. Education 
amongst different classes of the same race also affects the size of the brain 
and cranium. Hatters state that the size of the head is greater in the same 
classes in town than in agricultural districts, in the educated than the 
uneducated. Simpson believed that the comparative difficulty of parturition 
with ma.le and female children extends to the fcctus of civilized an<l uncivi
lized races, and he refers the increased suffering of civilized women in child
birth to the size of the footal head. 'Ve are not aware of any precise data 
to show that the capacity of the pelvis has been altered under the influences 
of civilization. 
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The Dimensions and Weight of the Child. 

or 
0bi~~~~~ef;~rf:·t:~t~a~~:~t!~:~r::g~~~mei~rsu~~:~;;e~0!h~~t;;~~e~o~~~~~'. 

bilateral pressure. In this way it may be re· 
ducecl by half an inch or more; or it may be Fm. 12i. 
reduced by the bone bending or breaking in. 

The bi temporal or binaural diameter traverses 
thesphenoid bone, and is unyielding. It is there· 
fore a fixed quantity; and in labor we must 
count upou t.his quality. It will be seen that 
the biparietal diameter, when at its extreme 
shortening, still exceeds the bitemporal. 

The bifrontnl diameter is shorter than the 
biparietal. Iu Jabor, with projecting promon· 
tory1 this diameter sometimes gets engaged in 
the conjugate diameter of the pelvic brim, and 
thus the greater difficulty that would be encoun
tered if the bi parietal got engaged in this po
sition is evaded. 

The vertical diameters are subject to shorten· 
ing. The cervico·bregmatic is necessarily short· 
ened under circular compression of the skull. 
Its shortening is compensated by lengthening of the longitudinal diameters. 

The fronto-mental is more fixed. The frontal portion of the diameter, 
however1 is susceptible of shortening, and the component parts of the face 

ll'rn.128. FIC.129. 

lIBD ll.loULDl:D !XLAJJon. (non£nTBARN.ES.) 

lto2.0ccipito-frontul. I to3. Occipito-mental. a. Frontal bone, b. Pal'ietul bone. c. Occipitnlbone. 

yield a little. This diameter assumes importance in delivery after crani
otomy. . 

Both the longitudinal diameters are subject to change in labor. In ordi 
nary head-labors they are elongated; but1 under certain conditions, they 
may be shortened. 
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We have seen that the head is so nearly adjusted in size to the pelvic 
capacity that it is propelled with difficulty. If both pelvis aud head were 
ab:mlutely rigid, the head would hardly ever pass through by natural forces. 
The head, therefore, adapts itself by moulding. This means that it changes 
its shape. The changes undergone are of great interest. 

The leading points are stated in a memoir by Robert Barnes.1 The 
method of observation adopted was to trace the outlines of the head after 
birth, and to correct these tracings by measurements taken by the "comp.as 
d1epaisseu1-.11 A better way is to take casts; but the results obtained by 
the method pursued are fairly trustworthy when checked by repeated 
observations. 

TnE MOULDlNU IN OcCIPITO-ANTERIOH. Posrrm~s.-The occipital elonga· 
tion, or the "sugar.Joaf head," is the most familiar deformation. But the 
attending lateral aud asymmetrical moulding which the head undergoes has 
been little, if at all, noticed. The tracings submitted make this manifest. 
They prove that under all modes of birth, if the head is a little delayed in 
transit through the brim, it will be unequally moulded on the two sides. The 
side which is squeezed against the sacral promontory will be somewhat flat
tened, whilst the side opposed to the syrnphysis pubis, suffering generally 
less compression, preserves more of its normal rotundity. 

There is still another deformation, one very difficult to represent by dia
grams, section~, or even by photographs. The pelvic canal may be likened 
to a rifled gun i it is so constructed as to render the propulsion of the fretal 
head in a direct course impossible. The head is made to revolve on its own 
axis during propulsion much as a conical ball revolves on its own axis 
during its passage through a rifled gun. The difference consists mainly in 
the circumstance that in the case of the head, this is, at starting, nearly 
globular, and acquires its conicity in transit. Now this cone, being the 
result of the moulding of a plastic body pursuing a helicine course, is some
what twisted or screwed; and the lowerru()st part or presenting apex is not 
found in the median line of the head but on one side of the sagittal suture. 
The deformation is, therefore, threefold: 1. Elongation or conification; 2. 
Asymmetrical flattening of one side; 3. Twisting or screwing of the conified 
portion on its axis. 

After birth, by virtue of resiliency of the components of the cranium and 
the expansion of the contents, there is a mR.rked tendency to recovery of 

1 On the Varieties of Fo!'m impartecl to the Frntul ile:vl b,r the Various Mo le~ of 
Birth. Obslct. Trans., 18fJfi. Budin lrn.s also made vnhu\ble ob.~er\'ntions. 
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the prepartum shape-that is, a force of restitution. The mea~urements 
should therefore be tnken ,~·ithiu an hour or so after birth. Taruier points 
out thnt if we ~\'ant to get correct data for estimating the original or pre· 
partum l:ihnpe ot the head, the measurements should be taken two or three 
days after labor, as by that time the original shape will luwe been nearly 
recovered. But admitting to a great extent the truth of this proposition, we 
belie,·e the original shape of the head is rarely quite regained. Romething 
of the moulding to which it was subjected during labor often remains for 
yearEI, even through lifo. 

A skilkd observer surveying the heads of per!:iODS in an aseembly, may 
by help of this key read off with tolerable precision the modes in which a 
large proportion came into the world. On such a survey it will be seen that 
the sugar-loaf predominates. It is true that the head retains for some time 
after birth a certain degree of plasticity, and this property is turned to mis
taken account by som~ people-not otherwise barbariaus-in imparting 
special forms to the head according to the dictates of' custom or their ideal 
of beauty. We do not know that this practice is ever applied to the restora
tion of the trlle spherical types. In some ca.i;;es of excessive cli~tortion this 
might bejustifiecl.1 

.. 

Comparing the skull, with its flexible bones, membranes, and scalp, filled 
with its pulpy brain, with a bag filled with water, we may see that, like this, 
the skull is incompressible. If it be pressed in at one place, it must bulge out 
in another. The shape may change, but the capacity or volume does not. 
To pa8s through a ring or cylinder like the parturient canal, the spherical 
skull, if larger in its equator than is the calibre of the canal, must then be 
drawn out or elongated so tbat it shall enter and traverse the canal with one 
pole of the resulting ovoid corresponding with the axis of the canal, unle:::s 
indeed the canal itself be distended enough to stretch as the skull moves on. 
No\\ stretching does take place as far as the soft structures of the canal are 
concerned; but outside and supporting the soft canal is the Lony pelvis 
which yields but slightly, if at all. Thus the stretching is limited (seep. 131, 
"On the Properties of the Pelvis"). 

There are then two resisting factors in the problem of propulsion. The 
passage or parturieut canal, and the passenger or frotus seek to adapt them
selves to each other, the one by moulding, the other by stretching. "'hen 
the i::nught·for adjustment, by the f:.tilure of one or other factor cannot be 
attained the lnbor comes ton stand, unle:ss the fretus be reduced in bulk or 
the canal be enlarged by operation; or, these resources failing, unless the 
clitficulty he evad~d by the Cresarean section. 

The moulding of the head is chiefly accomplished by the diruinution of its 
mid-circumference ur equator-a zone traced trausver:"e!y across the :"agittal 
suture, pa8sing over the protuberances of the pnrietal bones, descending over 
the ears, an<l complete<l at the base of the i:;kull in the direction of the sub
oceipitnl bregmatic diameter (see Fig. 124, 8 B). Tb is circumference aclmits 
of different dC'gree.'l of diminution in different subjects. The part of the 
circumference made up of the sphenoid and the basilar part of the occipital 
bone is very nearly incompressible. The yielding is due to the imperfect 
o:-sificntion of the parietal, frontal, and occipital bones, a little to the imper
fect oi:~ification of the squamous portion of the temporal bones; greatly to 
the mobility of these bones, and to the infolding of the occipital upon the 
"hiug~ 11 described by Budin (see Fig.123). Thus th~ 1~arietnls mo~e inwards . 
Oil then· lower attachments to the temporals aud occ1p1tal 1 as on lunges; and 

1 Fnr much intcre~ting informntion, as to the practices puMied by vnriou~ peopl~s to 
impnrL fnncifu\ ,;hn1•l·-~ tu the heitd nnd body 1 the reaUcr i~ referred to nn iulmmtble little 
work hy Proft·-orFlowc•r. 
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their upper margins apprc..ach and even override along the ~agittnl suture. 
This ring-like <liminution in the equator entails bulging backwards or elonga
tion of the occipul. 

The next point of resistance is at tlte shoulders. The U\•erage diameter 
between the tips of the shoulders, the bi8acromial, is between five and six 
inche~. It is capable of considerable shortening by the curving forwards of 
the shoulders. 'Vhere an average head has passed, the pas~ages have been 
so stretched that the resistance to the shoulders is not often material. Still 
it has to be considered. There is a second mode of adaptation by which the 
extreme bisacromial diameter is practically reduced. As the shoulders de
scend1 one is by a process of lc\•erage brought lower than the other; that is1 
instead of descendiog exact ly synclitically or in the same planes, the shoulders 
may come obliquely. This process is successfully imitated in practice when 
the shoulders are delayed, hy gently hooking one down by the finger 1 or in 
marked disproportion, by help of a blunt hook slipped into the axilla. 

The che8t is also capable of elongation ; but it rarely opposes much diffi
culty where the head and shoulders have opened the way. 

The abdomen also adapts itself without much difficulty. 
Latitly, we come to the breech. The greatest diameter is the bitrochanteric. 

Owing to the imperfect ossification of the frotal pelvis, the breech enjoys 
some compressibility. The breech alone1 as when the legs precede, rarely 
gins rise to delay. 13ut when to the breech are added the flexed thighs1 the 
combined volume may create as much difficulty as the head. The com
pressibility of the mass is limited. F. 'Veber 1 found laceration of dura 
mater and effusion of blood between it and the bones, rupture <>f' lhe longi
tudinal and transverse tissues of the brain, and considerable hemorrhage on 
surface nud base of brain, sometimes sufficient to envelop cerebellum and 
rne<lulb. oblongala in cases in which mechanical injuries to bones had oc
curred, whether or no instruments had been used to complete delivery. 

Another property of the fr.eta! skull is fragility. The frontal 1 parietal, 
temporal, and occipital bones may be fractured. This happens very rarely 
indeed under spontaneous labor; but it is very important from a medico
legal point of view to recognize this possibility; and from a clinical point of 
view to recognize the cou<l 1tions under which it may occur. 

Dr. Cory experimented on fifteen children in the same way as Chaussier, 
and with similar re~mlts. The dead children were dropped head-first upon a 
paved floor, a distance of eighteen inches. Out of the fifteen children ex
perimented upon, eleven had one or both parietal bones fractured. These 
results are valuable as showing the very strong probability of a child 
having its head fractured should it be born suddenly and fall to the ground 
w~ile t~e mother ~s standing. Deep indentation of the parietal at the 
pornt of conlact w1lh the promontory hns been observed in spontaneous 
labor, head-first and head-last. 

Fractu1:e of tbe cranial bones is of course more frequent in labors assisted 
by operatwns, more especially when the pelvis is deformed. 1. The parietal 
?one, which has to round the projecting promontory of the sacrum1 may be 
~ndented, ?Ven fra?tured. This is chiefly seen in head-last labors especially 
~f the co?.1ugate diameter of the pelvis be contracted . 2. It may occur also 
Ill he_ad-hrst labor~ when the forceps is applied above the brim, if the con
tractwn of the brim be marked. 

The bones of t.he cranial vault are necessarily broken in craniotomy and 
cephalotripsy. The bones of the base of the skull may be crushed down 
un~er the cephalotribe. But this1 Braxton Hicks has shown, is not neces· 
sari ly the case. 

1 Beitriige zur puthologi~chen Anntomie der ~eugebornen 1 18.Jl-J. 
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The d1 9tet: uf rompressibiltl!J of the fatal heucl compatible with l~1"e. Tb is is 
very dittkult, if not impn~:-;ihle, to estimate. 

Re.'(ilieucy or elw:Jlicit~ is a property posses:"ed i.n. a hig~ degree by Lhe living 
fcetus, and almost lost Ill the dead fmtus . Restltency 1s nwl'ked w the head. 
It i.s the compeu~nting property to compressibility. After cumpre.:!sion, the 
head, we have sec11 1 to a certain extent recnvers its ishape. This iis due partly 
tu the upspringing of the parietals, frontals, and temporals, an(I occipital on 
their lower nltachments, and partly to the resumption of their original shape, 
ju:-<t as a piece of cup-shaped thin elastic metal will resume its cutMhape 
1\fter being flattened hy pressure. There is another factor, due entirely to 
vital action. The pressure taken off the skull, the circulation is restore{! to 
the cerebral veasels, and the resulting increase of matter opens out the skull 
hy eccentric pressure, thus aiding the resiliency. 

Resiliency in the Spinal Colwnn.-Th is property is an important factor in 
labor. The driviug force exerted by the shortening of the uterus tells first 
upon the breech at the fundus. It is propagated through the elastic rod 
f:irrned by the spinal column. The head is thus forced down upon the cervix 
uteri. Thi!:! structure offering resistance, the body of the footus bends a little 
under the pressure encountered at its two ends. But it is constantly tend· 
ing to straighten itself, and thus the containing body, the uterus, griidually 
yields at its weakest point-the cervix-which is made to open. It is panly 
upon the preservation of this property that success in version, spontaneous 
or operative, depends. 

The rltest also is endowed with resiliency. It may undergo considerable 
elongation under compression, aud yet, a.s soon as the pressure is taken off, 
it~ wnlls expand again. This has not a very obvious relation to the 
mel'hanism of labor; but it is all -important as a factor in respiration. 

During the passage of the chest through the partrurient canal it is com
pre:-<sed; but the moment it is boru, the chest-walls, expamling by virtue of 
their ehtsticity, suck in air. This, Robert Barnes insists, is a main factor in 
inducing the first respiration. 

The compressibility of the abdomen is proved by the occasional squeezing 
out of mecouium during the passage of the trunk through the pelvis. This 
squeezing must be distinguished from the evacuation which sometimes takes 
pince as a vital act under attempted inspiration. 

Ductility is another property. It is a form of plasticity. The spinal 
column is not so rigidly set but that it is susceptible to a moderate degree of 
drawing out under traction. Thi!:! property hardly comes into application 
in head·lnbors; but in head-last labors, wheu it is uecc::-:;ary to put on 1·is ti 
fto11te, traction on the legs entails dragging on the spine. It is difficult to 
estimate e\·en approximately the force that can be so m:;ed without lacerating 
the vertebral ligaments. 80-calle<l laboratory experiments on the dead 
fietus, which con~h=t in putting on a succe:ssion of weights to determine the 
resi~ting power, are of no value for clinical application. The conditions are 
essentially different from those which obtain in the living subject. It is 
certain, in the first pince, that a live fretus, or one dying during the labor, 
will bear a greater strain. In the second place, it is all but impossible to 
measure the resistance offered by the pelvis an<l other forces. Jn practice 
we are sati:·.;fied that, by <lelicate management, we have occasionally brought 
out a li\•ing child by help of an amount of force tbat would have torn a 
dead child out of the body asunder. The opposite conditions of the two 
cases negative comparison . 

It is important to notice the weakest point of the spinal column. Under 
strain it gives way at the cervico-occipitnl union . This may be partly 
because the strain is usually concentrated upon this point. The bead, 

3~ 
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caught in the peh·ic brim when. traction is put on below, the occipito-cer
vical joint is the centre upon which the force tells. 

The Plastic Phenomena of Labor. 

Deformations of the Fcetns produced during Labor. 

Although the soft parts of the genital canal are dilatable, they offer resist
ance enough during dilatation to impart certain changes of shape t.o the 
fC:ctus. The soft parts indeed, alone almost, produce the serosangurneou.s 
swellings which are observed on the surface of the ~hild's bo<l.Y. nftcr birth. 
The same conditions which produce the serosangumeous swellings are also 
adequate to produce certain changes in the fonn of lhe rranial bones. Cer
tainly they occur in cases where the pel\'is is well-formed, and where the 
child is born alive and capable of thriving. 

When describing the process of labor under the several presentations and 
positions, the special characters of the serosanguineous tumors and of the 
cranial deformations formed will be referred to. 

We may in this place point out some general features and the ruling 
etiological conditions. 

The cranial deformations are produced by the compression which the head 
undergoes during its propulsion through the pelvis. Before entering the 
pelvis the head is nearly spherical. In this form its equator may be too 
large to enter or to traverse. A process of adaptation therefore takes place, 
by which its equatorial diameters are reduced, and other dimensions are 
increased. It is accommodation by moulding. 

The most typical of the serosanguineous swellings is that which forms on 
the head, and which is called the cap11t succedanewn, as if a secondary head 
were developed. But, whatever the part that presents, analogous swellings 
are formed unless the labor be rapid and easy. 

The most natural explanation of the etiology of these serosanguineous 
swellings is that t.hey are the effect of annular constriction. Thus, the pri
mary swelling is due to the os uteri encircling the presenting part of the 
bead as a tight ring; the arteries of the scalp propel blood into the part of 
the scalp which protrudes through the constricting ring. whilst the com
pressed veins cannot return it; hence extravasation of scrum and sometimes 
blood. The secondary swelling is clue to similar constriction of the vulva. 
It is thus seen that the formation of the caput succedanewn1 and of the equiva
lent swellings on the face, breech, or shoulder, is a vital phenomenon depend
ing upon the circulation. 

CEPHALH.EMATOnA.-ln the ordinary cases the effusion is chiefly or en
tirely serous; in others there is blood as well as serum-that is, ecchymosis. 
The seat of' the~e infiltrations is the subcutaneous connective tissue. These 
are the ordinary forms of the caput succeclaneum. They entail no danger 
to the child; the effused fluids are rapidly absorbed, so that after two or 
three days barely a trace of even large swellings is perceived. But in a 
distinct cla1'S of cas£>s this serosauguineous intracellular infiltration is com
plicated with blood-extravasatiou between the periosteum and the bone. 
Tbe periogteum is raised by a layer or mass of dark blood, the bone from 
which the membrane is separated is stained red 1 the capillaries of the diploe 
~re gorged with blood. The dura mater of the corresponding inner surface 
is also detached by a thin layer of da1'k fluid blood. The sinuses of' the dura 
mater are filled with black blood. The pia mater is reddish; its capillaries 
are gorged with blood ; the choroidal plexuses are deeper colored than usual. 
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These cases are of graver import. The child not uncommonly perishes 
either from the immediate effects of the effusion or from the attendant com~ 
prtl'Sion of the brain, and other injuries. 

In the~e latter cases some greater force than that exerted by the soft par-

~~~~:~tsi~~n:: tt:sh~=d~ o~0 tl~~>~:t~r°ias~~!~~~t~i~~~:!i~~m~~o~J'.;t~~~~~~;e~~ 
Several important lessons, clinical and medico-legal, may be.drawn from 

the study of these serosnnguineous tumors and cranial deformations. 
First, we have seen that the_ formation of the serosnnguineous swellings is 

a vital act. Therefore the child, even if not born alive, was living during 
the propulsive stage of labor. 

8econdly, by careful examination during labor, we may watch and observe 
the formation of the scalp-tumor, and gather from this the conclusion that 
the child is living. 

Thirdly, we may after birth determine very closely the part of the child 
which presented and the position of the presenting part during labor. 

Fourthly, we learn from the cranial deformations to estimate the plasticity 
of thefrelal hrad. The simple ca put succedaneum varies in site according to 
the po!>ition of the heaJ. 

A. T1rn CAPU'r SuccEDANEU:\l rN OccIPITO-ANTJ:RIOR Po:-;ITIONs.-In 
these positions, the head advancing, the occiput is on a lower level than the 
forehead, and the parietal bone, which is anterior or nearest to the symphysis, 
is lower-that is, nearer the centre of the os uteri-than the posterior parietal 
bone. The consequence is that the swelling forms chiefly on the anterior 
parietal, and more especially on the upper and posterior angle near the union 
of the sagittal with the lambcloidal suture. Thus, in the first or left occipito
anterior position the swelling is formed over the upper and posterior angle 
of the right parietal, encroaching on the lesser fontanelle and occiput. In 
the second or left occipito-anterior position, the swelling is formed over the 
left side of the cranium. 

B. TnE CAPlTT SuccEDANEUM IN Occ1PITO·POSTElUOR Pos1Troxs.-In 
these posit.ions the swelling occupies the upper and anterior angle of the 
parietal, which corresponds to the pubic arch, encroaching a little upon the 
larger fimtauelle and even upon the frontal bone. 

By observing the seat of the caput succedaneum we may form a retrospec-

;~v;c~11~~.g~~:i~r~~1~~; ;~~N~0g a!~c~?be~e~~a~rb:e~~esit!h:i~~'!n~t~~~~ b~~vi~ 
the head has been delayed long after passing the os externum after its rota
tion, a secondary swelling is formed nearly in the median line. The first 
swelling _,ubsiding somewhat may attract le::s attention than the secon<lary 
one; but there will al ways remain some <legree of laterality of the swelling, 
which will indicate the potiitio~ the head occupied at the pelvic brim. 

C. T11E EltO::L\~Gl'l:SEOL's 8wELLI~G IN FACE PnESE~TATIONS.-'Vhen 
the face presents, the equivalent of the ca put succe<laneum forms on the face. 
In meutu-nnterior positions the swelling will be on the inferior part of the 
malar region and the side of the mouth, and on the upper part of the malar 

;~~i1~f~ga~\~:11eb:nse~~ ~~l~e1~!~hi~i s:bcn;~~::~~~~ri~~n~~~~~~?ens~isst~h~s 1~~~!=~~ 
hence the eyelids are so swo1len that they cannot open. The expression 
given is most ghastly, suggesting severe violence. The upper lip and malar 
region also are liable to great eJfusion. The swelling sometimes extends to 
the submucous tissue, so that the child may be unable to suck for some days. 
The color of the swollen parts is deep-blue or black. The swelling, for
midable as it looks nt birth, goes down with astonishing rapi<lity, so that at 
the end of three dnys there is rarely much to be seen. 
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D. THE SEROSAXGUIXEOL'S SWELLING IX BHEE('ll PRE~J~:STATIO:S.
'Vhen the breech presents, the tumor is formed more el)pecinlly on one but
tock, and commonly invades the g:enital organs. In the right sacr?-iliac 
positions the swelling is on the ngh: buttock; on the le~t buttock 111 left 
sacra-iliac position~. The female gemtals show the swelling less than the 
male genitals. The swelling of the scrotum and penis is at times extensive, 
and the size nnd deep-blue or black color may sugge:st to the unskilled the 
conclusion that they are the result of severe violence inflicted by the ob
stetrist. This swelling also rapidly subsides, leaving the child uninjure<I . 
'Vhen the knees or the feet present, like swellings are formed, but they are 
less marked. 

E. "'rri.:N ·r11E suouLDER nrns1~NTS, the swelling is foJ'med upou the 
J)romincnt part of the shoulder, if this part occupied the centre of the pelvis; 
but it extends backwards or forwards as the presentation inclines to one or 
the other direction. \Vhen the arm or the forearm comes down, the swell· 
ing forms upon these part.... In cases in which the shoulder presents at first, 
and when the arm comes down later, the arm may become enormously 
swollen, and dark-colored, if long subject to compression at the shoulder. 

THE MECHA~lSM OF LABOH. 

Being now in possession of the requisite knowledge of the factors of labor, 
namely, the pelvis (see chap. vi.), the fcetus, and the driving force, or as 
Alexander Simpson alliteratively describes them, the passages, the pa.s:-en
ger, and the power1 we are enabled to trace the mechanism of' labor. 

It is usual to begin the description of the mechanism of labor with the 
adjustment of the presenting part of the fcetus upon the brim of the peh-is, 
and then to trace the progress of the footus through the pelvic canal and 
outlet. In this way a very important part of the process is overlooked or 
inadequately noticed. The pelvic course of the child is but one part; 
before this part is run, the child has to go through a suprapelvic course.1 

This suprapelvic course determines the lower or pelvic course, and in many 
cases it governs the position of the presenting head or breech. 

It is true that in many cases, especially in primipar~, the fcetal head has 
engaged in the peh·ic cavity, partly at ]east, before the adveut of acti\·e 
lahor. But even in these cases, we must admit a preliminary stage, not 
indeed marked by active uterine contraction, during which the presenting 
part, especially if this be the head, is made to traverse the suprapclvic part 
of the parturient curve, carrying down the inferior segment of the uterus 
before it. . This preliminary stage is effected often some days or a fortnight 
before active labor, marked by expansion of the cen·ix uteri, sets in. It is 
not the less a part of labor. 

Reference to the diagram (Fig. 130 ), will show that the child must 
follow a track governed by the shape of the lumbar spine, the sacral hol· 
low, and the outlet of the pelvis. This track has for its elementary con
stituents two principal curves: 1. The Jumbo-sacral curve, drawn from the 
sacral promontory as a centre, with a radius intersecting the middle of the 
plane of the brim. This (Fig. 130, e J) is Barnes's curve. The secoud 
is that familiarly known as C:nus's curve. This is drawn from the sym· 
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phy:3id puhi~ l\ii a centre with a radius following nearly the axis of the 
pelvic ca\·iry (Fig. 130, !J Ii) . These two curves cut each other about mitl
peh·i~. This pu~nt of imer:section may be taken to indicate the merging of 
Bnrncs's curve mto Carus's curve, and thus the changiug of the cour:se of 
the advnncing head from the axis of the brim to the axis of the outlet. 

These two curves have for their resultant the true "parturient curve," 
a '."erpentine or double curve, which, in parenthesi:s, may be likened to 
" H ogarth "s line of heauty" see Fig 1 :)0, P C). Tbu fir:st ~1r upper part of 

FIG. 130. 

thi~ curve has been generally neglected. The Jumbo-sacral curve itself may 
be studied in two partf:, namely, the part above the pelvis, or most promi
nent point of the promontory, and the part below this point. The upper 
part mu~t be drawn with a larger radius than the lower. The basis of it is 
the lumbar ~pine terminating at the promontory. The lumbar spine forms 
a n incline1l plane with a moderate curve, upon which the uterus anrl the 
conhlint'cl frctus are moulded. The uterus form~ n. concavity iu its posterior 
wnll to fit the convexity of the lumbar spine; nnd the contained f"cctus fitting 
it~elf to the containing uterus also forms a corre~ponding concrwity in that 
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aspect which looks to the mother's spine. Indeed, we contend that it is this 
necessary accommodntion of the uten1s and footus to the mother's spine 
which determines the ordinary dorso-anterior attitude of the fCl'tus. The 
mechanism is obvious. The lumbar spine forms an unyielding, projecting, 
rounded surface; the child's spine is also the most unyielding part of its 
body; it forms a prominent curve in length and in width. Now1 when l\~·o 
such curves come into contact, the movable body must be deflected-that is, 
the child's spine is turned aside, and the continuous pressure of the abdominal 
walls upon the uterus, aided, perhaps, by the movements of the uterus itself, 
help to bring the child's back more forwards. But some degree of obliquity 
of the uterus and of the child's body is almost constant. Taruier describes 
the uterus as rotated or twisted on its long axis. The uppermost parL of the 
child and the fundus of the uterus usually point to the right of the median 
line. Hence the axes of the uterns and of the child do not coincide with 
the axis of the pelvic brim, as Kiineke and others, who, basing upon th is 
assumed coincidence, deny Naegele's obliquity, contend. 

Reference to Braune and Chiara's sections of frozen bodies taken in labor 
will show that the axis of the uterus forms with the axis of the pelvic brim 
an angle of about 15°. This is also pruved by Schatz. 1 

The inevitable consequence of this disposition is, that the head, descending 
along the lumbar incline or upper part of Barnes's curve, enters the brim 
obliquely as regards the pelvic axis, and notsynclitically, as Duncan, Kiineke, 
Leishman, and others postulate. 

It is urged that under the action of labor the uterus tends to become 
more erect, and thus that its axis tends to coincide with the axis of the pelvic 
brim. That there is such a tendency rna.y be granted, but that coincidence 
is attained i~ not proved. The proper inherent action of the uterus may 
tend to erection, but the attendant action of the abdominal muscles, power
fully compressing the anterior wall and especially the funclus backwards, 
must counteract the effect of erection, and carry the axis of the uterus hark 
towards the mother's spine. This Schatz points out as well as ourselves. 
Again, in primiparre, the entry of the child's head into the pelvis is often 
effected before the uterus has entered into active contrnction or erection, anrl 
whilst its axis is certainly not coincident with that of the uterus. And 
again, the axis of the uterus is never straight; it is a curved line, answering 
to the curve of the child's body and to the parturient curve. 

It is convenient in this place to describe the three obliquities of the Ja:.tal 
head. These are: 

1. Rcederer's, or the occipito-frontal obliquity. The head may be imagined 
as rotating on its transverse axis, so that the occiput drops, and therefore 
dips in the peh·is, standing at a lower level than the siuciput. 

2. Sol11yrts'.~ obliquity. SolayrCs, in 1771, demonstrated that the head 
entered the pelvis in an oblique diameter of the brim . 

3. The third is Naegele'li obliquity. Xaegele thus describes it : "In that 
presentation of the head which occurs most frequently, the head presents, 
not with the occiput, but with the vertex; in fact, with the right parietal 
bone, the po::;terior fontanelle being turned towards the left acetabulum. 
Upon examination at the beginning of the second ::;tage of labor (i.e., whe11 
the os uteri is opening), and in those who ha.ve had children, the finger 
introduced in the direction of the central or middle line of the pelvic 

b~~~t{~ ~~11~~ \~~~~~1fC1oif~1 i~~~~bc!r~\'i~~et~\~d1 ~:i~ta:~1/1e1s0~~~ ~:~~s:i~~l;~u~dr~~~~~ 
ated at an equal height, sometimes the anterior, but more ri:equently the 

1 Der Geburt~mechanismm der Kopfcn<llugen, 186~. 
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po:otcrior one a little lower. At the entrance l)f the pelvi,; the head 1loes 
uol take a perpendicular, but a perfectly oblique <lireCLion; so that the part 
which lies lowc:->t or deepe::>L is u ither the n~rtex nor the sagittal suture, but 
the right parietal bone. The :--agittal suture io much nearer to the promon· 
torium tlrnu to the os pubis, and di,·ides th.e n:s uteri, which projects back
wards and generally somewhat to the lelt1 across into two \·ery unequal 
segment~.·· 

Xaegele enforced this statement hy the observation of the caput succe
daneum which forms upon the posterior and upper quarter of the right 
parietal bone (the first pol')ition being understood), and if delayed at the 
outlct1 then CO\'eriug the right parietal bone and a part of' the occiput. 

:Xaegele also insi~ted that the head preserved somewhat of the Sol:lyrCs's 
obliquity even at the outlet of the pelvis and during its exit. This, which 
was not generally recognized at the time when he wrote, is now universally 
admitted, Kiineke alone excepted. But N 11egele further showed that his 
own obliquity was also preserved to the end. Ile says: u \Vhcn the head 
hus suuk completely into the cavity of the pelvis nod approaches the ex· 
ternal opening, the posterior fontanelle is still found corresponding to tbe 
left foramen ... . The right tuber parietale will be felt di:;tioclly <'!earing 
the labia before the left." There must1 then, be obliquity of the head at 
this stage. 

These conditions, it will be seen, are incompatible with the fheory of 
synclili~m-a theory so much insisted upon in recent time8. \Ve may in this 
place briefly expluin this theury. The simplest icle:t or representation of 
synclitism i::i obtained by obsening the structure and action of a pump. 
This com;iFots of a straight cylinder aud of a piston accurately fitted to it 
aud capable of working up and down. The mouth of the cylinder cut at 
right nngles to the tube represeuts a plane. 'Ve may imagine any number 
of planes at lower points of the cylinder parallel to this plane of the mouth. 
The rod of the piston represents the axis of the cylinder. The disk of the 
piston is set exactly at a right angle to the piston, and. therefore, to the 
axis of the cylinder. The piston is further set exactly in the centre of the 
disk, and is fixed there. Now, when the piston is worked down, the disk 
nece:5snrily st:mcling in the plane of the cylinder, und encountering equal 
re!liistauce at every point of the circumference, is iu stable equilibrium, and 
its plane keeps parallel wilh the planes of the cylinder in which it moves. 
This, then, i:i synclitism: coincidence of the plane of the di:sk with the pbtnes 
of the rylindrr which it encounters. 

l\mtra:-;t thi:s <·a~l' of the pump with that of the uterus, child, aud pel\"is. 
The parturient cunal is the assumed anal11gue of' the cylinder of the pump. 
It is not straight, but a sigmoid curve; it i:i not of equal calibre, but txpands 
under the sacral promontory ·see Table, p. 15~, an<l Figs. 6-l, ti:> ) ; the 
<lrh·ing·forcc or pb•ton, the uterus, docs not work perpendicularly to the 
plane of Lhe pelvic hrim, but at an angle behind it; the disk-that is1 the 
bai:-e of the child's head-is not fixed to the driving·force, nor centrally, but 
is movable upc)n the piston. The conditions are all contrary to those neces· 
sary for the production and maintenance of synclitism. 

It is important to note that whilst Kiioeke con tench forsynclitism through· 
out, Duncnn, JJ'ishmnn, and others only contenci for synclitism as far as the 
floor of the pelvi~ i here parting company with IGineke and joining Naegele 
i1111syncliti:-;m tn the en1l. 
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The Planes of the Uterus and other Soft Parts as Factors in Determining 
the Position and Course of the Fretal Head. 

Closely associated with the Jumbo-sacral curve, and forming integral p:u:ts 
of the parturient curvei are the planes of the uterus and floor of the pelvis. 
The,e, too, have been greatly neglected io the study of' the problem. They 
are described and figured pp. 425, 426. 

'Ve may here supplement this description by adding the suprapelvic 
plane of the uterus-namely, that formed by the posterior wall of the uterus 
re:sting upon the lumbo-promontorial curve. This incline fi~st gives the 
direction to the head in its descent. Standing at an angle bel11nd the plane 
of the brim, the head, resting upon the solid incline, necessarily encounters 
greater resistanre at its posterior or sacral side than it does at. the anterior 
or pubic side. This greater resistance is proved by the flattearng (amount
ing at times to indentation) of this side, observed in almost eYery labor. 
The driving-force impelling the head onwards makes it rotate to some extent 
on its long axis, the pubic side describing a larger-segment of a circle-that 
is, the anterior side of the head gets lowest i that is, N aegele's obliquity 
takes place at the very beginning of labor . 

.Arrived at this point (the brim), the head must change its course in order 
to double the sacral promontory. The anterior uterine vnh·e now comes 
into preponderant work, directing the head back into the sacral hollow. 
The side of the bead in contact with the promontory still encounters the 
most resistance; the anterior or pubal side moving faster, descends more 
rapidly-that is, Naegele's obliquity is increased. 

to !1:~i;~~~~1!i~:tcb;i~a~~:.~ec~:~:~~, ~~~~ ~~~1~:~~emp~~.~;;~~~~~:::rfi~r~~ 
vulva-vaginal ya]ve-the pelvic floor (see Fig. 114). This directs the head 
forwards. Although the chief resistance is now encountered by the pubal 
side of the head, this side still maintains a lower position as regards the 
planes of the pelvis-that is, Naegele's obliquity is obsel'\'ed throughout the 
whole course of labor: there is asynclitism from beginning to encl. 

'Ve may here fitly dispose of the objections that hcwe been 'Urged against 
~Yaegele's doctrine. The principal objections mny be stated ns follow:s: 

1. The fundamental objection urged by Kiineke, and reiied upon by 
Duncan, Leishman, and other~, is that the three axes of the plane of the 
brim, of the uterus, and of the footu:s, coincide. This, we have seen, is a 
fundamental error. The axes do not coincide. 

2. Subsidiary to the first objection is the assertion of Leishman that 
Xaegele was ignorant of the inclination of the pelvis to the horizon. This 
is in direct oppo~:ition to Xaegele's clernunstrntion. 

3. That the obliquity in question is not ob::;erve<l, Duncan affirming that 
11 Naegele fell i11to error from not making the obserrntion:- relied upon at 
the brim of the pelvis, and then only." This is simply an arbitrary as~ump
tion. Naegele expressly says that he kept his finger on the presenting point 
at an<l from the h<'ginning of labor. 

4 .. That it i:s impossible to find a rnechani~rn to account for it (Duncan ; 
that 1t would an:swer no useful purpose (Lei~hman); that there is ahqiys 
present plenty of room for the head to pass directly (IGiueke L These nh
jectious resolve t~1emselves into the same thing. 'Ve have seen nmply 
adequate me?lrnmsm iu the form of the parturient canal, in the jutting 
pro?1ontory, Ill the narrow conjugate diameter of the brim, iu the expanding 
canty of the pelvis below the promontory, in the shape of the head, and in 
the action of the uterine planes. "re have seen that the head is wide~t in 
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its bipnrietal diameter, and that a clear gain is obtained by substituting the 
11bl i<1ue 5ubparieto-superparietal diameter fGttlabin) . 

. ). Leishman urges agnim;t Xaegele his statement that u the higher the 
hencl is, the more obl ique is its direction, for which reason the ear can gener
ully be felt behind the pubes without difficulty, which could not be the case 
if the head had a. straight direction." \Ve might grant that the obliquity 
is not greater in proportion to the height of the head, still it would not 
follow that the head is not oblique at the brim. 

6. The situation of the caput succedaneum :11' .seen after birth, iurnked by 
X aegele, is objected to because this swelling varies according to the stage of 
labor, so that what is produced at the encl of labor may be mistaken as the 
product of causes acting at the commencement. There is some for<:e in thit:i 
argument; bnt still it is not contended that the caput succedaneum, ns 
usually observed, is inconsistent with Naegele's theory; and having ourselve5 
made careful observations acl hoc, both in propitious and in difficult labors, 
etlected mainly by the forceps, we can affirm that the head seized near or on 
the brim has been brought through the peh'is, preserving the caput succeda
neum as it originally formed O\'er the right tuber and po:sterior angle of the 
purietal, no complicating change subsequently occurring. 

It might be supposed that this question might be settled by the simple 
proce!:i:; of observation of a labor in progress. But whether it be unde1· the 
influence of preconceived theory 1 01· of the inherent difficulty of' accurate 
determination of the relative positions of the parts, observers have come to 
conflicting conclusions. \Ve, therefore, do not rest the case upon our own 
clinical experience, conducted thrnugh many years under exceptional ad
vantages, and, we hope, with adequate skill and candor. :Xo one can hope 
to excel Xaegele himself as au observer. \Ve, therefore, appeal to the study 
of 'the mechanical factors for the solution of this fundamental prohlem in 
labor. 

\\re may now sum up the case. 
1. Xaegele's obliquity is a real, and probably nearly constant, phenome

non in natural labor. 
2. It is a necessary result of the combined acliou and relalions of the 

fftctors working in the mechanism of labor, namely, the Jumbo-sacral curve; 
the adaptation of uterus and fwtus to this curve through the backward pres
sure of the abdomin::t! wnlls; the consequent throwing back of the fund us, 
and therefore of the axis of the uterus behind the axis of the brim of the 
peh·is; the jutting of the promontory forwards contracting the conjugate 
diameter below that uf the l>iparieta.l diameter of the fcetal head; the con
sequent fac ility gained for the head to enter the brim by the substitution of 
n lesser or oblique diameter; the expansion of the peh-i!) below the promon
tory to a near!) circulnl' form, compelling the head in obt>dience to the law 
of accommodation to ndapt itself to the spnce under the promontory guided 
by the anterior uterine plnue. 

:->. As E. Higby expre:-ses it: "the head enters, pn:-ses through, and emerges 
from th€' peh·is obliquely; and this ia the ca:-e not only ns to its transve.r~e 
diameter, but also as to the axis of its hrim, the side of the head being 
alwnys lowe::;t or deepe:-:t in the peh·is. This :shows the beautiful rnechnni~m 
of the proce~.'l, for, on account of it:'i oblique po~itinn, there is no nrnmPnt 
during the whole lnhor at which the greatt>st breadth (~till less length of 
the head is occupying any of the peh·ic diameter~.'' 

Xnegele examines tho ca~es of' other presentations of the head anrl of the 
brt!e<·h, and !Shows that nil are subject to the 8ame la.w. 

th;';~·~.~~:~c 1 ,~~~1t~~~~ 1;o ~~~:~~11:;1~~~~lc:ir~:~Yi111(;1~ ;~r"~~,:~;;~.i 1;1t~;~~,,',\ l~:~1:G :~:1
1i:1 :,:;f 
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Presentation of Cephalic Extremity. 

The Head.-There are/ottr principal po.<~ilions of the head presentation. 
Of these, two are occipito-autcrior and two occipito-posterior. 
1. The riqht orclpito-u11lerior, usually called the first position, as being the 

moot frequellt . The forehead is directed to the right sacro-il iac joint, or at 
any rate t~1 n point behind the right end of tbe transverse diameter. The 
symbol is R. 0. A. P. 

2. The ltjl occipilo-anlerio1·, or second position. The forehead is directed 
to the left sacra-iliac joint, or at any rate to a point behind the left end of 
the transverse diameter. Its symbol is L. 0. A. P. 

3. Right occipito-poslerior position, or third position. The posterior fonta
nelle is directe<l to the right sacra-iliac joint. Its symbol is R. 0. P. P. 

4. Left occipito-po.sterior position, or fourth. The posterior fontanelle is 
directed to the left sacro-iliac joint. Sj•mbol, L. 0. P. P. 

5 and 6. The Head may Pre<1rnt in the Tran.~t·erse Diomeler.-The occiput 
may be directed to the right or to the left. Thus we have a right and a 
left occipito-lateral po:;ition. Practically these positions rarely last beyond 
the first ~tage of labor. \Vhen the head descends into the pelvic cavity1 the 
occiput almost invariably turns forwards or backwards. 

The simplest formula for enumerating the head positions is to carry the 
occiput round the circumference of the brim from right to left, beginning 
with the left occipito·anterior position. This then, occiput to left foramen 
ovale, being by for the most frequent, may be taken as the type, and is ~o. 
1. Taking the occiput over the right, we get No. 2. Thus we have the two 
occipito-anterior positions. 

Continuing the circuit, the occiput is carried to the right sacro-iliacjoiut; 
this is, No. 3. ~till continuing the circuit, we carry the occiput to the left 
sacro·iliac joint; this is Xo. -1. Thus we have the two occipito-posterior 
positious. 

This order <liffers from those sometimes a<lopted . But we describe it as 
the most ::simple aa<l the easiest to remember: 1 and 2 are occipito-anlerior i 
3 and 4 are occipito-posterior. This order is further in accordance with 
natural affinity. Thus the thir<l position tends to resolve itself into its 
nearest anterior pm;ition, that is the second; and the fourth in like manner 
tends to resolve itself into its nearest anterior position, the first. In either 
case, the oceiput tends to come forward, that is, the occipito-posterior po!;i
tions tend to be converted into occipito-auterior positions. The fir.::it and 
fourth positions belong to the left side of the pelvis. The second and third 
po:Sitions belong to the right side of the pelvis. 

The Face. 

The presenting face is recognized by the feel of the nose, lips, jaws, chi n. 
Il is generally high up at the beginning of labor, not so easy to reach as 
the vertex. 

There are two mento-posterior positions and two mento-nnterior corre
~pon<ling to the positions of the vertex. 
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The face presentations may be tabulated as follows: 
1. The chin is directed to the right sacro-iliac joint= symbol, R. )LP. P. 
2. The chin is directed to the left sacro-iliac joint= symbol, L. M. P. P. 
3. The chin is directed to the right cotyloid cavity= symbol, R. M.A. P. 
4. The chin is directed to the left cotyloid cavity= symbol, L. M.A. P. 
If we examine the relations between the vertex and the face presenta-

tions, we observe that, holding the skull in the first vertex position, over 
the brim of the pelvis, lightly poised between finger and thumb on either 
parietal protuberance, aud then letting the face drop, the skull rotates on 
its transverse axis, we get the flrst face, or R. M. P. P. 

If again, holding the skull in like manner jn the second 01· left occipito
anterior position, we let the face drop, we get the second face or L. M. P. P. 

Again, holding the skull in the third, or R. 0. P. P., and letting the face 
drop, we get the third face, or R. M.A. P. 

Aud, holding tbe skull in the fourth, or L. 0. P. P., and letting the face 
drop, we get the f:iui·th, or R. M.A. P. 

Tabulated, the relations are seen as follows: 

J<1\CC 

I. H. 0. A. P. gives rise t(I 1. R. :\I. P. P 
2. L. 0. A. P. gives ri~e lo 2. L. 'M. P. P. 

!: £: g ~-- ~: ~~~::: ~::: ~~ !: £: ~t· !: ~: 
Nor is this an arbitrary construction. The conversion of a vertex pre

sentation into a face is what really occurs. Originally postulating a well
formed fretus, the presentntiou is very rarely indeed facial. Face presenta
tion is produced by the comparative arrest of the occiput against the lower 
segment of the uterus and the brim of the pelvis. The broader expanse of 
the occiput presents greater resistance; the driving force continuing is pro
pagated along the fOOtal spine, and the Jess resisting arm of the head-lever, 
the face, descencls, the skull rotating on its transverse axis. 

This happens when there is such obliquity of the uterus that the slrn11 
cannot present fairly in the ctntre of the pelvic brim. It may also happen 
where an inclined plane is formed on one side of the lower segment of the 
uterus by the placenta being attached to it. This wi!l throw the skull 
obliquely over the brim. 

Presentations of the Pelvic Extremity. The Breech. 

Theoretically we may trace four positions of the breech, as we have done 
of the skull and fo.ce. \Ve may even evolve the four breech positions out 
of the four typical head positions by a method similar to that by which we 
have evolved the four face positions. The law of adaptation of the con
tained and containing parts rules the mechanism of breech-first labors as it 
does that of head-first labors. 

Breech presentation is evolved out of head presentation in the following 
manner: 8L1ppose the presentation be, primarily, tbe flrst vertex. The 
head, instead of entering the pelvis, slides off to the left ilium. The breech 
-the other end-of the frotal ovoid or lever descends in the opposite direc
tion. Th~ child continuing to rotate ou its transverse axis, the head and 
breech at last change places, the head occupying the fondus of the uterus, 
the breech the inferior segment of the uterus, and presenting over the 
pelvic brim. Thia revolution is favored by the frequent inclination of the 
uterus to the right. 
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It will be remembered that in the case of the breech, the rcpre:seutative 
of the lonaest diameter of the head is the trans\'erse1 or bitrochnuteric 
diameter. i:>This diameter then takes up its position in an oblique diameter 
of the mother's pelvis. Following out the revolution described, the breech 
will come into the opposite oblique diameter to that which hatl been occu
pied by the skull-that is, it will be in the left oblique diameter, the ahclo
men looking forwards. Each head position has its anA.logous _breech position. 
Thus the l:iCconcl head is converted into the right sacro-cotylo1d of the breech 
abdomino-anterior; the third head position has its analogue in. ~he left 
sacro-cotyloid of the breech dorso-anterior, and the fourth head pos1tton has 
its analogue in the right sacro-cotyloid breech dorso-anterior. 

These evolutions have actually been observed in the living subject1 and 
the_v can be pro<luced by manipulation. 

\Ve thus find lhat there are two abdomino-anterior positions of the breech, 
and two dorso-anterior. The first two are f"volve<l from the Lwo occipito
anterior positions; the two latter from the occipito-posterior po!:iitious; so 
that there is a chan!!e of front of the fretus. 

In practice it is enough to distinguish two breech-position~. namely, rlorso
anterinr and abdomino-anterior positions, without further differentiation. 

The normtd attitude of the fretus, in which the thighs are flexed upon the 
belly, and the legs flexed upon the thighs, is commonly present in breech 
pref-lentation. 

Knee presentation il:i simply a \'ariety of the breech. The positions are 
tllf~ same. They are produced hy dropping the knees. By a further drop
ping of the legs1 we get corresponding footling positions. The relations of 
the breech and trunk to the pelvis remain the sam('. 

Another vnriety is that in which the thighs are flexed upon the belly and 
the legs extended, so that the foet rest upon the shoulders. 
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The Trunk. Arm. or Shoulder Pre<ienfotions. 

H we follow the !:mme proce::s as that de:scribed for the production of 
breech pre:-;entations and positions in the case of the trunk, we shall find 
that the fir::it It 0. A. P. is converted into the left shoulder abdomiuo·auterior 
positiun, the L. 0. A. P. becomes the right shoulder abdomino·anterior position, 
the IL 0. P. P. become::; the left shoulder dorso·anterior position, and the 
L. 0. P. P. become::; the right shoulder dorso·anterior position. Thus we find 
two dor:so-auterior and two abdomino-anterior positions of the bodr, the 
i;houlder being usually the presenting part. The dor.:ium being forwaid, the 
hen<l may lie in the right or in the left ilia;:: fossa; and so, when the abdomen 
is forward, the head may be to the right or to the left. In practice it is 
important to distinguish the:se four positions. The scientific performance of 
version depends upon making this distinction. 

TAllLt~ OF P1tbE.S'l'ATIO.Sb A.SD l'o:-;1T10.s~, Suowuq; TUJ;:IR EVOLUTIO~s A.SD 

.i\J UTUAL Ht:LATlO~s. 

111.1•1"1 
knll 

H.O.A.P. 
L.U .. \.. P. 
JtO.J>.P. 
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J'.11:1: 

H.31.P.P. 
J,_)l.P.P. 
}{.)1..A.P. 
l ... )L.A.P. 

Hrct<~;~11 i• t•.,,t11:mit~liut• .. 

L.A. A. P. 1h breech 
KA .. \..P 
L.0.A.P. 
HD.A. P 

~houl<l•r. 

L.D.A.P. 
H.D.A.P. 
H.A.A P. 
L.A.A P. 

This table exhibits the correlative positions of' the different pre::::;entations, 
or the evolution of the face-, breech-, and shouhler·positions from the head
positions. It will be seen that the relations of the breech and bhoulder to 
the head are tbe same. The abdomen in each case is substituted for the 
occiput.1 

Complicated presentations are: 
1. Presentatiom1 nr prolapsus of the umbilical cord. 
2. Presentations of the placenta. • 
3. Presentations of' uterine tumor or polypus. 

1Jiag11osi3 of the A llitude qf the Fa:tus, and of the Preseitlalions and Positions. 

\Vhen the uterine wull:s are gently prf'.::;sed by the Uat haud!5, we soon per· 
ceive that the uterine globe olifrs different re::.:istance in several points. 
\\"'here\·er the liquor amnii i:; accuruulated, the uterine wall yi Ids softly, the 
finger:; feeling litde reoistnnce. The same is nearly the case at the seat of 
the placenta. \Vhcu, 011 the contrary, the hand meets a solid part, this, in 
normal gei:;tatiou, ccrtninly indicates a tretal region. From the fifth mouth, 
in the great majority of cases, not only do we recognize that a fretal part is 
under tou(lh, but with a little practice we distinguish the se\·eral parts. 

The frctus i~ always rolled up on its anterior aspect. The head is known 
by its forming a mass nearly spherical, regular, large, an<l very re::;isting. 
These character3 are marked. The breech presents a voluminous rounded 
mass which might impose for the head, but it is never so !)pherical or hard. 
Moreoyer, at the side of the breech we nearly always feel the pelvic limbs, 
or one of them. \Vhen in doubt, a comparative exam ination of the two 
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ends of the f<etal ornid will clear up the clifliculty. And cephalic ballotte
roent gives an additional means of distinguishing head from breech i this 
man<.euvre will be described further ou. Between the hen<l and breech we 
find the back. This is sometimes applied directly against the uterine \\all, 
sometimes separated from it by n. thin stratum of water which is easily dis· 
placed by the hand. It presents a large surface, less hard than the bead, 
nearly flat from side to side, convex in its length. Io easy cases the ab
dominal walls are very thin, and the vertebral column can be traced by 
almost counting its spinous processes. 'Vhen the characters presented by 
the back are obscure, we carry the hand over to the oppoi:;ite side Clf the 
abdomen, where we ought to find a layer of liquor amnii, aud in the ruidst 
of it we shall make out the prominences formed by the thoracic aud pelvic 

OtAO!"OSI~ OJ' BRtF.CJJ PRt~t!"TJ.TlO!". (.\Oer PlNARO.) 

members; and thus we acquire the conYiction that it is the back which we 
have felt on the oth~r side. Sometim~s the back is directed obl iquely back· 
wards a!1d ~o the right, or backwards and to the left i then we can only 
explore 1t~ side and the tho~ax, which obscures a little the diagnosis. When 
the back 1s. turned almo:it directly backwards, it escapes palpation, but then 
the thoracic and pelvic limbs are felt in front and we know the back is 
?eh_ind. _These. l.imbs correspond to the anteri ~r surface of the child, and 
1~~1cate its pos1t1ou; they are easily recognized by their smallness and mo· 
btlity. 

DIAGNOSIS OF TrIP. PR88EN'rATrDN OF THE VmnEx.-The hands are 
ap~lied ~u either s ide of the hypogastrium, the finger-tips directed to the 
grorns. r~1en we depress the abdominal and uterine walls, pressing more 
strongly with the finger·ends than with the palms, and most frequently the 
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head will be made out by its distinctive character. It is seized between the 
two hnn<i~. In primiparre it will be remembered that the head often dips 
entirely in the pelvic cavity, and that it thus evades superficial exploration 
of the hypugastric region. In these cases, we must press the finger-ends 
abo,·e the horizontal branches of the pubes, push back deeply the abdominal 
walls into the true pelvis, proceeding from aboi•e dowmmrds and from be.(ore 
lwckwrirds, and we soon feel a re:::;isting body, the f~tal head filling the cavity. 
This done, we check the result by examining above for the breech, and the 
sides for the back. 

D1AG~o~rs OF PnESENTA'rro~~ OF THE FACF..-,Vhen we have discovered 
a head-pre:sentation, how can we tell if it be flexed or extended, whether, in 
short, it be a vertex or a face presentation? 'Vhen the vertex presents, 
one feels a slight depression between the back and the head at the nu cha i 
when, on the contrary, the face presents, the occiput is thrown back upon 
the back, so that between these two parts there exists a considerable depres
sion, easily appreciable to touch, and forming a large sinus quite character
istic. When th e face presents, the cephalic tumor, sayis Pinard, seems to 
occupy only one side, or rather one-half of the pelvis; very accet-.sible on the 
side where the occiput is, it seems wanting on the other side. 

DrnGNOsrs OF TUE PRE.".>ENTATIO:\S OF TITE BnEECrr.-In these presenta
tions the pelvic cavity is almost always empty, and the fcctal part which is 

Fm. 1!3!3. 
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lowest occupies the false pelvis, rebting ou the brim. Often it is inclined 
towards one of the iliac foss:c, which it fills. This f'ootal part is bulky, but 
less sphericnl, Je::s regular tlurn the head. The head also gives out the bal
lnttement more frel:'lv. Hometimes the head is so highly placed, that it is 
hidden under the xii)hoicl cartilage. The dor~al and abdominal a:;pects of 
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the fretus present the character::; already described. But, again, we mu~t 
not neglect companuh·e obsen·atiun::i of other parts. 

Drnc;:\0:--1"> 01" T11E TRUXK.-ln this presentation the flanks are occupied, 
one by the head, the other by the breech, and by pulpation we recognize 
these jrnrts by the characters described. The hack is easily made out "·hen 
directed forward; it cannot be felt when directed backward, but then the 
limbs are folt. The outline of the uterus also i~ altered i its long axis is 
directed horizontally or obliquely, instead of perpendicularly to the peh-ic 
brim. 

D1.wxo~I"> OF 'l'UE Po:-;1T10~s BY PALl'ATIU:-;.1-In making out the pre
sentations we can hardly fail to make out the positions. The back and the 
\·ertebral column of COlmse declare the direction taken by the occiput and 
the sacrum. In presentations of the face, it will be rnniembered that the 
chin looks to the right when the back is tu rned tn the left 8ide. and t•ice 'l'i'l'St; . 

The 1lfechmzi1mi of Labor in Head-first Presentations. 

We luwc seen in preceding sections that labor-if by this term is rueaut 
the pa -age of' the child towards deli\•ery-properly begins before the pre· 
senting part emers the peh•ic brim. There is a suprapelvic stage. This 
has been sufficiently de~cribed in the section on Nnegele's obliquity. It is 
enough to recall the fact that the presentation and position are greatly 
determined in this suprapelvic stage by the lumbo·sacrnl cun·e and the 
posterior incline of the uterus. 

Bearing this in miucl, we may now take up the description of the mechanism 
of active labor at the point where it is usually begun, namely, on the brim 
of the pelvis. 

Head-first labor is typical of labor generally. 
A. Ix TllE FIJIB'r Po:.;ITJO~· .-The occiput is directed to the left forameu 

ovale or cutyloid cavity-that is, in Solayres's obliquity; the head iu its 
long diameter lies in an oblique diameter of the pelvis. 

Six stages may be noted in the process ending in the extrusion of the 
child's body. 

1. On the brim, or just dipping into the brim, the head is slightly flexed, 
chin upon chest-that is, in Hroderer's obliquity-head flexed upon its own 
body. This flexion or obliquity in normal conditions is at first very slight. 
At the same moment, the head is observed slightly inclined upon it.self 
sideways-that i.\;, in Naegele's obliquity-the child's ear which is in relation 
to the sacral promontory being nearer to its corresponding shoulder lhan is 
the case on the opposite or pubic side. 

2. Engagement of the hea<l in the pelvis and descent in the cavity. 
3. Hutation of the head on its vertical axis during ils progress. 
-! . Emergence of the head from the outlet, its disengagement and extension . 
5. Rotatio.n of the shouklers in the pelvis in·inging restitutiou of' the head. 
6. Expuls10n of the trunk. 
"'e will now follow these movements: First Blage. 'Vheu labor begins 

the attitude of the fi:etus is as depicted (Fig. 134 ). 
The occiput is directed to the left ilium or fornrnen ovale. The long axis 

of the child generally coincides with the axis of the uterine cavity. Driving· 
force applied from the f'unclus of the uterus upon the breech is propagated 
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along Lhe c:hilcl's spine and trunk to the neck and head. The head already 
somewhat flexed upon the chin, and the anterior part of the lower segmellt 
of the uteru,.; offering less resistance than the posterior, the frontal or lonO'er 
arm of the hea<l-lever either remains stationary or rises relatively, whilst 
the occipital or ~hort arm is thrust clown into the pelvic brim. ·Thus we 
have tlw firiil stage, Hexion. This is the beginning of the second stage, or 
engagement of hea(l in pelvis. Two forces concur in directing the head in 
its Jesceut. One is the inclined plane formed by the anterior wall of the 
lower segwent of the uterus which direct; the head backwards towards the 
pelvic floor, the other is the expanding ctwity of the ~acrum under the pro· 
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montory offering least re::.istance. Hence the head descends nearly to the 
pelvic floor with Naegele's obliquity rather increasing as the head re\'olves 
a little on its long axii! to Had accommodation where there is most space. 
At tbis stage the examining finger, passed centrally in the axi:; of the pelvis, 
impinges upon the right parietal protuberance, generally, in primipar;;e 
nlmo:-;t constantly, capped by the lower segment-Bandl's segment-of the 
uteru~. To reach the os uteri and to touch the head directly, the finger 
mu~t pnss further back or higher up nearer to the promontory. 

Flexion and engagement of the head in the pelvis sometimes take place 
bimultnueously; and in the case of primipar~ commonly before active labor 
~ets in. 

Thitd Sfogr .. Hot•emenf of Rofolion.-During the <lescent of the head into 
the pelvis, the finger applied to the presenting part, takes note of a curious 
i:screw-like or spiral movement. Under the down-driving pressure, the 
occiput Reems to come down a little forward; when the uterus relaxes, a 
tnOYewent of restitution, or of rising and turning a little backwards, occurs. 
This is repented until at Inst the presenting part gets under the pubic arch . 
Xnegele contended that the part which first emerges under the pubic arch is 

'l~ 
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not strictly the occiput. It certainly is not th~ central part of the oc.dput, 
but the upper and posterior angle of the p:metal bone, and. the nd:1nce.11t 
part of the occipital-that i::;, the head-doe::i not emerge strictly with its 
loner axis coincident with the external conjugate, but obliquely. It pre
ser~l's, in short, a certain measure of the original obliquity-RolayrCs's ob
liquity-with which it presented at the brim (sec Fig. 11:3). . . 

At what moment does the rotation-movement IHke place"! "re think this 
is not cou::;tnnt. In primipar::c the head may, as we have seen 1 get to the 
pelvic floor almost before active lahnr begins. In this case there is little or 
no rotation until the labor Rets iu. Loder the drh·ing-force the head is then 
compelled to adnpt it:ielf to the form of the parturient canal, especially of 
the peh·is, aud so the occiput comes fonrnrd . Up to this time the head may 
ha,·e undergone little or uo moulding; the liquor arnnii being still present, 
protects it. But the membranes bursting, the driving-force becomes more 
efficient, and a:i the head is compelled to adrnnce, it bores its way, finding 
the route which ttffords the most room, adapting it!:elf partly by moulding, 
and partly guided by the shape of the pelvic canal. The transverse diam
eter of the outlet and of near the outlet narrows, whibt tl1e oblique and 
conjugate diameters expand, and thus the head-ovoid turns its longer dinm
eters in these longer pelvic diameters-that is, t he occiput comes forwards, 
whilst the fiirehead and face turn more to the sacral hollow. Tyler-;:::.lllith, 
as we ha\·e seen, insisted that the sciatic spine was a main factor in directing 
the occiput forward . Tarnier explains that the rotation is determined by 
the unequal length of the two arms of the head-lever. 

Fourth ~lage. Ertension, Deflection, or Di,qe11gageme11t.-It is during this 
monment that the greatest amount of elongation by moulding takes place. 
The liquor amnii has commonly been discharged, and the plastic head 
having to traverse a tight musculo-teudinous ring, is expo!'ecl to the greatest 
amount of prei.:sure. As the head eugages in the outlet, the trunk engages 
in the pelvic cadty. The chin is still pressed upon the chest when the pre· 
seating part gets under the pubic arch, even until the bregma appears at the 
posterior commissure of the vuh·a . A .. t this moment the perineum, acting 
like an elastic belt, on the one hand pushes the head up towards the pubes, 
and 011 the other slips quickly o\·er the foce, which it leaves bare, whilst it 
runs back towards the coccyx. The occiput now being fixed under the 
pubic arch, on-driving force causes the antl'rior arm of the head.lever to de· 
scend-that is, to revoke round the pubic arch, causing the occiput to rise. 
This is exteusioo, and marks the liberation of the head. It is a movement 
of rotation of the head on its transverse axis (see Fig. ] 1-l). 

At the outlet the three obliquities of the head are still observed. Thus, 
the part that emerges first under the pubic arch is not the middle of the 
occiput, but the poi;terior angle of the right parietal bone; the median point 
of the occiput lies to the left of the \·ulrn, not centrally i and there is still 
some degree of flrxion of chin upon chest. 

Fi.JUt slctge. RfAiltition or rotation of the expelled part on its long axis 
next takes place, in accordance with a similar rotation of the body still in 
the genital ('anal. The body, driven on by the uterine contractions, en· 
counters diftfrent deg:rees of re~istance on its anterior and posterior surface, 
and in consequence it rotaleS as it moves ou. But this rotation of the body 
is not complete, for, as ~chatz explains, the part of the hody highest in the 
uterus keeps, in relation to the part which is lowest, about ao~ behind. 
There results a. torsion of the fruit·cylinder or whole length of the body, in 
which even the body of the uterus shares. 

After the birth of the head, the shoulders adjusting themselves to the 
long diameter of the outlet, just as the head had done, the effect is to turn 
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the head, now liberated, round in the opposite direction-that is, the child's 
back being directed to the mother's left side, the face will look to the inside 
of the mother's right thigh. 

The delivery of' the shoulder is then effected under the continuing 
driving-force; and since the trunk is flexed in correspondence with the axis 
of the pelvis, the force will tell more upon the hinder part, increasing its 
coll\·exity backwards, nod, therefore, forcing the hinder 5houlder down
wards; the anterior shoulder, the right, gets under the pubic arch, and is 
reh\ti,•ely fixed, just as the occiput was; the hinder shoulder moving on 
along the perineum is treated iu the same manner as the face had been, and 
is gmdually turned out of' the vulva, sometimes first, but generally following 
the anterior or pubic shoulder. The che::;t then follows with its transverse 
dhuueter nearly corresponding to the conjugate of the pelvic outlet. 

F10. 13.·, 
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G. The birth of the breech follow.:i under a new rotation of the long axis of 
the bod v, which brings the tntosver.:ie axis of the breech into the left oblique 
1linmt?te·r of the pelvis. There is rarely any difficulty in the transit of the 
breech. The pruisnges have been fully distended by head noel trunk. The 
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breech is commonly aided in the delivery by the ob.~tetrist, who draws lightly 
upon the shoulders anti trunk. 

B. THE RlGJIT OcCIPlTO-A~'TEIUOH Posn10N.-The description of the 
left occipito-anterior position applies to this, it heing simply necessary to 

reverse the terms right for left. It ill\·olves no material difli:!rence in the 

course of the labor. 
Moulding of head in heacljir.~t laborB; occipilo-anlerior. The changes 

effected in these positions are as follows: 
The following diameters are shortened: the T. T., the i-;. B., and the F. )[. 

In consequence the suboccipito-bregmatic circumference is reduced . 
The followiug diameters are lengthened : 0. F. and 0. l\I.; and in conse

quence the occipito-fronta1 circumference is increased. The bimastoid 

diameter is constant. Generally, then, the transverse diameters are shortened, 

and the 1ongitudinal diameters are lengthened. 
Fig. 129, showing these changes in a marked form, should be compared 

with Fig. 128, of the ideal head. F. ~[.is increased to 5.25'', the O.M. to 

6.50". We have seen it extended to 7.0". This is an extreme case; but an 

elongation to 5.30'1 or 6.0'' of the O. l\L is by no means rare. These measure

ments come near to those commonly given as the normal. 
The head undergoes a great part of its occipital elongation during the last 

stage-that is, when it is emerging under the pubic arch, and has to be 

moulded between this part and the vulva and perineum and coccyx. 

The occiput emerges first; the presenting part, as it parts the vulva, is 

near the posterior fontanelle. The effect of this is that the skull is gripped 

in suboccipital-bregmatic diameter-that is, in the circumference of this 

diameter. At this part the skull exhibits marked plasticity, so that the on

driving force causes the occiput to point more, and the occipito-frontal and 

occipito-mental are increased. 
It is curious to observe how, under elongation, the angle of intersection of 

the 0. F. and O. l\I. varies. The angle seems to be a measure of the elonc:ra

tion. Thus, looking at Fig. 128 of normal head, the 0. F. and 0. M. form 
0

an 
angle of about 45° ; whilst, looking at Fig. 129, we see the two lines ap

proaching coincidence forming an angle of 30° or less. 

ADAPTATIO~l'i o~- PEt\•J:-; A!\D Fn;T.\.L SKULL A:XD Tl!Ern OB:-.TETRIC HELATIO~S. 

Adapilttio11s (Jj skull mod{fied bymoufdi119 to s11cassice 1ila11es of pell'iS. Scale: inches. 

PEL YI~. 
Bl"im. 

Cin·ify. 
Conj. 4 i.-._5,00, 
Trunsv.4 7."i, 
Obliq. 4 7.)-.).25, 

Outlet. 
Conj. .i 2.-)-5.2.;, 
'l'rtlllS\',4:.!.'j1 
Obliq. 4.~5-4.::,0, 

SKL'LL. 

bi1•aril'tal 1 3.7~-4.00 

{g.·1r :·~t~:~~ 

P. p 
0. F 
$. B 

3.7.-..... 'l.50 
4 . .-)0-4.7·) 
3.7J..4.00 

rO.F. 4.7.-..... J.25 
1_t\. B. 3.7.> 

P.P 3.:,o 

~~~~~~~.} 3.2,)...3.~0 

This table is no doubt open to criticism. There is no possibility of' stat ing 

fix~ or constant ter!ns. Pelves nnd bends differ in proportion, in plasticity, 

and Ill other properties i but1 allowing for variations, and something also for 
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theoretical aesumption, this table conYeys much usefi.Jl information and 
suggei::tion. Jn appreciating it the following points will be borne in mind. 
The correspondence of frctnl and pelvic diameters is approximate only. 
The Ionµ diameter::. of the head are rarely opposed to the diameters of the 
pelYi:-. The head tra,·erses somewhat axially-that is1 the long axis of the 
htad·ornid inclinC'S to coincidence with the axis of the pelvic canal. To a 
le8s marked degree, but still appreciRbly, the extreme transver:5e diameters 
of the head also avoid direct apposition to the pelvic diameters. The head 
enters, and traverses somewhat canted or slewed . 1.Jnder the helicine pro
gression of the head the relations undergo partial changes. 

C. Occ1rrro·rO!::iTERIOR PosITro"Xs.-There is equally elongation of the 
occiput; but there is greater depression or flattening of the region round the 
anterior fontanel le. 

The course of labor with occipilo-posleYior position presents features distinct 
from that of labor with the occiput anterior. 

There are two occipito·posterior positions: R 3, numbered consecutively 
from 1 and 2, the occipito·antel'ior. In this the occiput is directed to the 

FIG. 131J. 

right ~acro·iliac sy11chronc1rosis; the long diameter of the head 1 therefore1 

lie~ in the right oblique diameter of the pelvis, and is the reverse of the first 
position. 

£\.ccorcling to our experience the occipito·posterior positions are more fre
<1uent when the promontory is comparali\•ely flattened . Under this condition 
the occiput tends more readily to turn backwards as it descends. 'Ye hnve 
known this position recur in the entire series of lnbors of the imme woman; 
so that, having occurred in a first labor, it may be expected to recur in sub
sequent labor:::. The genernl effect is that the labor is renclen:d more tedious; 
it more frequently cnlls for aid by forceps. 

A remarkable phenomenon is the stron!! tendency the ocC'ipito·posterior 
po!<iitions manife!'t to be con,·erted into occipito·nnterior positions ns labor 
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advances. In the case of the third position, now under study, this tendency 
is so great that Naegele affirms that it is at an early stnge more frequent tha~ 
is the second position i and that a large proportion of apparent second posi-
tions began as third positio~1s. . . 

This tendency of the occ1put to come forwards 1s OD~ rnstance of the gen
eral law which tends to compel the dorsmu of the child to turn forwards. 
It rules in breech and shoulder presentatiom. It is a result of that law by 
which Robert Barnes explains the production of the ordinary position of the 
fretus in utero before labor-namely, the more easy adaptation of the con-

Fw. 137. 

cave and yielding anterior aspect of the body to the resisting convexity ot 
the spinal column. Thus we see that when this spinal convexity is slight, 
the occiput more easily gli<les backwards. 

It is convenient to premise some general pheuomena common to both 
the occipito-posterior positions. First, as we have seen, both tried to pass into 
the nearest occipito-anterior position. Secondly1 the original occipito-pns· 
terior position may persist to the end of Jabor. 

'Ye need not dwell upon the first case, since being resolved into the ante
rior occipital positions. the history becomes that of the positions into which 
they are resolved. It need only be noted that this conversion takes place, 
in ruany cases, when the vault of the cranium has reached the floor of the 
pelds. The factors which determine this rotation are complex . The 
occiput1 descending, meets the spine of the right ischium and the attached 
ligaments, when instead of passing behind this prominence, it passes in frout 
of it, and, directed by the ischiatic planes, passes downwards and forward~, 
until it occupies the second position. "\Ye believe au important factor is the 
action of the psoas-ilincal muscle of the side in relation to the occiput; this, 
bellying out under the reflex Yoluntary contraction of the expulsive stage, 
will push the broad expan~e of the ocriput forward, aud thrust it within the 
range of the ischiatic plnne~. 



HEAD-FI HST. 519 

:-;ome experiment:< of Dulwis in relation to Lhis phenomenon are especially 
inter~sting. ..:\.woman <lied in child bed; the uterus, of large ~ize, was opene(l 
clown to the cervix, and held in a suitable position o\·er the pelvic hriru; the 
fietus wa:-> then placell in the right occipito-posterior position. The fcetu.s 
thc:n, pu:;;hed from above, readily entered the cavity of the peh·i:s; much 
greater effort was neces~ary to make the head roll over the perineum and 
clear the vuh•a; but, in three successive attempts, when the head had tra.v
er,.cd the internal genital organs, the occiput had turned to the right anterior 
pot!ition, the fo.ce having turned to the left and backward.s-that b, rotation 
had tukcn place as in natur.d labor. Subsequent experiments showecl that 
when the perineum and vulva had lost their firmness, the rotation forward 
did not take place. 

This observation is in entire accordance with what we have de . .;cribed as 
the action of the pelvic floor, or perinea\ rnh·e. This forms an inclined 
plane, guiding the presenting part under the pubic arch. 

When the occiput retains its posterior position, it tends to roll up under 
the promontory, adapting its con,•exity to the sacral hollow. This im·olves 
a degree of rotation ou its transverse axis, so that the forehead descends 
behind the oppo:-ite fi1ramen ovale. This extension of the heacl briugs its 
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long diameter.ii into unf:l\'orable relation with the diameters of the pelvis. 
Tiw extcmion of the head, occiput turning up under the promontory, is 
analogous LO the n:itural extension of the occiput under the pubes. But in 
occipilt>-posterior po:-:;ition, the occiput can hardly escape from the pel,·is. It 
bccona·::; lodged in the hollow of the sacrum and on the floor of the peh·is, 
nnd driving-force ectin_g in greater degree upon the anterior arm of the 
hetul-len~r tends ttJ increase the difficulty. Af'Ler a time, however, the three 
factors of labor under mutual adaptation may effect deli,·er.r, the occipito
po:oiterinr ptJ~ition hl'ing pre~en·ed. The clri,·ing-force crn1tinue=--the soft 
re:-;i1'ling pnrt:o; of the p·1rrurient cannl yieltl; the hend mould... Thus, 
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gradually, the forehead gets under the pubic arch, aad n. little more sp~ce 
is gained for the long diameter of the head; the forehead then bc.commg 
more fix ed serves as a fulcrum to the rod represented by the long cha~11~ter 
of the head; the occiput then feels the preponderant force of the dnnng
power; it descends, distends the pelvic floor and perineum, and at la!'t 
emerges. As soon as the equator of the head, sometimes even earlier, has 
passed the vuh·a, flexion ceases, extension begins, and the u?se, mouth, nn_d 
chin successively appear, the occiput rolls back O\'er the permeum. I_n this 
process the perineum undergoes excessive distention. Thus laceration of 
this structure is more frequent than in occipito-anterior positions. 

D. Trrn ForRTrr Po:-;rno~, we have seen, occupies the same relation to 
the flrst that the third does to the second . It eYinces the like tendency to 
be converted into the first, and by a similar mechanism. 

Tyler-Smith observes that in the first and third positions, the most com
mou, the head occupies the right oblique diameter of the pelds. He sub
mits that the greater frequency of the right ohlique positions is due to the 
occupation of the posterior part of the left oblique diameter by the rectum. 
The bulging of this organ may be enough to deflect the occiput or ~inciput 
to the right. 

'Ve have uotecl the spiral or screw-like rotation of the head. Tyler-Smith 
describes this with his usual felicity. The pelvis, he says, represents a por
tion of a female screw, admitting a male screw ( the fretal head). But the 
male a.nd female screws are not accurately adjusted at Rll points. It is only 
at the points where the posterior part of the parietal bone or of the occiput 
comes in contact with the planes of the ischium and pubes that the thread 
of the male screw bites, as it were, the thread of the female screw. It is 
here that the spiral direction is impressed upon the fcctal cranium. The 
line of this portion of the spiral may be made out by chalking the salient 
point of the fcetal head, and moving it through Lhe pelvis in the direction it 
takes in parturition. 

The two hulves of the pelvis also represent portions of two screws, the 
in clined planes of which are arranged in opposite directions. Thus, if the 
head be placed in the second position, the spiral movement is reversed from 
that which obtains in the first position, and the long diameter of the fcetal 
cranium moves from the transverse, or left oblique, to the antero-posterior 
diameter. In the cnse of labor occurring in the first, the right shoulder 
moves upon the right portion of the spiral or screw, formed by the right 
ischium and pelvic bone, and glides clown it, just us the head does in the 
second position. In the second position, on tl1e contrary, after the deli\·ery 
of the head, the left shoulder rotates upon the planeo of the screw or spiral 
of the left :-ide of the pelvis, and passes out with a movement f:.imilar to that 
which belong-s to the head in the first position . 

Perhaps, continues Tyler-~mith, the screw or spiral mo\·emeLlt ie seen still 
more distinctly in the common terminations of the third and fourth po.::iitions. 
Here, rather more than one-fourth of a circle is completed in the movement 
which brings the occiput from the right or left 5acro-iliac joint to the right 
or left ramus of the pubic arch. · 

Otlur position." of the head are sometimes de~crihe<l. Thus we may lrnYe n. 
right and a 1efL tr;msverse po~itiou, according ns the occiput is su1)po!-ied to 
be directed to the right or left ilium. That these positions occur, there is 
no doubt; ~ut they _a!·e almost invariably transitory, :-:oon merging into one 
or other oblique position. It has beeu said further that the hcnd may pre
sent with its occipito-frontal diameter in the conjugate diameter of the peh·is. 
This position can hardly occur, or he maintained iu a normal pelvis, the head 
being of norm~! size. If the child be premature, \'ery ~mull, or dead, the 
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hea<I may pre~ent in this or in any other way; or it mny occur in the 
kyphotic peh·i~. But ::;uch cases do not fall under the me('hanism of normal 
labor. 

Summory qf J{rchrrni.-:m <!1. L((bor in Herul P1·esentofio11~. 

i11 ~~1t~.\:~:~.''J~~~;~~~~~~<;4. ~~~!~i,'le;~n:~11~~~xei~~e;1~f~n~nff.afi~~aet1:!~i~,f1 ~~~el~~ 
der>l, with restitution nf head; ll. Expulsion of trunk. 

Fir.;;t four ~tagcs apply to head, last two to trunk. 
I. Flr.ri1111, chin flexed upon chest. 
'l.. Durc11t of head in pelvis. 
:t Rolrttion, oc<'iput coming forward as head dhcencls near noor of peld::i. 
4. 1'.'.rtellxion, progf'e.Q.'1ion, and liberation, movement round symphysis .pubis 

in ('nrus's cun·e or axis of pclvi:S . 
. ) . l11terirlr rolntion ~( ~lwuldrrs and l/'1111/i.·, e.rterior rotation of head, re.~ti

lutir111. 
(-i, Lib1 ralio11 of lhe trunl·, progreseioo of ~houldt-rs and trunk in Caru~'s 

CUI'\"€ . 

rn<ler Pajut's law of accommoclalion, presenting part undergoes succes:iive 
clurn91..-" ~( ithape and position, in relation to the peh·ic canal. 

Dilatation of ccn•ix uteri . 11 Canalization" of parturient passages. 
Stretching of floor of pelvis. Dilatation of vulva. 
During 2d, 3d, and 4th stages, head undergoes moulding in adaptation to 

pel\'iC aud utero-vaginal camlls. 
There is :l definite position of head for each plane of the pelvis. The 

head follows a screw movement. 

1lfecltm1ism of Face P1·esenfotions. 

Fnce presentations occupy n doubtful or intermediate place between nor
mal or propitious, nnd abnormal or unpropitious labors. 

A con::;iclerable proportion terminate happily for mother and child under 
spontaneous lnbor. But the labor is commonly tedious, protracted, and not 
seldom cal ls for artificial aid, and brings the ch ild and mother into danger. 

Let us take iu the fir:st place the two mento-po:;terior position~. Of these 
we will fir::-t trace the mechanism obsen·ed in the right menlo·posterior position, 
which is the nnturnl outcome of the first or right occipito-anterior position. 

How P1umuc1m.-The theories put forward are various and connicting. 
Hecker submitted that it. was due to extreme preCxi!!ting elongation of the 
head, the dolico·cephalic head. This theory, we believe, rests upon defective 
oh~enntinn nod erroneous interpretation of fact~. The shape of the head 
inrnked its the cause of the face presentation is in reality the eHfct of the 
labor in this presentation. Hecker supposes that the increased power of the 
occipital arm of the lever throws the face down. From photographs an<l 
outline trn.eings of heads born after face and other varieties of labor, we are 
iu a pn~ition to demonstrate Hecker'~ error. It is true that in face·labors 
the head i~ found clongnted; but it is easy to trace this altered form to the 
eum111·£·s~ion undcrgon(.) during labor. There is no evidence to ohow that it 
exist1' heforc lahor. Fig. 118 shows the common globular shape of the head 
before labor. rig. laG, taken from a photograph of an actual CllH', repre
~ent~ the dolico-cephnlic condition produced during its compression in its 
trnn~it through the pelvis. 

Brow presentntiorH:i may be regarded as transitioual between ,·ertex and 
fnee pre~ent1Hio11:s; nncl hy analyzing the mode in whirh brow and face 
pre~entatinu:s ari~e, we shall haYe the be::;t indication:; fur preventinn an<l 
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treatment. Let u::; consider the head as a le\•er of the tliir<l order, the power 
acting about the middle. The fronto·occipital diameter or axis repre~ents 
the lever; the atlauto-occipital articulation is the seat of the power. Hiding 
upon this poiut1 the head moves iu seesaw backwards and forwards. A force 
too little noLicecl in obstetrics is friction. If friction were uniform at all 
points of the circumference of the head, it would be of minor importance, 
from a purely dynamic point of view1 to regard it. But it is rarely so. Fric
tion at one point of the head may be so much greater than elsewhere, that 
the head at the point of greatest resistance is retarded1 whilst at the opposite 
poiut the head will a(h•ance to a greater extent. The head then mu:;t change 
its position in relation to the pelvis. Let us then take the caise where exce~s 
of friction bears upon the occiput when in relation with the left foramen 
O\•ale. This point will be relati\·el~· fixed, wh ilst the opposile point or fore
head1 1·eceh,ing the full impact of the force propagated through the spine to 
the atlanto occipital hinge, will descend-that is, the forehead-will take 
the place of the \'ertex1 and be the presenting part. If this process be con
tinued1 the head rotating baek more and more upon its trans\·erse axis, the 
face succeed.3 to the forehead. 

A condition that singularly favors this excess of occipital frictiu11 1 and 
consequent rotation in extension, is the lateral obliquity of the ttlaus. The 
want of coincidence between the axis of the uterus and child, and of the axis 
of the peh·ic brim1 disturbs the equilibrium of resistance and friction. Thus 
we see that the production of face-presentations is clue to the operntion of the 
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fo:;arne meehaoie11l la~,. as that which produces N aegcle's obliquity of the head. 
In hoth c1t~es there 1~ angular relation of the axis of the uterus and fCl'tus to 
the axis of the pelvic brim, and therefore uneriual resistance, and therefore 
greater descent of that part of the head to wh ich the least resi ~tauce is op· 
P?sed-th?t is, there is produced obliquity of the head, on its occipito·frontal 
diameter m N'aegele's obliquity, on its biparietal diameter in the ca~e of 
face presentation or obliquity. 
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This demonstration is further pro,·ed by it::: applicntion to practice in rec· 
tif)-ing the vicious poeition. If we can transpose the greatest friction or 
re!fr·•tance to the forebead, and still maintain the driving-force, it is clenr that 
the occiput must descend, and ihe normal condition may be restored. In 
practice this is actually done. \\'hen at an early stage of labor we find the 
forehead presenting, we can, by applying the tips of two fingere to the fore· 
ll.6a<l, retard its descent. and the occiput comes down. This effected, the rest 
will probably go on naturally, because the atlanto-occipital joint being some· 
what nearer the occipital than the fronta1 end of the le\·er, the shorter or 
occipital a rm will keep lowest. But if there should still be excess of resist
ance at the occipital end, we ha\·e only to add so much resistance to the 
frontal end as will mainrnin the lower in equilibrium. 

1t is at the same time desirable to restore the due relations between the 
axis of the uterus and the axis of the pelvis. This is best done by plnciug 
the patient ou her back and supporting the uterus in the median line by the 
hands. 

It is also possible by timely adjustment and support of the uterus before 
the a(l\·ent of labor to correct the tendency to malposition of the child dnd 
thus to a\·crt face presentation. 

As in the case of the crauia1 presentation, there are four positions, and 
these may be clescribed as conversions or accidental <lepartures from the re-

Fw. 1 IO. 

~l~:c~~~f r~:~1 rsi~:i !.~~~i~~?~~- t1i:~1~f;· ia~~~~~utt~ev~11:~ ~:~~u~~~i,;~~'.V~~~!~\ ~}1 ;t~~ 
scendiug into the peh·ic cavity, hitcl~es upon t~1~ edge of the .bri~n, or is 
kept up from some other cause, whilst the dr1\'lllg·force coutmumg, the 
hencl rotates on its trall!'\'erse axis, and the forehend and fnce succesfiively 
come lowermost. Thus is formed the first face-position. The ·"econd face· 
po.'titiOrl is formed in a precisely similar Tnauner, the forehead coming .to the 
right fornmen ovnle, and the fronto·mental line of the face lying rn the 
i:.econcl or left oblique diameter of the peh·i~. The third nud foutfh face· 
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po . ..,itions may in like. manner be traced to third and fourth cranial posi_tions. 
In all the cases the torf'head takes the place of, and represents, the occ1put. 

PRonRE!S .... OF FACE PR.ESEXT.\TIOXs.-In the position described the head 

~~~~~c~.i~I ,~~~~1ti~~~c~:~1;~;:uogb~e~~~XCi1~·i~1~~~~t( ~~~~?~;!~~f7}i~~/;~~3 Z~l; 
lv1d to fr<wel. But the child's trunk must follow; and 1t 1s this winch causes 
the difficulty, and which compels a change. The student's attentio~ to tbis 
point is especially invited, because the t?o co~nmon mod~ of teach~ng and 
examination in the mechanism of labor m this country 1s to use simply a 
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pelvis and skull; and thus he is apt to neglect the part which the body plays 
in this case. Reference to Fig. l-t2 will place the difficulty clearly before 
the mind's eye, and show what it is that has to be overcome by nature or by 
art. 

'Ve see, the11 1 that the head, rolled back in extreme extension, is pressed 
down upon the back between the shoulders (see Fig. 142). Thus there is 
opposed to the pelvic diameter not alone the fronto-occipital diameters of the 
child's head 1 but, in addition, the thickness of its chest. The sum of these 
two exceeds the capacity of the pelvis. This is made more evident by the 
triangle trar.ed in the diagram. _\.Bis the fronto-rnental diameter; Ac an<l 
u c, the two other sides of the triangle, represent the relative dimensions of 
the body which has to pass; A thus is the wedge, n c the base of the tri
angle. The wedge cannot proceed, because the base greatly exceeds the 
available space. Ilere, then, is the difficulty. Unless the relations of the 
factors of the problem be changed, the head will become locked, labor 
comes t? a standstill, the fcetus may perish of asphyxia, and the motl~er of 
exhaustion or rupture of the uterus. Let us see how :Nature extricates 
her.self. 

Three followiug events are possible: 
1. The head and trunk may undergo such moulding under long com

pression that the base of the wedge may be so far lessened as to permit of 
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onwnr<l progre:;::ion. But this. event, rare in any case, can hardly happen 
unle the child be very small m proportion to the pelvis, or dead, in which 
latter case it may be crushed down to adaptation. 

2. The wedge formed by head and trunk may be decompose<l-that is, 
the occiput, quitting the relation of extreme extension, may descend, and 
flexion being restored, the head is brought into natural relation to the axis 
of the child's body. This decomposition may be effected in tw·o ways: 

The body and head rotating, the chin comes round to the pubes, and 
there getting under the arch, space is gained behind in which the occiput 
can descend. Flexion proceeds. The wedge is decomposed. This is the 
most frequent natural termination. 

3. The wedge penetrates some distance into the pelvic cavity, the child 

~~1~e~~?~09o!r~a~~r ci~~ 1}~~~!~0rd' t~0t~e ~h0a~f :,!! P~~f~sl~~d~ o~n t1~~ep~1~~~~~~ 
as to be liberated, hut maintainin~ its posterior oosition, puts the perineum 
and pelvic floor enormously on the stretch, until at last the chin rides over 
the fourchette and coccyx, then the wedge gets decomposed by the occiput 
descending, flexion being restored. In the firat case, thnt in which the chin 

.Fw. t.i~. 

come,:) forward, the chin or lower jaw, comparatively fixed under the pubic 
arch, forms the centre of evolution of th~ head; the face, forehead, vault of 
~ranium, and occiput successively emerge in Cnrus's curve, thus we ha,·e a. 
counterpart of the course of' labor in occipito·nnterior positions. In the 
second ca~e, the chiu or lower jaw, escaping over the fourchette, becomes 
comparatively fixell un<ler the coccyx, which now represents the centre of 
crnlution, and the fftce, forehead, vault of cranium, and occiput, following 
the curve DE (Fig. 132); succesively emerge backwards; flexiou being thus 
re.-torecl, nud the wedge decomposed, the difficulty is overcome. 
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'Ve thus
0 

find a thir~I curve to at.Id to Barues's curve-the prou1ontnrial, 
and to Carus's curve-the puhic. This third or perinea\ curve hns lately 
attracted special attention in connection with the study uf axis-traction and 
the u~e of Aveling's and Tarnier·s forceps . 

'Ve may now trace the successive steps of the rotation chin forward;:. 
We must begin by warning the student not to accept his idea from a favor
ite diauram of 8chultze, copied into most recent text-books. \\Te may take 
as the type the first or most. frequent face position-mento-posterior in the 
right oblique diameter of the pelvis. In this case, at the beginning of labor 
extension of the head or descent of the face bin progress. This mny take 
place before the membraues are ruptured. On examination the presenting 
part is more difficult to reach than in ordinary cranial positions; ~he brim 
of the pelvis is not so well fit led; the lower segment of the uterus 1s not so 
expanded i the finger passed through the os uteri, instead of f'e~ling the 
broad1 firm expanse of the cranial vault and a fontane118' feels an irregular 
surface which, under more searching, is resolved into nose, mouth, and chin. 
At this stage the fronto-mental diameter may approach the transverse 
diameter of' the pelvis. 

The root of the nose crosses the os uteri exactly in the same manner as 
the sagittal suture does in the corresponding cranial position. The right 
eye and zygoma is that part of the face which is lowest in the pelvis. This 
is the part touched by the finger in examining. It represents the right 
parietal protuberance of the first cranial position. It is upou this part that 
the analogue of the caput succe<laneum, the swelling, forms. This part is 
the first that presses through the os extern11m. As desceat continues, exten
sioa increases; the chin get:; lower, auJ represents the apex of the wedge; 
as the base of the wedge tries to engage in the pelvic brim, the occiput is 
dri\'en into the back, and, under a process of flattening of the cran ial vault 
aloDg the vertex, the laryngo·bregmatic diameter is lessened ; the chest at 
the s:~me time is lessened in its antero-posterior d iameter; and thus the base 
of the wedge may be so far moulded that it can desceucl some way into the 
cavity. ' Vhen it has descended as far as the mechauical obstacle wil l allow 
-and this i::; sometimes nearly to the floor of the pelvis-the process of 
accommodation by rotat ion sets in. 

The ch in comes forward under the right branch of the pubic arch, the 
face during the whole process preserviug a strictly oblique position both as 
to the tranS\'erse diameter, and the axis of the pel ''is. The forces, static and 
acti,·e, which determine this rotation, are assumed to be the same as those 
which determine the ante1·ior screw rotation of the occiput in cranial posi· 
tions. But we believe that the principal guiding movement is effected nearer 
to or at the brim of the pelvis. The base of the we<lge formed by head and 
chest under the driving· force is turned round 1 and necessarily the face turns 
round with it. If we adopt absolutely the intmpelvic origin of the rotation, 
we ~rnst i~agine either. that the hea<l is twi:;ted on its neck, changing its 
relation to its chest-a circumstance harrl to realize when we remember how 
tightly the parts are jammed-or we must imagine that the movement began 
at the chin or face, the point of the wedge being powerful enough to cause 
the whole wedge to rotate. It seems to us more rea.sonable to conclude that 
the maximum moving- power resides in the larger part of the body-that is, 
in the base <Jf the wedge rather than in its apex. 

The seconll po.iition of lhe face is merely the reverse of the first. It is now 
th~ left sicl& which is turneU forwards, the left eye and zygomatic process 
bemg lowest in the pelvis; the chin is turned to the left side, and advances 
to the left forameu ovnle anrl left branch of the pubic arch. The left. cheek 
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fir-.t euttr"' the n:, externum nnd presents the swelling. The chin prt~:oes 

under the left branch of the pubic arch. 
In the third and faudh positions, or the mento-anterior, it will be noted 

that the chin is already nearer to the pubic arch, and has consequentiy a 
much ::horter di::-hmce to travel in its rotation towards liberation, than is the 
cn:-e with the mento·po!-Oterior pt1l:iitions. In the memo-anterior p{l ... itious the 
chin only trn\·erses about the eighth of' the pelvic circle, whereas the mento
po;;terior chin has to travel about one-fourth of the circle or twice the dis
tance. This is one cause of the greater ense with which labor is accomplished 
in the mento·anterior positions. Another farnrable condition ib that the 
trunk more easily adapts itself against the yielding abdominal wall , so that 
the wedging is less firm. But in truth the mento-antel'ior positions are com
paratively rare. This will be understood when we remember that they are 
the outcome of occipito-posterior positions, themselves comparati,·ely rare. 
We are not for this reason to conclude that the liberation of the head by the 
forward rotation of the chin is a very serious difficulty. It takes place in 
the great majority of instances perfectly well, if let alone. It is a "ase in 
which it may be said that ~ature abhors assistance. 

8m.DrAltY OF }[r.CHA:Sl:o;:\T OF FACE PnE:-;E:sT_\TIO:ss. 

A. Jlenlo·witeriorpo.1itio11s. 
1st stage. 1.:de.nsion of heud, occiput fixed, face descending. 
:?. Engagement OI' de~cent of head into pelvis. 
:3, Rotation of head, chin coming forwards. 
4. DisengagtmPnl or liberotion of head. 
::.. Interior rotation of frnnk. 
f:). Etput.~ion of the tnrnl.·. 

B. Mento-1Jo.-:leriorpuf5ilion,-t, 
1. Eden.<:ion of head. 
:!. /j'11gagemt'l;t or descent of head into pelvis. 

:l. Rofolion of head. { ~: g~:~~ ~~~~'i/~~ f~l1;;~: 1~~l:~kward~. 
-1-. Disenr1agement 01· libe1·cdion of head. 

1. Chin under pubes. 
2. Chin under coct\'X . 

. j . l11luior rotation of trimk. 

U.\X.\~;E~~~t~!·'1~:.~ ';(~~'.\1.;li)HE~E~T.\TIOXf::.-Xow that the suffitiency of 

Xature is recognized, operali\'e interference is much restricted. It is emi
nently n. case for patience. Turning wns atone time much resorted to. This 
operation can hardly be carried out wilh safoty when the labor is aclvanceJ, 
when the presenting parts are jammed iu the pelvic ca\'ity. And if prac
fo:ed early in labor, when the face is at the brim, no opportunity is given for 
Xature to do her work. Here, as in many other cases, premature interfer
ence actually confirms the presumption of ignorance, by shutting out that 
knowledge \\ hich comes from the observation of Xature. By waiting, we 
might see the chin come forward. The questions arise: 1. Can we usefully 
convert n fnce presentation into its original cranial presentation? 2. Failing 
this conversion, can we promote the forward chin-rotation? 3. Is there a 
refliduum of cases in which the chin will neither come forward, nor effect its 

lib:_r~}1~: :~~~f~t~~~fi(~;:e~1~!1t 6';1':~:u:,x;~~;
1ie~~?:C restoring the original 

crnnial presentation by bringing down the ocriput, has been referred to as 

the most seemingly rational proceeding. If we coul<l transpose the grea~est 
re1'istance to the anterior pole of the fretal head, the occiput would, supposing 

the continuance of ade<1uate driving-force, come rlown before the fo.ce. The 
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difficulty would be averted. Such a proceeding coul1l only be carried out ~t 
an early stage-that is before the face-position is completed; aud at tins 
stage, the imperfect dilatation of the lower segment of the uterm; and of the 
cerdx will oppose an almost insurmountable ob.:)tacle. But Dr. John Clarke 
believed that the position could be rectified by manipulation at a later stage. 
Ile waited until the head had descended into the cavity of the pelvis, and 
then exerting steady pressure upwards and backwards upon the presenting 
cheek during each pain, he succeeded in lodging the face in the hollow of 
the sacrum. Thus he said the labor would terminate as in vertex cases. \Ve 
have tried this methodi using as much pressure as we thought justifiable, 
without accomplishing the object. 'Ve may say that considerable force 
would be ueceosary, more than can safoly be employed, to decompose the 
wedge in this way. Baudelocque advised another proceeding. The hand 
wtlS carried through the os uteri, into the space between the brim of the pelvis 
and the forehead of the fOOtus; the membranes were then ruptured, and the 
fingers seizing the rnult and then the occiput of the child, the attempt was 
made to bring down tbe occiput, and thus to substitute a cran ial position. 
The proceeding is violent,-difficult, wheu not impossible, to carry out, likely 
to excite dangerous contractions of the uterus, extremely likely to favor the 
dei:scent of the cord; aud 1 above all, it is superfluous. Similar attempts ha Ye 
been made to bring down the occiput by help of the lever. This is open to 
similar objections. 'Ve conclude then that it is wiser not to attempt the 
restitution to a cranial position. 

2. 'Ve come next to the second question, that of the expediency of helping 
the chin forward in the path indicated by Nature. Some good may be done 
iu this way. A finger may sometimes be passed into the child's mouth, and 
gentle traction made towards the pubic arch during the pains. Very little 
force li fronte thus added to the driving-force may give the desired advance. 

3. The third question is how to deal with the residual case in which Nature 
is unequal to complete her task. This questiou, we ha\'e seen, can hardly 
arise until the labor has made some progress; therefore we assume that we 
luwe to deal with cases in which the face is low in the pelvic cavity, and 
arrest or impaction has occurred. This may arise as in cranial positions 
from the inertia of exhaustion from disproportion. 

~hould the labor be arrested when the chin is in course of rotation f01·
warcls, the forceps may be usefully applied. The mode of doing this will be 
described in the part specially devoted to operations. W e need only say 
here, that the head must be well seized over the hinder part, and traction 
made downwards and forwards. " 'hen there is arrest, the ch in remaining 
posterior, it is sometimes sufficient to put on a little t•is a fronte by forceps, 
in the same way as in the preceding case. As onward movement is im
parted, the chin may come forwards as it does un<ler the natural t•is ci t~rgo. 
But if this be not observed, the chin should be brought o\'er the perineum 
and coccyx, as occurs sometimes under the natural efforts. This we have 
successfully carried out. 

There are still cases in which exhaustion, arrest, perhaps impaction of 
the child1 dictate a severer course. The urgency may compel us to resort 
to craniot<>my. By this proceeding, the difficulty i~ met by reducing the 
bulk of the wedge i and it also becomes easier to decompose the wedge, 
altering the position of the head element. But this, the ultimate resource, 
is rarely necessary. 

At one time it was a general practice to turn in face presentations. To 
accomplish this, the operation must be undertaken before the head has 
descended into the pelvic brim, and at thb stage the presumption is still 
strongly in fa.var of' the sufficiency of irnture-that is, the operntion is 
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~lllcalled f~r . On tb._e other hand., w~en th.e head and chest:wedge have got 

~~i~~t:1o~~e~:e,~~:1:1~i t:~vfg;r~~~:o~:bZed 1!~~~tt:~~~ ~f t:~~~:~iot~~ d~~fi~~ 
The cases that justify turning, then, are exceptional. 

\rheu the head is born the rest of the body behaves as in cranial pre· 
sentations. The right shoulder, being lowest, is driven against the anterior 
surface of the spine of the right ischium, and rotated from right to left, so 
as to place the shoulder nearly in the antero-posterior diameter of the 
outlet of the pelvis. The right shoulder is thus born first, the left sweeps 
o\·er the perineum. The hips follow in like manner. 

Tne aspect of the child born under face presentation attracts special 
attention. The livid swelling over the presenting parts gives it a fdghtful 
app~arance, callsing,. ~er haps, ~ shoe~ ~o the assistants, n.~d suggesting to 
the ignorant the susp101on that it was rn.iured by the obstetr1st. 

A charge of' malpractice might, in igaoraace or malice, be based upoa 
this nntural phenomenon. The swelling has for its centre, commonly, the 
urnJar bone that was lowest, heuce it spreads over the nose aacl eye, the lid 
may be enormously swollen, reminding oae of a black eye from a pugi
listic encounter. The mouth is involved in the swelling, the lips being large 
and livid. This is especially the case when delivery is effected chin poste
riorly. Some idea of this may be acquired from Fig. 1..f.2, taken from an 
actual case. The swelling forming more on one side, by distorting the 
features, makes the general appearance more hideous. 

Fortunately the swelling quickly subsirles. In the course of three or four 
<lays little remains to be seen, beyond a little discoloration from ecchymosis. 
Fomentations with warm water constitute the treatment. 

The deformation of the cranillm bears most upon the vertex. This part 
is depressed against the symphysis puhis; blllging of' the occiput ensues. 
The general appearance is represented in Fig. 142. 

Children born dead from the compression the head has undergone during 
labor, have exhibited marks of cerebral congestion . This was found in 
several cases by Chaussier and by Naegele. The singular and great de
fol'mation of the skull produced in these cases must almost necessarily 
entail some injury to the brain. 

The immediate effect of face labor upon the mother is the greater risk of 
laceration of the perineum, and the g1eater friction involves greater bruis
ing of the partul'ient canal. These traumatic iujuries, added to the exhaus
tion of protracted labor upon the woman, expose her to more risk of' puer
pend complications. Still the ultimate result is hardly more serious than 
that of normal cranial labor. Experience justifies Boer's <lictnm, uttered 
ju 1793, that face presentations, being merely a rarer form of natural 
labor, should be left to the natural efforts) since neither the mothers nor 
the children were exposed to any more danger than in ordinary labor. He 
says, that of 80 cases which he himself observed, three, or at most four 
of the childl'en were born dead. None of the mothers suffered 1 yet all were 
left to Nature. 

This instructive quotation fitly sums up the history of face-labors. 
FOREHEAD PRESE~TATIONs.-These are intermediate between cranial and 

face presentations. ' Ve may suppose the progress towards a face presenta
tion to stop ha]f.way; the rotation of the skull on its transverse diameter 
ceases when the forehead is over the brim. In this position one of three 
things may happen: 1. The position may be nearly preserved. 2. The rota
tion occiput backwards may continue, and a complete face presentation may 
result; or 3. The rotation may be reversed 1 and the cranial position may be 
regained. 

34 
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Under this theory, of forehead presentation being a otage towards face 
presentation, we find four corresponding forehead prei;:entations, the head 
occupying one or other oblique diameter, and being either anterior or pos
terior. 

In our experience forehead presentation is ei:;pecially liable to occur in 
pel\'el:l approaching to the kyphotic type, in which the sacral promontory 
juts Jess than usual. In such cases the forehead may lie close behind the 
symphysis pubis, the position being in the conjugate diameter. 

The cases in which the forehead is anterior-and they are the most 
common-resemble in some respects the occipito-po~terior pogitions of the 
cranium. Similar treatment is indicated. It is sometimes describc<l as" face 
to pubes." The forehead taking a point d'appui against the symphy1:iis, the 
indication is to bring down the occiput. This is done by applying the long 
forceps, one blade over each ear, and then making traction in Uarus's curve, 
at first well backwards, then, as the occiput descends, carrying the handles 
well forwards. 

Presentations of the Pelvic Extremity. 

cil1~~se,~f~;i~~~ 0:x~~1 ~J?~\~~c p:~~u~i~~~1ec~~~f f.~j~s l~~d~~·e tf~t~~n~fi<~f~~~i~f 
natural labor. Labor may be completed by the natural forces with safety 

FIG. 143. 

:-:>nOWJNO IJOR!iO-A.Nl"EIUOll l'o~!Tro~ Ut' llltU!<'H, (.\Iler ll\~1$00111.\ll.) 

to mother and child. The dynamics ru li ng in bead and face presentations 
r ule here. The la. \~ of accommodation is equally evident in its operation. 

FnEQUENCY.-;-Pmard fi~und that in mature bi r ths the proportion of 
breech presentations was 1 m 62. Perhaps 1 in 80 is the rule. 
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CA LSF.S.-In the first place we may note that the attitude of the fcetus as 
regards the disposition of its limbs is commonly the same as when the head 
presents. The difference is that, instead of the bead being lowermost, the 
breech is lowermost. The attitudes are correctly given iu Figs. 143 and 144, 
after Ramsbotham. There is the same general condition of flexion-head 
upon chest, spine cun·ed forwards, arms and hands flexed upon themselves 
and upon the chest, legs flexed upon thighs, thighs flexed upon abdomen. 
The general result is that the child is packed in the least space, and forms 
an ovoid. 

Such is the usual and normal attitude; but most text-books continue to 
reproduce, as the type of breech-attitudes, a diagram which represents the 

Fm. 

ADDOML.SO•.A.STEllIOI( POSITION OF BnE1':CU. (.Hterll.Ulo'BOTH.\J!,} 

legs in extension, so that the toes touch the shoulders. This attitude is ex~ 
ceptional, and gives rise, as we shall see, to very difficult labor, commonly 
compelling resort to a difficult operation to effect delivery. 

The conditions that favor breech presentation are: Excess of liquor amnii, 
so that the fcetus, whilst relatively small, may revolve in utero; laxity of the 
uteri11e walls and abdominal walls; multiple, especially twin pregnancies, 
the fC:etuses, accommodatiDg themselves iu the containing space so as to occupy 
the least room, will usually be disposed so that one has its head lowest in 
relation to the other's breecb. Now, when the head-presenting fcetus is born, 
its fellow will present by the breech. This is a simple matter of mutual 
accommodation. Tben there are obliquity of the uterns: jutting promontory 



532 LABO R-)l ECHA~IS:\l. 

of the sacrum; implantation uf the placenta in the lower segment of the 
uterus. 

Under excess of liquor amnii aurl lax condition of the uterus and ab<lominal 
walls the fcetus easily changes its position. The researches of \Vigan<l, 
D'Outrepont, Crede, Hecker, Valenta, and especially of Est~r!i:,1 prove that 
the frotus frequently undergoes spontaneous changes of pos1t10n; also that 
the po:sition may be changed with great facility in the later months by ex
ternal manipulation. It is not difficult to understand that the fcetus may 
change from head to breech under external impressions more or less acci
dental. \Vomen encounter shocks, succussions, pressure on the abdomen 
and uterus from various forms of exertion, from stays which press unduly on 
the funduH uteri, and direct pressure under coitu~, whi_ch, the ~ce~us being 
unusually mobile, may cause it to revolve. If we 1ma~111e an or~~~nal head 
presentation existing in the eighth month of gestation, liquor amnu 111 excess, 

FJ(;. lJJ. 

~~~tit~1t~o~~~;u~r ~~fl=~t:~~:~' sa;c~su~s~~uusn~~ut~~~ \~,~,~~ ~~1~t~tr1;~rur:::u~~ 
as to bear upon the head, the head will rise, the breech will in equal degree 
descend. If' the moving impulse be discontinued before the head has risen 
above the equator of the uterus, it may descend and right itself, or it ma.y 
remain in the iliac fossa 1 the shoulder coming over the pelvic brim, consti
tuting a shoulder or so-called transverse presentation. But if the head has 
been pushed up above the equator of the uterus, even when the pressure is 
withdrawn the head will hardly descend to its original place. The lever 
forme<l by the child's body is now grasped by the uterus, natural ly of an 
ovoid form, and constantly tending, after interference, to recover this form 
in such a way that the head-arm of the lever is carried higher up, and the 
breech-arm lower down, accommodation between the fretal ovoid being thus 
reestablished, substituting a breech for a head presentation. 

The force acting is twofold: 1. The restitution-force inherent in the uterus, 
which constantly tends to regain its natural ovoid shape after distention; 
this is due to elasticity or resiliency of tissue, which may be compared to 
the action of an India-rubber bottle after distention . 2. To active muscular 
contraction, which again tends to restore the ovoid shape. 

Another condition we have observed is the implantation of the placenta 

1 "Sul rivolgimento esterno," Annali Univer:iali di )ledicina, 1859 
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uplln one side of the lower segment of the uterus. An inclined plane is thus 
forme<l, along which the JO:>tal head and :;boulder are guided across to the 
oppo ... ite side of the pelvis. If the proce::iS stop short at the shoulder, we 
ha\'e a transverse presentation; if it go to lift tlie head above the equator 
of the uterus, the breech will be C'arried to the fundus of the uteru1'. 
Po~rr10~~.-As iu cranial and face presentations, we may describe four 

po:->itions of the breech; and these may be divided into two dor:so-anterior 
an1l two dorso-posterior. 

71/ie Abdomino-anterim· Poxitioru1.-The fir:;t is that which arises out of the 
fir:st cranial position, L . A. A. P., in the way described lpage ;')07). We will 
trnce its progress througl~ th.., pelvis. Referring to the diagram, we ob..-erve 
that the bitrochanteric clmmeter of tbe breech lies in the left oblique diam
eLer of the pelvis abdomen-anterior. The breech repre~ents the head. The 
side nearest. to the promontory meeting more resi~taucc>, an«l the axis of 
uterus and fn.•tus lying behind the axis of the pelvic brim, there i~ neces
sarily obliquity of the breech, analogous t1> Xaegele's obliquity of the head. 
Thus the nnterior or right ischium stands l<Jwest in the pd vis, just a:! the 
anterior parietal hone does in the cranial presentation. Drh•ing-force im
pelling progress, the breech engages in the pelvic cavity, re,·olving round 
and under the promontory in Barnes's curve, and continuing in the same 
position nearly to the floor of' the peh-is. Then, encountering the same con
ditions which cause the rotation of the head in a helicine cour~e, bringing 
the occiput forward, the anterior ischium comes a little forward under the 
pubic arch and pre~l'l:S against it; the other ischium, which has to make a 
greater circuit in Carus's curve, passes forward over the strongly distended 
perineum, so that when the breech is born the abdomen of the child will be 
directed to the inner aml posterior surface of the mother's left thigh. It 
must not, however, be supposed that rotation takes plare to an equal extent 
as in cranial presentations. The breech preserves more of its original ob
liquity to the end. Naegele insisted much upon this. Two other cond itions 
call for description. One is the "balling 11 or mnulcling of the breech; the 
component parts of the breech are yielding, and, umler compression, undergo 
concentric mou ldiug-a process for which we su~~est the word "ballingn as 
appropriate. The other condition is the serpentine figure imparted to the 
Ion~ axis of the child to fit it to the parturient curve (~ee Fig. 1 l;)). 

The rei;t of the trunk follows in this position, and n.s the brenst approaches 
the outlet the shoulders press Lhrough the brim iu the same or left oblique 
diameter as that into which the breech entered . Then the head, re1'ting in 
flexion upon the chest, pas1'eS the brim in the rig-ht oblique diameter, the 
occiput directed to the right sacrn-iliac joint. Then the head, descending 
into the cavity, follows tlie law of hend-pre:;eutatious. The occiput come~ 
round to the pubic arch, thcu the chin and face sweep the pelvic floor, 
flexion being re~tored . 

l'loscl.\• following, u.lmo;;t accompanying the breech, come the feet and 
legs. 'Yheu the whole pelvic extremity is born, if the proce:;s is left to 
nnture, the arms appear placed upon the chest, the elbows preceding the 
::boulders. 

In the second abclomino-nnterior breech-position, H. A. A . P . (see table, 
p .. )O!l), which springs f1\1m the second cranial, the bitrochantel'ic diameter 
li<.'::1 in the right oblique d iameter of the pelvis, the right ischium being in 
relation with the right sacro-iliac joint. The breech deiscends in like manner, 
ohliquely; the nearest or lowest ischium, the left, gets under the pubic arch, 
an(l emerges first; whilst the hinder one, taking a larger curve, sweeps over 
the perineum. The feet and knees appear flexed, then the trunk, then the 
fft'Xl'd arms, then the shoulders, which have passed through thebame oblique 
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diameter-the right. as the breech-are delivered. The head, which hns 
passed through the opposite or left oblique diameter, comes down; the occiput 
comes under the pubic arch, a little obliquely, and the chin and face sweep 
the perineu w. 

The two dorso·ante1'ior positions are the most favorable, and the mo:->t fre
quent. They spring out of the third and fourth cranial positions. There is 
no inconsistency in this statement. According Lo :Xaegele, the third position, 
occipito-posterior, is much more frequent than is the second position, occipito
anterior. It may well be, then, that the third position, which is so remark
ably disposed to change, may more frequently than the other presentations 
result in breech presentation. 

The third breech, or L. D. A. P . (see table, p. 509), has its bitrochanteric 
diameter in the left oblique diameter, its left ischium anterior and lowest. 
Descending thus into the pelvic cavity, the left ischium rotates a little for. 
wards. gets under the right ramus of the pubic arch; the opposite ischium 
sweeps the perineum, the back of the footus looks obliquely forwards; the 
feet and knees emerge nearly with the breech, the trunk follows in the same 
direction, arms and chest are delivered; the shoulders, which ha\·e passed 
through the left oblique diameter, then pass the vulva. preserving something 
of the original obliquity, but approaching the conjugate diameter of the out· 
let, so that the abdomen, when born, looks towards the mother's right thigh 
or buttock; the head, then, having passed through the brim in the right 
oblique diameter, engages with its occiput under the pubic arch, with its 
long diameter approaching the conjugate diameter of the pelvic outlet; the 
chin and face then sweep the perineum. 

The fourth, or RD. A. P ., springs from the fourth cranial. It folloll'; a 
similar course to the other~orso·anterior position, simply substituting left 
for right. 

The mechanism of breech labor may be summed up in six steps: 
1. Balling or moulding of the breech. 
2. Engagement and descent of breech; lateral or sigmoid flex ion of the 

trunk. 
3. Rotation of breech and trunk. 
4. Disengagement of breech. 
5. Interior rotation of head. 
6. Expulsion of head. 
Xaegele and Collins stated it as a law in nates presentations, that. what· 

ever may be the direction of the child in the abdomino·posterior positions 
?-t the beginning of labor, it will always. if not interfered with, be found with 
its anterior surface turned towards one or other sacro·iliac joint, when the 
thorax or the shoulders are beginning to pass through the outlet of the pelvis. 
'Vhen the uates ha\·e once passed the vulva, the position of the child fre· 
quently varies a good deal, the abdomen turning first to one side and then to 
the other. This is ei;pecially the case in the second, or R. A . A . P .1 where it 
is more or lees forwards; nevertheless, as labor advances, it will, almost 
invariably turn obliquely backwards, and be born in this position. 

'Phe ...llanagement of Ordinary Breech.labor. 

Ilaviug traced the mechanism of labor in the several breech positions, we 
may follow the clinical history. In a considerable proportion of breech 
presentations, the labor sets in prematurely, without much warning. If we 
have the opportunity of examining before the membranes have burst, we 
may find the lower segment of the uterus re.sting on the pelvic brim, but 
not much dipping into it. Instead of the firm globular expanse of the head 
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we find something different, a more conical presenting part, less firm, not so 
accurately blocking the os iuternum; the shape of the bag of membranes is 
more pointed. :Xot finding the head in its expected place, we seek fo1· it by 
palpation of the abdomen, where it may generally be felt at the fundus Of 
the uterus; auscultation will point to the situation of the heart, at a higher 
level than is usual in head presentations (see Figs. 133, 134). Returning 
then to vaginal examination, we feel for the characteristic features of the 
breech. These are: the ischial tuberosities, rounded bumps, one of which, 
the anterior, is lower in the relvis than the other; between the tuberosities 
we feel a soft depression or groove; at one end of this groove we touch the 
genital organs. In tbe male, the testicles, scrotum, aud penis are not difficult 
to distinguish; in either sex, carrying the finger backward, we feel the anus, 
coccyx, a~1d the ridged lower end of the sacrum. This last mark is very 
charactenstic. It further tells us whether the position is dorso-anterior or 
dorso-posterior. 

The rupture of the membranes takes place in a manner somewhat different 
from that observed in head presentations. In these last, the inferior segment 
of the uterus forms a pouch, accurately filled by the head. Thus, when the 
bag bursts, there is a sudden gush of' water, then the flow is stopped by the 
head cl riven down like a. ball-valve. In breech cases, the gush is not so 
sudden i the waters continue to flow until the uterus is nearly emptied. 

\Vhen the membranes have ruptured, as is not seldom the case, early in 
labor, before the cervix is far expanded, the preceding marks are more easily 
made out. But care should be taken not to examine too frequently or 
roughly, lest the child's genitals be bruised. At this time the equivalent of 
the caput succedaneum, in the shape of tumefaction, is formed upon the pre· 
sen ti Ilg part, which is gripped by the cervix uteri. Tb is tells especially upon 
tbe scrotum, the loose tissue of which readily becomes infiltrated. Thus the 
characters of the parts may be obscured. 

At this stage, meconium may escape with the discharges. This is almost 
conclusive evidence of breech preseutatiou . The voiding of meconium is 
held to be a respiratory act. It. implies some difficulty in the equivalent of 
air-respiration, namely, in the utero-placental circulation. This rnay a.rise 
frnm compression of the umbilical cord, or from compression of the placenta 
upon the child's head by the contracting uterus. This denial of oxygenated 
blood compels the fCetus to seek for air. The effort, consequent upon this 
besoin cle respirer, induces reflex movements, wh;ch result in the evacuation 
of the urine and meconiuru. Meconium then appearing in the discharges, 
gires warning that the child is in danger, and is au indication to accelerate 
the delivery. This warning is often accentuated by another cognate phe
nomenon; twitching of the child's legs-a reflex movement. 'Ve must not, 
however, allow ourselves to be hurrie<l into precipitate action. The child 
will not be rescued by such action . We have repeatedly seen children born 
alive several minutes, fifteen or more, after the appearance of meconium. 

:Jleconium is also often voided by a purely mechanical process of squeez
ing. This takes pince when the child's abdomen is being tightly grasped by 
the Yagina and vulva. l\leconium is then seen to be squeezed out, the nates 
being outside the vu J va. 

One rule, before resorting to accelerative measures involving traction, 
should be rigidly observed. It is to secure, in the first place, adequate dila
tation of the cervix uteri, so that the chest and head nmy pass easily. If 
extraction be made before this facility is attained, the child will probably be 
lost, and the mother may suffer contusion and laceration. If then the mem· 
branes point too conica!Jy, so that the presenting part cannot enter to dilate 
the cen•ix, or if, after rupture of the membranes, the cervix remains unex:· 
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paneled, dilate by means of Barues's bags. These will accompli:-:h the l'lld 

without violence. 
\Vhen the labor is premature, it often progresses rapidly from thi:- point; 

the uteriue action and responrlent respiratory abdominal action as:-:ume a 
stormy ch1tracter, and the child may be expelled so rapidly that Jillie or no 
time is allowed for observation or assistance. In such cases the child i~ likely 
to be born living. This stormy action of the uterus, Tyler$mith explain·s 
as the result of the <1uick and complete escape of the liquor amnii. The 
inner surface of' the uterus is thus brought into multiplied points of contact 
with the body <1f the fretus i and the diastaltic function is excited in pro
portion. 

In other cases, mainly of full-sized children, the labor in the fir:st stage is 
tedious. The breech is not so well adapted as the head to expand the cervix 
uteri. The passage through the pelvis may not exceed the time obsen·ell in 
head-labors. If any undue delay occur when the breech is engaged in the 
outlet, the wedge formed by the breech and legs IUay be decompo~ed hy 
gently drawiog down one foot-the one nearest the perineum is the be,.,t
and bringing it outside. This sensibly diminishes the bulk that has to pass; 
if, then, at the same time that we exercise gentle traction upon this leg, 
wrapped in n diaper, in the direction of the axis (lf the brim, we get an 
assistant to exercise steady pressure upon the fundus uteri downwards, the 
progress of the labor is much facilitated, and without injurious interference. 

Another mann·uvre may sometimes be practised when the breech hang5 at 
the outlet. The index finger may be insinuated into the pos1erior groin of 
the fretus, and gentle traction made in the direction of Carus's curve. '\Te 
say this may sometimes be done; but we believe the practice is unscientific. 
It does not fulfil the great condition of decomposing the wedge formed by 
the breech and thighs; and should the legs be extended-and \\"f cannot 
know without passing the hand into the pelvis if this is the case or not-the 
difficulty is in creased by pul ling the wedge tighter into the pelvii::.. When 
describing the operation uf turning, we shall show how to overcome this 
difficulty by briugiug down a foot. 

'Ve must scrupulously abstain from more interference than this if possible, 
for, the breech delivere<l, two compl ications easi ly provoked by injudi cious 
meddling are at hand; the first is derangement of the orderly mechanism 
of the labor-that is, disturbance of the duP relat ion between the parts of 
the child and that zone of the pelvic cavity which it is occupying. This is 
the evil that is produced by what is called•' gh·ing the turns.'' Home over
diligent obstetrists not realizing the great iaw of adaptation, yet knowing 
that the child commonly rotates back forwards, think they are helping 
nature by putting a rotating force upon the limb unfortunately in their 
hold, and by its means trying to twist the body round-a viciolis practice 
condemned by sound theory and experience. 'Ye ha,·e in the "ohstetric 
operations" dwelt with nece::csary emphasis upon the rnle that nil traction 
must be simple traction in the axis of the pelvis, giving progrei::sion only, 
and leaving nature to accomplish the rotations in her own wav, as !o'.he will 
infallibly do under her Jaw of accommodation, if not thwarlccl bv super
fluous help. This rule applies to the forceps as well as to extrnctio1l by the 
pelvic extremity. 

At this time, the corcl comes within clanger of compression. 'Vhen the um
bilicus is below the pelvic brim, it is liable to be jammed between the child's 
body nnd the side of the pelvis, and thus, its circula.tiou being obstructed, 
the child may die of asphyxia. How is this danger to be averted? If we 
find the cord well pulsating we may give time for the full dilatation of the 
passage above, so as to permit of the rapid passage of the head. It i~ 
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obvious that the risk of injurious pressure is even greater from the head, 
which is harder, larger, and more apt to be delayed. Two things may be 
done: 1. Draw down gently a small loop of cord, so as to takeoff tension upon 
the umbilicus; 2. If you can, push tbe cord over to one side of the promon
tory, where it will be to some extent protected in tbe hollow from pressure. 

Now watch the cord; so long as it pulsates we11, and the labor atlvances, 
wait. If, on the other hand, the pulsation flag or cease, and the labor is 
suspended, we are justified in accelerating delivery. There are two chief 
ways of doi11g this: 1st, by traction on the legs and trunk aided by pushing 
force above; 2d, by forceps, equally aided by pushing. In some cases trac
tion may offer the quickest relief. The operation will be described usder 
the head of "Turning." In other cases, the forceps is the quickest. It is 
generally 1..he safest, the surest, and should, in our opinion, be preferred. 
This operation. the appl ication of the forceps to the after·comiug head, will 
also be described in another pince. 

The arms may rnn up by the side of the bead. If the labor march by 
itself: the arms will usually pass flexed upon the chest. But if the 1abnr be 
in any way hurried, and especia1\y if attempts be made to give t.he turns, 
one or other arm hitching upon the brim of the pelvis will be delayed, 
whilst the head is carried down. The arm or arms thus applied to the side 
of the head form a wedge ton large to pass through the pelvis. Hence the 
arrest of labor, and increased danger to the child from compression of the 
cord. The indication, again, is clear to decompose the wedge. This is done 
by passing the hand iuto the pelvis, carrying the index up along the child's 
back so as to reach the scapula and shoulder, then slipping the finger over 
the acromion and down the humerus; this is thrown in ftexion across the 
child's chest, restoring the natural relations. ·when this is done, the head 
is free, and can advance either under natural propulsion, under gentle trac
tion, or by aid of forceps. This operation we have described as the libemtiori 
o.flhearms. 

This operation will be described in detail and illustrated iu the chapters 
on i• Turning," and" Dystocia" from certain difficult breech labors. 

'When the a.rn1s au<l chest have passeJ, the cbin may hitch upon the brim; 
then, extension being produced, the proper mechanism of the labor is dis
ordered. It is another consequence of prematurely pulling upon the legs or 
"giving the turns." The method of dealing with this will be de~cribed 
when relating t.he history of dystocia in bead-last labors. 

During the passage of the chest an<l head the trnnk &hould be suppol'ted; 
and it is well to wrap it in a warm diaper. Care should be taken in 
handling the child during lahor to interpose a soft cloth betwE'en the fingers 
and its limbs. The child is iu clanger from four causes: 1. From compres
sion of the cord between its chest or head aml the pelvic wall; 2. Fl·oru 
delay in labor from arms running up by t.he sides of the head; 3. From 
comPression of the placenta between the child's head and the contracting 
uterus; 4. From constriction of the child's neck by the lower section of 
the uterus. 

In all these cases compression of the cord is au almost necessary compli
cation; 2 and 4 are especially due to untimely and vicious interferen?e. 
Plilling upon the child disturbs the .harmony of rela~ion b.etween ~he ch.ild 
and the passages, and throws the actJOn of the uterus into disorder, rnducmg 
perhaps a tetanoid condition, or excessive spasmodic action of the 1ower 
segment, and so strn11gling the child. 

We do not here dwell upon other dangers to the child resu1ting from 
injudicious practice, as these will be pointed out in the chapter on" Turning.'

1 

The stati~tics of mortality whether of mothers or children, usually stated 
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are vitiated by se\·eral fallacies. ~\.leading one is that they ar<' compiled 
from tables made up of lhe most <li~conlant case~. whirh defy aualp-is and 
right appreciation. Thus the tables deduce included t'fi-"'('S in \\hich not 
Nature, but art was re~pomdble for the death. We caunotju~Lly count, as 
an item showing the risk to the lite of the child, a death which was cau.-.e<l 
by dragging the chihl forth, "giving turns,u setting up tetanoicl action of 
the uteru!", or other forms of malpractice. If we could ascertain the pro
portion of' children born dead under ordinary conditions without un_due 
interference, we might anh'e at the true mortality. This would certainly 
considerably exceed the proportion of stillbirths in ordinary head-first 
labors, but it would probably foll far short of the rnortality re:mltiug from 
the inclusion 0£. cases treated nimid diligentiii. 

The risk to the mother in breech labors in ordinary cases is not great1 

probably not much exceeding that of head-first labors. Inasmuch as the 
labor is more protracted, this factor must be reckoned upon as a danger in 
puerpery. 

The risk of laceration is hardly greater than in head-first labor. H.upture 
or laceration of the uterus or vagina are more often due to the operator's 
manreunes than to spontaneous action. The perineum is more likely to 
rend under the pasisage of the head . 

The hca<l in breech labors commonly escape~ with little deformation . 
The pas:-;ages httve been well dilate<l by the breech and trunk, and thus the 
he1l(l undcrgoe~ comparatively little compres_.,iuu. 1t preserves, in fact, 
very nearly its primitive spherical shape. Rpie~elberg advances that the 
spherical shape is due to the prf'.:.:sure exerted hy the genital canal upon the 
circumference of the head, whil:st the absence of prel'sure from above leads 
to increased bulging of the convexity of the cranium. The theory is in
genious, but we are convinced, from close observation of the course of these 
labors, and measurements of heads taken after every variety of labor, that 
the explanation we have given is correct and sufficient. The head, escaping 
undue pre::sure, simply preserves its natural sphericity. 

The equivalent of' the caput succed:rneum presents itself upon the pre· 
seating breech. The main swelling is formed upon that part which was 
lowest in the pelvis, and therefore upon the anterior buttock, extending to and 
involving the genitals. The scrotum is often remarkably swollen, ccdematous, 
even ecchymo~e<l, of a <lark livid color, greatly dbfigured. This appearance 
hi apt to gh-e rise to the suspicion of mismanagement of the labor1 if not of 
culpable injury, by the obstetrist. Suspicion of this kind rou::es a strange 
feeling of re:-;entment in the minds of the female uttenrlants. It is wise, 
therefore, to warn them beforehand of what may be expected as the usual 
consc11uencc (Jf breech labors, and feard of future mischief may be allayed 
by the confident a~surauce that all this shocking appearance will disappear 
in a few days. :X o special treatment is required. 

]{nee and footling prt?sentalion.s are simply mo<lifications of the breech 
presentation~. 'Ve have only to imagine thnt in an original breech pre
sentation the legs drop away from the trunk, and we get the knees or feet 
presenting. The positions of' these presentations are the same as those of 
the breech. There are two <lorso-anterior and two abdomiuo-anterior. 
They are especially apt to occur when the chi ld is dea<l or premature. 

The diagnosis is only certain when we foe! the parts. llnt there is a 
peculiar condition of the bag of membranes. This points more conically i 
it does not so easily dilate the cervix i the presenting part is highcr1 more 
difficult to reach. But when the liqnor amnii escapes, and e\•Cn before, we 
may commonly feel a knee or foot. 'Ve should not be content with merely 
detecting a foot; we should proceed to determine how it lie:i. The heel 
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corresponds to the child's back; the toes to its abdomen. Thus we may tell 
whether the position is a dorsal or an abdominal anterior. 

'l'he Jlechanism and Natural History of Lab01· in Oblique or so-called 
Transverse Presentations. 

The history of presentations, entitled under the various terms of oblique, 
transverse1 cross, shoulder, arm, trunk, is full of physiological and cliuical 
interest. The key to tbe right understanding of this history lies in the care~ 
ful observation of' Nature. ··we must enter upon the study with candid 
minds, free from all prejudgments, accepting in the first place the facts as 
Nature presents them as the foundation of theory, and then upon these facts 
constructing such theories as the facts will sustain. VVe shall by this method 
arrive at fairly definite therapeuticn.1 indicatiuns, showing us how far we may 
safely trust to Nature, and when and how Art may be best invoked. This 
principle applies, indeed, to all the great problems in merlicine; but it does 
so with especial force to this one, which has been so much obscured and 
complicated by practices that have prevented Nature from demonstrating 
her resources and her power. Contrary to the ordel' followed by most writers, 
we give a place to the trausYerse presentations in the section devoted to the 
mechanism of ordinary labor. These presentations stand in such physiological 
connection with the more strictly normal presentations, that they are more 
likely to be correctly understood in their pathological bearings if :;:tu died in 
this connection. Another reason for this arrangement is that transverse 
presentations are not necessarily causes of dystocia. Some cases, perhaps 
more frequent than is commonly believed, termiuate by the natural powers. 
The cases which require the intervention of art will be studied under the 
heails of "Dystocia" and "Turning," and other operations. 

THE CAUSES OF TRANSVERSE P.RESENTATIONS.-The factors which act in 
the production of vicious presentations, and the modes in which they act, 
logically demn.nd the first atteution. In discussing the origin of breech pre
sentations we have pointed out that, in the later months of gestation, the 
fretus may easily, under conditions inherent in the woman or frotus, or acci
dental influences from without, change its position. 

1. The fundamental c:iuestion is: What are the factors which determine the 
01·dinary JJosition ~f the fcf'tus in 'lliero? This question has been answered in 
preceding chapters, if not completely, at any rate with some rlegree of 
f'ulness. 

2. The next question will be: What are the conditions which p1·oduce the 
frequent changes .from the ordinary position? 

3. A third question is: Wlwt a·re the powets of Nature, or rather the methods 
employed by Nature, in dealing with wifavorableposilions ofthefcetus? 

It is convenient to begin by descrihiug the se,~erul varieties of rnalposition 
of the fQ•tus which are observed. 

As in the cases of head and breech presentations, so in transverse presen
tations there are two principnl orders: 

. . . { l. Right arm to left. 
A . Do1so-nutcr101. 2. Left arm to right. 

B. Abdomino-anterior. { §: ~~1:1~:~1~0t~ef~~ht. 
Reference to Table p. 509 will show the evolution al relation of the seYeral 

shoulder or transverse positions to those of the head out of which they are 
assumed to arise. The two dorso-anterior positions arise out of the two 
occipito-auterior positions. This will be und~rstood by obserY~n.g what takes 
place when deflecting the head from the bnm towards the iliac fossa, the 
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first stage i11 the production of breech presentrLtion. " 1heu the. hea<l is thus 
fairly lodge<l in the _iliac fossa, the shoulder comes over the bn.m; ~he pre
sentation i.s now oblique, or of the shoulder; the dorsum looking forward. 
C lll\'er.sely, the two abdornino-auterior positions arise out of the two occipito-
pmnerior po~itions. . . . . 

F•ir practical purposes it may be enough to recognize the gran<l <l1~trnct1011 
between d11r.-10-a11terior aocl abdomiuo-auterior positions, witht)ut considering 
fo rther difff'rcutiations; but to obtain a fair physiological i<lea of the matter, 
it i.s nect:':Mll'Y to describe the varieties. \Ve de.scribe, then, the two do/'.~O
a!ltcrfor pu.«iiiu1ts (:-:E'P Table, p .. 309): 

l. Io the one, L. D. A. P., the head heing deflected into the left iliac fo:-,.a, 
the right shoulder corne8 over the brim, whilst the breech occupies the right 
side of the b1>Cly of the uterus, rising out of d1e iliac fo:ssa, the <lorsum look· 
ing forwards. 

2. In tbe other, R. D. A. P., the hea<l is deflected into the right iliac fos8a, 
the left shoulder cnme:i ovt>r the brim, whil:st the breech occupies the left !:licle 
of the body of the uterus, rising out of the iliac fossa, the dorsum looking 
forwards. 

The two abdomino·anlerior positions: 
8. In theH..A.A.P. the head is deftected to the right iliac fo:;sa; the 

right shoulder come.:::; over the brim; the breech occupies the left iliac fu..:,-a.; 
the abdomen looks forwards. 

4. In the L.A. A. P. the head pa~:::1es into the left iliac fossa; the left 
shoulder comes O\'er the brim j the breech occupies the right iliac ro~sa. 

In most cases, early in labor, it will be found. on examination th<lt the 
position is more oblique than transverse. It becomes more transver:se as 
labor advances aucl the shoulder or arm is driven into the pelvis. True 
transverse positions are necessarily rare. The long axis of tbe chil<l bends 
at the neck-that is, much nearer to one end; thus, the head bends upon 
the shoulders and finds accmnmodatiou in an iliac fu;,:-<a, whilst the trunk 
and breech, forming the longeot part, must fiurl accommodation at a higher 
level in the fuudus of the uterus. The ()Osition is therefore oblique. 

\Ve may now return to our second question: What ctre lite conditions which 
pl'odtwe lite frequent changed from the ordinary position/ 

Any cousiclerabledisturbauce in the equilibrium of the factors which keep 
the fretus in its due position, of course, favors malposition. The following 
are the principal disturbing co111litions: ];,':ccessof liquor amnii. This acts in 
two ways: ~a) it fasors incrensed mobility of the fretusj (b) it tends to fie· 
stroy the elliptical and flattened form of the uterus. The middle zone of the 
uterus increasing in greater proportion than the long diameter, the cavity 
becomes more spherical. Hence the f~tus is no longer kept in perpendicular 
relati1m tn the brim of the pelvis, for want of the proper relations between 
its form and size and those of the uterus. It easily revolves when any mode· 
rale furce is applied i and if at such a moment the membranes burst, the flt'Lus 
rnay be fixed in its uofavornhle position by the contractiug uterus. 2. Ob
liquity of the 'Hlerus was held by Deventer to Le a mnin cnuse of malpositiou. 
Latterly it hns been somewlrn.t <liscreditecl; but \\'e believe it to be a very 
effective factor. 'Vigantl, Dubois, ai1d Pajot dernonstru.ted that deviation 
of the uterus to the right greatly preponderates O\'er every other position. 
Referriug to the description gi\·en of Xaegele's obliquity of the fretal head, 
and ils relation to obliquity of the axis of the uterus in relation to the axis 
of the pelvic brim, we shall see how the more decided au cl vicious obliquities 
of the fcetus are consequences of the same laws operating under exaggerated 
condition~. As the uterus grows during pregnancy, ri~ing above the pelvic 
brim, the pn~jecting sacro\'ertehrnl angle an<l the cun·e of the lumbar column 
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ddlt-rt it" fund us to one or other side; and if the abdominal walls be very 
thiu an<l flaccid, as happens in some ruultiparre, the fundus uteri will fall 
forward~. The tendency of these obliquities, if carried beyond m:dinary 

:a~r~~>r~,r:~1~0s!!~~~t~1~~ ap:i:t 0[i1~hne t~1~~~~[~~t~;rt~~ tf ~t~1:e t~x !~r~!e~~~ bi~~ 
pr11hahility of this wi1J be increased by the irregular contractions of the 
uterus, apt to be excited by parts vf the fretus pre::-sing unequally upon its 
wall~. For examplt>, in extreme lateral obliquity, the breech may press 
~trongly upon one side of the fund us; contraction takiug place here will 
drive the head further off the brim on lO the edge, where if it find a point 
d'oppui, it will rotate on its transverse axis, producing forehead or face presen
tation, and, as n further stage, favoring the descent of' the shoulder. \Vigand 
pointed out how a too loose and shifting relatiou of the uterus to the pelvis 
dii-po::<e~ lo cross-birth. In this condition it is observed that the head is 
pla('ed Dow in one spot, DOW in another, and then not folt at all. \Vigand 1 
l'unher says that any obliquity of the uterus exceeding nn angle of 25° is 
unfavornble i and that even a lesser obliquity, with exce~s of liquor amuii or 
a ~mall child, i~ likely to cause the presenting head to be displaced and to 
bring u shoulder into the brim, especially if strong pains or bearing-clown 
etfort:; be made early in labor. Illustrating and enforcing thi::-; theory, he 
!:howt>d that the os uteri might be brought down over the centre of the brim 
by intl·rnal pulling upon the os, combined with external prci:;sure upon the 
fumlus in the opposite direction, thus putting iu practice the principle of bi· 
polar turn in~ hy aeting simultaneously upon the two poles of the uterus. 

Thr 11lt<1rhmmt of the placenta to the lom:r segme11t of the ukrus is, as Levret 
ha~ (•]early shown, a cuu:5e of' malpositiou by forming an inclined plane, 
which tench; tn throw the fh.•tal head out of the pelvic axis across the brim. 
Htnce the frequency of cross· birth and of fun is pre~eutation in case:::; of par
tial placenta pr~L'viu. But, as we ha\·e s~own, there are numerous cases in 
which the plncentn dips into the lower zone, griming downwards from the 
posterior and lateral walls of the uterus, without leading to hemorrhage, and 
thus not suspe(•ted to be cases of placenta. prruvia, which, nevertheless, form 
au inclinecl plane behind or on one side, and thus produce malposition. 

Want q( tone iii the ttlents, which implies inability to preserve its elliptical 
form, and a. tendency to fall into rotundity, a form which especially favors 
malpositiou. Rcanzoni say:::; laxity of the uterus is a chief cause. As soon 
as contruction beg:in the utrrms tends to resume it~ ovoid form. 

Irregular o,. J)(ttlial contractions of the 1tler11s rau!'e mnlposition. Naegele 
insilite<l upon thi~. Ile found that in some rabe::s malposition was averted by 
nllavinrr ~pnsm. Ileverdahl says contractions of the uterus are a chief fac· 
tor, ·ancl these arc ofren rau:)ed by palpations. This no <loubt accounts for a 
large proportion of the changes of position encountered by the too industrious 
German oh,.Nver::o. They produce the chm1ge:s they observe. 

Crede, Hecker, Ynlenta, Gassner, Heyerchlhl, ~chultze, found change of 
position even more frequent thnn other observers. Yalenta 1 examined 363 
multipnr:c and a2J primiparre in the later months of pregnancy. Ile found 
thnt a change of position took place in -12 per rent. Change was more fre
(1uent in multipara', nod in these in proportion to the number of pregnancies. 
C'ircunn·olutions of the cord, so often observed, are produced by changes of 
p11!'ition, and so bear evidence to the correctness of the proposition. On. the 
other hnncl, ::shortness of' the cord, or entanglement of the cord round a limb, 
may, by giving n short tether, lend to malposition. 

1 Oi(' n('hurt des )[enscben, 18:?0, \·ol. ii. p. 1:37. 
2 )lonzll!<~chr fur Geburt~kunde, 181/fi. 
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The .~hape of the uterus may dispose to malposilion . Thu~, exce~~ive width 
of the body and fund us may favor transverse or oblique po:-;ition of the child. 
Buckel' 1 showed that in many ca.::;;es at least of excessive breadth of the uterus, 
the b.sential condition was the persistence of a minor degree of the priruiti\•e 
bicoraute state. Iu this condition the fund us is comparatively depre .. ed, 
whilst either horn bulging out expands it in width. In this way the long 
axis of the uterus is relatively shortened. 

The development of the frelus in the later months may, as IIocning pointed 
out (Scanzoni's "Beitriige," 1870), be an important factor. A large fcetus 
cannot so easily change position . The cran ial pre5entatiQn has the greatest 
stability. A fourth cranial changes to a. fir~ti and a third to a second; but 
the cran ial rarely cbanges to a breech. Cranial and breech prt:sentatious 
are most stable in primiparre; ob lique preseutations in pluriparm. 

Preniature ancl dead children are especially prone to present transversely. 
'Ve have seen that a principal factor in maintaining or regaining erect posi
tion depends upon the resiliency of the child's body, a vital property. After 
its death this resiliency is soon lost. Then the body is easily compressed} 
lo:::;es its ovoid shapf"i and, yielding to the concentric pressure of the uterus, 
becomes doubled up or'' balled." This happens mainly after the escape of 
the liquor amnii, and is a frequent sequence upon oblique presentations 
occurring during the child's life. 

Jlon-"tus also are especially prone to runlpositiou. Wanting in some natural 
property of :shape, size, or resiliency, they t:asily assume irregular po~itioni5. 

Deformity of the pelvis or lumbar urtebroo is often a powerful factor. The 
comparative frequency of transverse presentations in case:s of deformed pelvis 
is certainly greater than where the pelvis is well former!. If we may trust 
our own experience, however, we should say that slight deformity has more 
influence in causing malposition than extreme deformity. In the latter 

~~~=~ n~~~pbs}f ;;:,nb~ ~·e tt1~a:~I yfi~e~se:l~~~ i ;,n e~~~~kne!~~~,~~ ~~I tl~b~~.~~t~~~n~~ 
every point, and is therefore not affected by hitching on the edge at one 
point. 

'lYie influence of e.tlernal forces may, with or without the concurrence of 
the cond itions above described, be a determining cause of malposition. This 
is folt in the action of pressure applied to the uterus through the abdominal 
wnllQ. The dreso of a woman at the end of pregnancy is a matter of no small 
moment. The pressure of a rigid busk of wood or steel upon the fundus of 
the uterus, modified by the various movements of the body, may flatten in 
the fund us, thus ~·educing the longitudinal diameter of the uterus; or it will 
push the utc1:us further ~o one side, causing or increasing obliquity. It will 
at the same tune press directly upon the breech, and thus tend to give the 
fcetus an oblique position, throwing the head out of the pelvic brim. Pluri· 
pane should <lress on the very opposite principle. They should discnrd the 
busk and wear an abdominal belt which supports the fuudus of the uterus 
from below u pwnrcls. 

is :~ec~~~~\~~l~k!0d~:~~~~~i~~~1~~~= ~\~~~t~~;~en:t ~f~h~·:1~!~~~1:~sb~e~r~;:r~:~: 
tive against rualposition. In primiparre, the head is lodged in this pouch in 
such a manner that, eYen without the support of the pekic brim, it cannot 
well rise out of it. This disposition is impaired in multiparre, and hence 
their increased liability to malposition. 

It is interesting to observe that the general tendency of changes of position 
is towards those which are most propitious. Thus, cranial positions are least 

1 Die Bicornitiit. elf's: l·terus al;; Ur,-ache dl'r {luNlag<·11 1 18i5. 
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liable to change, wl~ereas oblique po.sitions are specially liable to change. 
The~e mo~lly pai::s rnto the long axis by spontaneous veri::;ion. This is but 
another expre~~iou of the continuing influence of the law of accommodation 
bttwcen uteru:-; and fretus, or of the operation of those factor-; which deter
mine the wdinary position CJf the fretus. 

Stlfl'cr~ion is a very frequent resort of Nature. In some cas:es se\'eral 
changes of position have been observed in the same patient. P. )Hiller relates 
a cm:e in which within five days a complete version was eflfcted six times. 
Esterlc gives 1 abundant evidence to the same effect. 

The Power.~ of Nature in Dealing with Un.faiwablc Position.If of lite Fa:tus. 

It is useful here to call to mind those minor deviations from the typical 
normal poi;ition in which the long axis of the child's ho<lv ~till maintains 
approximate coincidence with the axis of the pelvic brim. \Vi th some addi
tional ditliclllty, Nature is in most of these ca~es able to effect delivery with
out materially motlif)1ing the position. l;-orehead and face positions have 
been dcs(•rihed, and the modes in which Nature deals with them. Difficult 
breech po:sitions will be especially considered hereafter. 

From the time of Hippocrates downwards, who compared the chilrl i11 utrro 
to an olive in a narrow-mouthed bottle, it ha::; been known that the child 
could hardly be burn if its long axis lay acrrn;s the pcld:-;. But before the 
time of Denman, it was not clearly understood that a correction of the posi
tion, or a restitution of the child's long axis to adec1uate coincidence with the 
axis of the pelvic brim, could be brought about by the spontaneous operations 
of Nature. And observations of this intere:sting natural phtnomenon are so 
rare that there are men, C\'en at the pre:;:ent day, who fail to realize the 
accuracy ofDenman's description. Thisdeseriptiou contains the pith of the 
whole que~tion. It is right to quote it: H In some Cflses .... the :.boulder 
is so for advanced into the pelvis, and the action of the uterus is at the same 
time so strong, thnt it is impo!'lsihle to rabe or move the child . . .. This im
pos~ibility of moving the child had, to the apprehension_ of writers and prac· 
titiouers, left the woman without any hope of relief. But in a cal'e of this 
kind which occurred to me about twenty years ago, I was so fortunate as to 
ohtierve that it was not in my power to pass my hand into the uterus .... 
that, by the mere ettect of the action of the uterus, au e\'olution took place, 
and the child waS expelled by the breech . ... The cases in which this has 
happened are now become so numerous, and supported, not only by many 
examples in my own practice, but established by such unexceptionable au
thority in the practice of others, that there is no longer any room to doubt 
of the probability of its happening more than there is of the most acknowl
edged foct in midwifery. _\.s to the manner in which this e~olution takes 
pince, I presume that, after the long-continued aclion of the uteru:->, the 
body of the child is brought iuto such a compacted state as to receh•e the 
full° force of every returning pain. The body, in its doubled state, being 
too large to pnes through the pelvis, and the uterus pres:sing upon its inferior 
extremities, which nre the only parts capable of being moved, they are 
gradually forced lower, making room as they are pressed down for the re
ception of some other part into the cavity of the uterus which they have 
erncuuted, till the body turning as it were upon its own axis, the breech of 
the child is expelled, as in an original presentation of that part. I believe 
that a child of the common size, living or but lately dead, in such a state as 
to possess some degree of resilitiou, is the best calculated for expulsion in 

1 ":"-ur ri\•olgimento,"Aunali Univ. di )fedicina1 1B5fl. 
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this manner. Premature or very small children have often been expelled 
in doubled state, whate\'e1· might be the original presentation; but this is a 
different case from that we are now describing.'1 

Io this passage Deuman plainly sketched out the two principal methods 
by which :Xature deals with transverse presentations of the fi:etus. These 
are now known (1) as spontaneous version, or rectification of the presentn· 
tio11; (2) spontaneous evolution, or expulsion of the fcetus by" balling" or 
doubliug-up of the fmtus. 

Let us study these two natural processes more closely, since in them we 
finU the key to ratioual methods of treatment when Nature fails in her 
intent. 

The fir:st process is called "versio spontanea," "version spontant:e, 11 

H ~elbstwendu11g. 11 011 the other hand, the term '1 spontaneous evolution" 
or "expulsion" is rightly applied to that process by which the child i.s 
driven through the pelvis doubled up, the presenting shoulder or arm re· 
taining its position all through . 

The 011ly mistake Denman made was in using the term 11 evolutionn 
instead of u version.'' 

1. Spontaneous Version or Rectification. 

Labor with shoulder presentation must obey the same Jaws as labor with 
head presentation. The difference lies in the altered relation or equilibrium 
of the ordinary factors of labor. The factors remain. 

Shoulder pre:sentations may be primitive or secondary. The primitive 
exi!-it before labor has set in, and are almost nece~sarily associated with 

_FIG. HG. 

obliquity of the uterus. The secondar-y are produced during the initiatory 
stage of labor, under conditions which lead to the deflection of the bead 
from the pelvic brim when it is made to move under the influence of force 
applied to the breech or trunk. 

Spontaneous version must be distinguished from spontaneous evolution or 
exptd11ion. " Version " is the proper term to expre!Ss the restoration of a 
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no:ma! positio_n f~vorable to _delivery----:-that is, a position in which the Jong 
ax_1s of the child 1s brought rnto cornmdence, or nearly so, with the axis of 
the uterus and with the axis of the pelvis. Thus the relative position of the 
child is changed.l .._ v

1 
J 

There are two varieties of spontaneous version, one in which the head is sub
stituted for the shoulder, the other in which the breech is substituted for the 
shoulder. These varieties of spontaneous version are the key to two corre
sponding varieties of artificial version. 

These processes may now be described. 
In Fig. 146 is a diagrammatic scheme representing the second stage in the 

production of a shoulder presentation out of one of the head. 

FIG. 147 

8HHW!NG FUll'J'llMt ::ll'J.(lll IN PUOJJL'\."l'IUX !JFS1l<J1,;Ll)£U J'nll,;£~'1'.\1'Lu>; 

Au c. \\'01·0 funned Uy cllil<l. A. Apex; u c. Dase; E F. 'l'nmsvel'~~ iliu1IJete1·of 11el,.ic brim 

Fjg. 147 represents the next stage in the production of shoulder presenta
tion: Lhe breech is further depressed; the axis of child and uterus presents 
a further divergence from the axis of the pelvis i the head bas lodged in the 
left iliac fossa. 

Version by the Head, or Cephalic Version. 

In the first stage, the long axis of the child and of the uterus stands ob
liquely with reference to the pelvic axis. At the beginning it is not very 
distant from the perpendicular of the brim. It is a serious error to regard 
these presentations as absolutely cross or transverse. It is only in the ad
vanced stage of' labor with shoulder presentation, when the liquor amnii has 
been long drained off, when the uterus has been contracting forcibly, driving 
the shoulrler deeply into the pelvis, that the child can truly be said to lie 
across the pelvis. Diagrams copied from text-book into text-book have 
tended to fix this false idea in the obstetric mind. Yet the., great masters 
bear distinct e\ridence to tbe contrary. Wigand insists that transverse posi
tions are rare. Esterle and Lazzati say the same, and maintain that the 
oblique position is fa.vorab1e to spontaneous version. VVe venture to say 
that, except in cases of dead, monstrous, or small children, or with loss of 
force of' the uterus th rough excess of liquor amnii, a true cross-birth, such 
as is comruouly pictured and generally imagined, does not exist at the com· 
mencement of' labor. It would be better to discard the terms "cross-birth" 

35 
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and 11 transverse presentation ii altogether, nnd to SJ?enk of sh~ulder o~ ?h
lique pre~entations only. In the sh?ulder present~t10n an obhque position 
of the cl11ld may become transverse 111 the course of labor; but the presenta
tion is not transvertie ab initio. The failure to realize this fact bas been a 
main cause of the errors that prevail in the doctrine and practice of Turning. 

In diagram (Fig. 148) the child aud the uterus E F Etand obliquely, at 
an angle of about 15° or 20°, to a perpendic~lnr C D 1.drawn upon t~e p18:ne 
AB of the pelvic brim. The child's _head 1s nearly m ~ st~a1ght hne ~\'Ith 
its spine. It stands partly over the bnm, and partly prOJeClmg beyond mto 
the left iliac fossa. This is the.first act. This act may pass back into natural 

FIG. 1:18. 

!'11n\\JC\r; .\nTJ:11rx1uxv1 lll.111 ll~'" Tan;K, oa' a.\LllNO. 

head labor. Wigand, JOr@:, and d'Outrepont say this position is common, 
and that the effect of the first uterine contractions is usually to bring the 
long axis of the uterus and of the child into due relation with the pelvic 
bri~u. This phenomenon is, in fact, a form of self-turning or natural rectifi
cat10n. 

VERSION BY THE BREECII.-If this attempt at rectification fail, then we 
have the transition into shoulder presentation. The shoulder or arm cannot 
come down into the peh·is until the second act, a movement of fiexiou of the 
head upon the trunk, takes place. This happens in the following manner: 
The muscles of the fundus uteri contracting, aided or not by the downward 
pressure of the abdominal muscles and diaphragm, bring a fo rce actiug pri
marily upon the breech, which lies at the fundus. This force will strike with 
greatest effect upon the left. or uppermost side of the breech, at an angle with 
tbe long axis of uterus and chil d. The line G H represents the direction of 
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this force . The result is that the breech descends. If the cavity of the 
uterus were as broad as long-that is, if it were a flattened sphere or short 
cylinder-the child's long axis, formed by spine and head, might preserve 
its rectilinoor character; and as the breech descended, the head would simply 
rise on the opposite side until it came round to the spot abandoned by the 
breech, performing, in fact, complete version. But the uterus is narrower 
from side to side than from top to bottom. The head will find great difficulty 
in rising; it therefore bends upon the neck. The shoulder pertaining to the 
trunk is kept at the lowest point in a line with it. The head is thrown more 
into the iliac fossa, where it rests for a while. Fig.148 represents this second 
position of the child. .AB is the plane of the brim; 0 D the perpendicular 
to the plane, representing the axis of entry to the pelvis; E Fis the ::i.xis of 
the child's trunk; and G H shows the direction of the downward force, 
which now strikes the uterus and child at a greater angle with the perpen~ 
dicular. 

Now the arm will commonly be driven down, and the band may appear 
externally. The observation of the hand will tell the position of the child . 
The back of the hand looks forwards, the palm looks backwards, the thumb 
to the left. All this tells plainly that the head is in the lefr iliac fossa, where, 
indeed, it may be discovered by palpation, and that the child's back is turned 
forwards to the mother's abdomen. The right scapula. will be close behind 

Fm. 149. 

,\101 PRF-<;En!TATIO~. IlEAOFi.EXE" C1N 'l'Ri.:NK. (IL LI 

&f". 'l'heliue which IJisect;; the wedge.~ B c. 

the symphysis pubis; the acromion and right side of the neck will rest upon 
the left edge of the pelvic brim; aad the right axil la and right side of the 
chest will rest upon the right edge of the pelvic brim; whilst the belly and 
legs of the child, turned towards the mother's spine, will occupy the posterior 
pn rt of the uterus. 

At this stage, even after the liquor amuii has been partly drained off1 

spontaneous version may still be effected. The process described as the 
second net still continuing, the breech is driven lower, the trunk bends upon 
its side, the curve thus assumed by the long axis carries on the propelling 
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force across the pelvic brim, the head tends to rise still higher in the left iliac 
fossa, the presenting shoulder and prolapsed arm nre drawn upwards a little 
out of the pelvis. This third acl, one marked by increased lateral Hexion ot' 
the child's body, and of movement across the pelvic brim, i~ ref"'esented in 
Fig. 149. 

If spontaneous version is to be completed, the fourth act succeeds. The 
breech, being the most mornble part, receh·ing the main impact of the driv
ing force, and the trunk being capable of bending upou itself~ partly on its 
sidP, partly on its abdomen, is driven lower and lower j the right shoulder 
being forcc1l well over to the left side of the brim, and the head being fairly 
lodged in the upper part of the iliac fo~sa, the brim is comparatively free for 
the reception of the trunk. This enters in the following manner: The right 
hip comes first into the brim; it is forced lower and is followed by the breech. 
As soon ns the breech enters the peh·is-that is, as soon as it gets below the 
sacral promontory-a movement of Totcdion takes place, analogous to the 
rotation which the head takes in head·labor. There is most room in the 
sacral holil)w, and there the breech will tul'll, following Barnes's curve. 
This turn of the trunk brings the body from the tran~verse position it occu· 
pied above the brim to one approaching the antero·posterior, and commonly 
the head yields somewhat to the altered direction of the spine by coming 
more forward. 

'Vhen this rotation movement is effected 1 or rather simultaneously with it, 
a nioi·emf'nl of dc.icent or progre8s in an arc of a circle round the pubic centre 
goes on. The Hexion of the spine is now rever::;ecl. Above the brim the 
trunk was conc~tve on its left side, as seen in Fit,rs. 1-16, 1-17, 1-18. "rhen the 
breech has dipped into the pelvis, the trunk becomes concave CJD its right 
side. The breech descends first. The right ischium presents at the vulva. 
Then the whole breech sweeps the sacral concavity and perineum. The 
trunk follows. The right arm, which has not always ri~en completely out of 
the way, comes next; the left arm, and lastly the head, the right side of the 
occiput under the pubic arch taking its rotation movement and its move
ment in Carn!:l's curve. 

Spontaneous Expulsion or Evolution. 

Let us now contrast spontaneous version with spontaneous evolution
" evolutio spontanea,1' "Selbtsentwickelung," 11 evolution spontanee." The 
cause of the difficulty that opposes delivery in shoulder presentation must 
be first understood. The pelvic canal is too small to permit a full-sized 
living child to pass freely when its long axis lies acro~s the inlet. On look· 
ing at Fig. 1-19 we see the shoulder driven into the pelvis, forming the apex 
A of a triangle or wedge, whose base BC is considerably longer than any 
diameter of the pelvic brim. To overcome this difficultv, Nature struggles 
to sh~rten the base BC. To a certain extent she genefally succeeds, and 
occas1onally she succeeds completely. 

'Vheu the liquor amnii has escaped, the uterus contracts concentrically, 
te~ding to shorten all its diameters, especially the transverse diameter. The 
axis formed by the trunk and head of the child, which go to make up the 
resisting ba8e of the triangle, is flexible; therefore B and C are brought 
nearer to each other. This process we may call the" balling of the child." 
When the utmost approximation has been attained in this manner, we still 
have the entire thickness of the head, equal to four inches and only slightly 
compressible, plus the thickness of the body, which, after all possible gain 
by compression is effected, is equal to at least two inches more. The sum 
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will exceed by an inch or mhre the available space in the brim. Or, taking 
by circumferences, which is the more exact method 1 we should find that the 
<'ircumference of the :fU..tal ball exceeds that of' the brim, 14.60 inches, by 
three inches or more. 

As a general rule, it may be stated that no part of the child, except a leg 
or an arm, can traven;e the pelvis along with the head, and even this not 
witbout difficulty. The head alone is quite hnge enough to fill the peh·is. 
One result of the great compression exerted by the cnncentric contraction 
of the uterus is to rnuse such compre~sion upon the chest, abdomen, head, 
and neck of the child, and so to compress the placenta and cord, that the 
child is asphyxiated and killed. It is simply squeezed to death. The con
traction of the uterus, although evincing returns of spasmodic violence, 
rarely remits enough to allow of the restoration of the placental circulation 
at recurriug intervals. The death of the child, leading to loss of reisiliency, 
will, after sufficient time, admit of a much further degree of compression or 
"balling," and then poosibly the child may be so doubled up and moulded 
that it may enter the pelvis. 

One condition, therefore, of spontaneous evolution is the death of the 
child. If not alreadr dead at the commencement, it will almost certainly, 
if of medium size or larger, be killed in the course of the proces~. Other 
conditions are, a. child below the normal size, monsters defective in re:.iliency 
and in parts to which the normal physical properties are due. 

Ilerein lies a great distinction between version and e\'olution. A living 
child i~ favorable to version, a dead one to evolution. 

The procelils of spontaneous evolution, also described by Denman anrl 
other.::1 hefore him, wns afterwards explained by Dou~las, who put forward 
his explon1ttion as a. correction of that of Denman under the erroneous im
prc .. 5iou th11t Denman's <le:-:.cription was not based upon correct observation 
nn 1l interpretalioo. Douglas wa~ right as to the affirmat.ion of spontaneous 
evolution, l\nd wrong as to negation of spontaneous version. Denman was 
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not only right as to spontaneous version, but also as to spontaneous evolu
tion. Both processes are now well understood. Kleinw5.chter gives an ex
cellent illustration of spontaneous evolution in process in a frozen corpse. 
We select a similar illustration from Chiara. 

Rpontaneous evolution from the first position proceeds as follows: At first 
we have the oblique position of fcetus and uterus represented in Fig. 1-IG. 
Secondly, strong flexion of the head upon the trunk and descent of the 
shoulder into the pelvis, Fig. 149; the head is in one iliac fossa, the breech 
in or approaching the other. At this stage, commonly, the membranes burst, 
and the arm falls into the vagilLa, the hand appearing externally. Thirdly, 
increased descent of the shoulder an<l protrusion of the forearm . If the 
child is alive at this sLage, the protruding hand and arm become greatly 
swollen and cyanoscd, livid, from the pressure upon the veins in the axilla 
against the pelvic wall. This swelling, then, is evidence of life. Another 
correlated fact is that at this stage the cord frequently comes down and may 
be felt pulsating. It is apt to be washed down by the rush of liquor amnii, 
if the membranes burst before the shoulder and chest fill the pelvic brim. 
The body then doubling or balling under compression, the shoulder jammed 
against the symphysis, the lower side of' the chest b~lges more and more, 
and presents under the pubic arch. The bent trunk is forced lower into the 
pelvis, is followed by the breech, which finds accommodation in the sacral 
hollow. This brings about a change in the relation of the child to the pelvic 
diameter. From transverse, as above the brim, the child now approaches 
the conjugate diameters i the head comes more over the symphysis. Then, 
lastly, comes the moi·ement in a circle of the body round the fixed shoulder. 
The side of' the trunk and of the breech sweep the concavity of the sacrum 
and the perineum; the legs follow. When the whole trunk is born, the 
movement of restitution is effected, the back turning forwards, the belly 
backwards. The head escapes from its fixed position above the symphysis; 
the chin turns downwards; the occiput looks upwards to the fund us uteri; 
the nu cha is turned to the right foramen ovale. The head enters in the left 
oblique diameter; it takes the rotation movement iu the pelvis, the occiput 
coming under the pubic arch. Then the movement in Carus's curve is exe
cuted; the chin first appears, followed by mouth, nose, and forehead, which 
successively sweep the perineum. The occiput, which had been applied to 
the aymphysis, comes last. The left arm usually escapes soon after the 
emergence of the trunk. So strict is the subjection throughout this process 
to the laws which govern the mechanism of ordinary labor, that Lazzati 
does not he:sitate to describe spoutaneous evolution1 as the natural delivery 
by the shoulder. 

The lower segment of the uterus expands slowly, continues rigid; the 
vagina becomes tumid, congested i the vulva presents similar characters. 
The perineum is put upon the stretch, and is likely to undergo laceration. 

The case described is the most common form of spontaneous evolution . It 
is the type of the rest. Keeping its mechanism well in mind, there will be 
little difficulty in tracing the course of spontaneous evolution when the child 
presents in any other position. 

Such, in brief, is the description of spontaneous evolution. Were it more 
often justifiable to wait and watch the efforts of Nature, we should probably 
not seldom enjoy opportunities of obsen•ing it; but the well-founded fear 
lest Nature should break down disastrously impels us to bear assistance. 

Spontaneous evolution may be accomplished by the head tr1rnersing the 
pelvis first . The case is, indeed, rare, but the process and the conditions 

1 Del parto per la spullu, 186i. 
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under which it occurs desenre attention. The e:;-;enlial idea of spontaneous 
evolution is that the presenting shoulder remains fixed, or at least should not 
rise up out of the pelvis into the uterus. Tberefore, if the head comes down, 
it must clo so along with the prolapsed arm. This simultaneous transit of 
the head, arm, an<! chest can hardly take place unle>S thechil<l is small. If 
the child is very smnll, the difficulty is not great. If the child be moderately 
large, it will be far more likely to be b0rn according to the process above 

Fro.151. 

de~cribed nnd figured . But some cases of head.first deliveries have been 
observed. PL'1.era.t relate:;;1 a case that seems free from ambiguity. The 
child wn~ large, the shoulcler presenting. A violent pain drove the head 
down. Fiche! de Flichy2 gives two cases. Ballochi rcla.tes one.' Robert 
Barneg lrns seen an instance of the kind. Lazzati an(l l\Ionteggia held that 
in such cases the descent of the head was the result of traction upon the 

1 ,Jnurnnl Compl~rnC'nh1irt>, t. xxix. 2 Ob.-.errnlinM \lf'1lico~Chirun~icale.-.. 
1 ~filnu1tle compl11to Ji Ob .. tC'tricrn, 1~:,11. 
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protruding a1·m. Fielding Ould relates the follm\ ing: He was called to 
assist a midwife who had been pulling nt the chilrl's arm, which came along 
with the head. The head wa::; so far advanced that it could not be put back 
in order to come at the feet. However, after an hour of exce:;;sive toil, he 
brought forth a living child with a depression of the parietal and temporal 
bones proportional to the thickneEs of the arm. Next morning the bones 
bad recovered. Mother and child did well. 

ITTiat are the conditions required for tlte execution of spontaneous 'Version I 
We are now in possession of at least some of the facts necessary to enable 
us to answer this question. It is prnbable, however, that some of the COD· 
ditions are not yet undel'stood. Certain it is that we are hardly yet in a 
position to predicate in any given case of shoulder presentation, seen at an 
early stage1 that spontaneous version will take place, as we might be if all 
those conditions were known an<l recognizable. They would be more familiar 
if the law to turn were not laid down in such imperative terms; if the dread 
of evil as the consequence of neglect of that law were not so overwhelming. 
For if Nature be always superseded, if the physician always resort to arti-
6cial turning as soon as he dett=cts a shoulder presentillJ,!', how can he obtain 
sufficient opportunities for discovering the resources of Nature and how she 
acts in turning them to account? 

The principal conditions, however, seem to be: 1. A live child, or one so 
recently dead that t11e tone or resiliency of its spine .is still perfect. 2. A 
certai11 degree of mobility of thP child in 1dno. !l. i-.;trong action of the uterus 

Fu; 15:!. 

and auxiliary muscles .. A roomy pelvis does not appear to be especially 
nece.s~ary. The retention of some amount of liquor amnii may facilitate 
mob1hty. It moet freq~ently takes place at the hei:inning of the dilatation
stage, when the fwtus 1s freely movable. It is effected by the restitution 
action of the uterus. 

~pontnueou.s versi~n is 1_1ot likely to take place when the shoulder has been 
driven dm~· n Ill a. pomt w1t~1 a part of the chest-wnll low in the pelvis, and 
the uterus .1s st~ongly grnspmg the fretus in every part, bending it:; long axis 
by approx1matmg the hea<l and breech. It is not likely to take pince when 

~~~i:;a~h~~s th~v~~~eedmt;~~a~~s r~t~:~!iol~~;<tl:oc~·::l~~~c~:·mA~~;;~f~~~~r~:~!~ 
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however, have witnessed self-turning when the arm has protruded. Spiegel
berg has seen it twice. But the practical question will arise: Is spontaneous 
version so likely ever to occur tbat we shall be justified in trusting to Nature? 
Ample experience justifies an. answer iu tbe affirmative. But the great 
lesson taught by the observat10n of the phenomena of version is this: If 
Kature can by her unaided powers accomplish this most desirable end, we 
may by careful study and appropriate manipulation assist her in the task. 
We shall be the better ministers to Nature in her difficulties, as we are the 
betler and humbler interpreters of her ways. "1\Tatura enimnon nisi parendo 
vincitur." 

The application of this principle and of the precediug study will be dis
cussed when we have to treat of the operation of Turning. 

Diagnosis, Course1 and Tl"eatnient-Dangers to 11/olhm· and C'hUd. 

The diagnosis, consisting mainly in recognizing the malposition, resolves 
itself' nearly into that of the p_resentation. The question of prognosis-that 
is, of estimating the probability of' the case being coucluded by Nature's 
operations, spontaneous version, or spontaneous expulsion-must be governed 
by tbe considerations already set forth 1 and by the conditions of the individual 
case. 

The treatment may be very important. It consists obviously in aiding 
Nature in the task she is engaged in. In cases favornble to probable cephalic 
version, the physician takes note of the obl.iquity of the uterus and assists in 
rectifying it. For example, if, as is commonly the case, the fundus is in
clined to the right, he applies pressure to the fundus on the right side, 
directing it towards the median line, whilst at the same time, by the palm of 
the other band applied to the opposite or pelvic end of the uterus, be pushes 
this to the middle line. Thus gentle, steady pressure applied simultaneously 
to both poles of the uterus, the axis of the uterus and of the child is brought 
into chle relation with that of the pelvis, and the head is carried to its proper 
place over the brim. Or the bipolar principle may be applied in another 
way-namely, by pulling down the cervix uteri from within, by hooking the 
forefinger into the os uteri, whilst pressure is exerted on the fund us externally 
town,rds the median line. If, when due relation is attained, the membranes 
nre ruptured, the restitution force of the uterus will aid in securing the bead 
in the brim. If this be found doubtful, the forceps should be applied. The 
course of the labor is then greatly under the command of the physician. 
The posture to be observerl by the woman shoul<l be that which favors gmvi
tation of the fondue uteri towards the median line. 

This question alHl tbe cognate one, bow to aid spontaneous version by the 
breech, will be further discussed when describing ''Versions." If obliquity 
of the uterus and moderate deviation of the head to the side of the brim be 
observed before the advent of labor, things may be brought into due relation 
by similar external bipolar manceunes, and secured there hy judicious pad
ding at the fuodus, and in the iliac fossa mafotaiued by a roller. This has 
been practised snccessfully by Flamant, Osiander, Wigand, d'Outrepont, 
ourselves, and others. 

How to aid spontaneous evolution will be described when treating of ver
sion under <( D.vRtocia." 

DANGER TO MOTHER .AND CrrILD.-The spontaneous version is favorable 
to recovery of mother and child. The process, being, in fact, a return _to 
the conditions of natural Jabor1 is therefore propitious to both. This applies 
especinlly to cephalic version. The risk attending breech version is also 
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small to the mother, but the risk to the child is likely to be the same as that 
encountered in ordinary breech labors. 

Tbe danger attending spontaneous evolution is serious. ..A .. s we have seen, 
the process commonly postulates a dead or immature child to begin with, or 
its destruction <luring its execution. A very small child might pass alh·e 
through a roomy parlUrient canal. Simon 1 says that 14 out of 1 ~.)children 
survived, and in some of these the child was well de\•elupcd. The danger to 
the mother exceeds that of ordinary labor. She has to run the gauntlet of' 
rupture of the uterus, of exhaustion, of injury to the hi adder, of overwrought 
nervous anJ vascular tension at remote points-in short, all the da11gers of' 
dystocia arising during the labor and consequent upon it. 

It is not easy to state these numerically. The number of cases uncom
plicated by accident and by treatment are too limited to admit of those 
seemingly precise, but really most deceptive, constructions called statistical 
statements. But Siruon notes only ;) maternal deaths out of 125. 

PRJ;;.o:;ENTATION OFTllE L1lirns AT~OXG WITHTIIE IIE.\.D.-,Ve have already 
said that, as a general rule, the head is large enough to fill the pelvis by 
itself. It does not readily tolerate any other part iu company. But it occa
sionally happens that a hand, or even an arm, may clescencl alongside the 
presenting head. Such cases may be said to be "missed shoulder presenta
tions." A little more descent of the arm or at a little earlier period, and the 
beaJ might be deflected out of the brim, and the shoulder might take its 
place. 

It is not a very uncommon evc;nt, however, for a hand to come down by 
the side of the head partly engaged in the brirn. Generally, as soon as the 
head descends so low as to get fixed in the brim, the hand or arm, meeting 
more resistance from the lower segment of the uterus and the side of the pel
vis, recede~. and the head then proceeds alone. 

When the arm is prolapsed, this is generally due to imperfect filling of the 
lower segment of the uterus and of the pelvic brim by the head; as happens 
when the position of the uterus is oblique, or the head is small, or the shape 
of the brim is irregular, as when it is reniform. Premature labor aocl death 
of the fictus are favoring conditions. Under such conditions the arm is likely 
to be washed down when the liquor amnii escapes with a rush. Under ordi
nary proportions, it hi not a very rare thing to see the hand, and even a part 
of the forearm, come through the outlet along:side of the head. But there 
may be considerable delay anrl difficulty if the arm descends low in the 
anterior wall of the pelvis. Such a relation may impede the rotation of the 
head, and lead to great bruising of the arm. The least troublesome relation 
!s when the arm is placed in the hinder side of the pelvis; it then finds room 
~n the spa~e on the ri!{ht or left of the promontory, ao<l may not seriously 
mterfere with the cour:-;e of labor. 

The frealment falls within the scope of the operation~ for dystocia, and will 
bede~cribe<l in the section on "Version." \Ve are in this place concerned 
with the more striclly physiological cases. 

Complicated Presentations. 

PROLAPSE OP THE UMBILICAL Conn is a frequent complication of oblique 
n.nd Lreecl~. p_re~eatations, of placenta prrevia, premature labor, excess of 
hquor amr:rn, rndeed of all labors in which the lower segment of the uterus 
below Bandl's ring and the brim of the pelvis is imperfectly filled by the 

1 Die Selbstentwicl.:clung, 1R•i7. 
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pre!<enting part of the child. This subject also will be more fully described 
in the settion on "Version." 

Pni:s~"TATIO~ OF THE Pr.ACENTA.-This is described under u Hem· 
orrhai;e." 

Pn1;...;1-:~T.\TJON OP A PoLYPl'~ OR 'llmoR.-This will be described under 
4•f)y5(1)c:ia." 

DoH~.\L DJSPLACIDIE~T or AN ARM also falls under" Dystocia." 

Twins. 

The history of twin gestation has been partly drawn in the chapter on 
the "Physiology of Gestatiou. 11 We refer to this section (seep. 20-1) as an 
introduction to what follows on the clinical aspects of labor with twins. 

In many ens.es the labor is premature, coming in the eighth or ninth 
month. The combined weight of the two footuses, and therefore of' the space 
they occupy1 will common ly exceed that of a single fOOtus, even of a more ad· 
vanced gestation. Thus taking the weight of a mature single footus at term 
to be nine pounds, the combined weight of twins at the end of eight months, 
may be twelve pounds or more. Add to this excess of weight and bulk of 
the footal element, the increased quantity of liquor amnii, the two placentas, 
and the larger uterus, and it is not surprising that tolerance of the gestation 
is exhausted nt an earlier period than in the ordinary course of single gesta· 
tion. Perhaps nlso, under the double stimulus, the vascular and nervous 
tension is greater, and so the explosion of labor is precipitated. One factor 
determining labor is, no doubt, the distention of the uterus, and the limit of 
<listensibility is sooner reached in twin gestation. The account given (see 
p. 20-1) of the disposition of the fcetuses in utero supplies the clew to the 
character of the labor. Thus, when tbe frctuses are enclosed each in its 
own fruit·sac, the cords and limbs are usually preserved from mutual entan· 
glement. Then the children will be born successively without difficulty. 

There are two chief dispositions of the children: 1. In th is cnse both the 
fcetuses ure disposed bead lowermost, but 011 a difl0rent level. 2. The 
fcetuses are reversed-that is, one occupies the lower segment of the uterus, 
its head lowermost over the pelvic brim; the other fits itself to the uterus 
and its follow by tnking the opposite posture-that is breech downwards, 
henrl at fund us uteri. Each fcctus is in its own sac i one lnwer than the other. 

TnE Po:-tITlO~ OF TflE FmTt'SES ..iT LLrnon.-Rpiegelherg, summing up 
1138 twin labors analyzed hy Kleiuwiichter nnd Rell'.-'~. found that both 
presented by the head in 558 ini:;tances, or \·ery nearly one.half'; that one 
presented by the head, the other by the breech, 361 times, or nearly one
third; that both pre~entecl hy the breech 98 times; one by head and one 
trnnsver~elv, 71 tirues; one breech and one transver .. e, 46 tirnesj both trans
versely, -1 limes. 

Thus, of 2276 children, the head presented in 15-18, the breech in 603, 
noel there were 125 transverse presentations. . 

It is thus 1:5een that although bead presentations predominate, the propor· 
tion of breech nod transverse presentations greatly exceeds what is observed 
in single births. 

In both cases, one ovum presents at the cervix uteri and engages in the 
brim of the pelvis nt a time. Indeed, under the law of accommodation, one 
frotus will nerr~i::.arily push the other aside during gestation, or at the com· 
mencemeut. of' labor. Thus, at the beginning twins may not be suspected. 
The membranes nud a head present in the ordinary way. The dilatation 
period is often more tedious. Tbe force has to be transmitted to the pre· 
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sen ting bag of membranes through the other bag. l'"orce is therefore wasted. 
Besides this, the uterus is over-distended and its contractile power is impaired. 
'Vhen the presenting bag is ruptured, and the liquor amnii has wholly or 
partially escaped, there may still, for the reasons stated, be some delny in the 
expulsive stage; but not seldom the uterus acts vigorously and the fir.st child 
is born quickly. When this is de1ivered, its cord should be tied. 

CounsE OF L.\UOR WITH TwrNs.-Taking the case in which the fcetuses 
are disposed head down, we find that one presents at a time. The mem
branes burst, the head engages in the pelvis much as in single labor, and the 
child progresses through to birth. It sometimes happens that the second 
child foJI0\\8 very quickly, so that there is no time or occasion to consider 
diagnosis or treatment. But sometimes the first child is delivered slowly. 

Fm.153. 

Occasionally its placenta follows. If it should not do so at once, it is held 
to be good practice to tie its cord, separate the child, and wait a while. The 
reason for tying the cord is the possibility of anastomosis between the pla
centas o~ the two ~1etuses, so that if we divided one cord without tying it, 
blood might be drarned off from the placenta, and the child still in utero and 
d~J~endent upon ~h? placental circulation might be destroyed. This pos8.i
b1hty, slender as 1t 1s, must be borne in mind. 

An interval of repose follows the expulsion of' the first child. It is ob
served that the ab!lomen and the uterus have not shrunk as is usual after 
single birt.h; and on palpation the outline of the still large uterus may be 
feltj the parts of another child may also be made out. Examining iD.ter
na.lly, a secon.d hag of membranes is felt occupying the dilated cervix uteri, 
and through 1t the presenting part of the child; in the cnse under considera· 
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tion, it is another head. The passages having been fully dilated or 11 canal
ized" by the first child, it might be expected that the second child would 
pa.<iS quickly. It is often so. But occasionally the labor linger:3, from ute
rine or systemic exhaustion. If not aided, the delivery of the second child 
may be delayed for several hours. Cases are reporletl in which the second 
-child has not been born until one, two, three, or more days later. 

Wheu the second child is born 1 its cord is tied in the u~unl manner. There 
i!-1 again au inten·al of repo~e, to prepare fur the placental period. It is not 
de5irable to hurry this stage. But it is especially useful to maintain steady 
pre...;sure upon the body of the uterus. \Vhen the contractile propertv returns, 
the pressure should then be concentric-that is, the uterus should b'e grasped 
by the two hands, as described by the title of" Expres!'liou of the Placenta." 

The over-distended uterus rarely contracts so powerfully as to detach nod 
cust the placentas as it does in single labor. " Expression/' therefore, is 
especially called for. In this way the placentas may be detached and 
squeezed out into the bed. In some cases the placentas come separately i in 
others, attached in one cake. But it is necessary to be doubly careful so to 
compress the uterus from side to side as well al'. downward", as to avoid 
causing inversion of the organ. 

The placentas expelle<l,steady pressure should still be kept up on the fun
dus uteri, at fi03t by the intelligent hand, then by pad and binder. The 
liability to hemorrhage in plural labors is greater, from four causes: 1. There 
is probably a grenter volume of circulating blood with increa~e<l vascular 
ten,;ion i 2. The area left bare by tbe double placenta is greatly larger; 3. 
The uterus is thinner and weaker i 4. The shuck of the labor is greater, dua 
chiefly to the sudden lo~ of the double burthen. 'Ve have seen that Gassner 
e,:)timates the loss in single labor, made up of child, liquor nmnii, pla.centa, 
blood, and excretions, at a. little more than ten per cent of the body-weight. 

In the case of twins, the proportional loss to the body-weight is higher. 
The sudden removal of this mass from the pelvis aud abdomen must exer
cise u. correspomling impression upon the nervous and vu."cular sydtems. 

So far labor with twins follows the ordinary couri:Je of siugle labor, the 
difference being that. one ovum presents first aad that another follows. Such 
a In.bar falls under u Eutocia ." But thing.i do not always proceed so smoothly. 
The fretuses may ob~truct each other in the labor, and give rise to serious 
forms of" Dystocia," requiring operative aid to release them and to effect 
delivery. These complications and the treatment will be de~cribed in con
nection with the appropriate operations. 

Triplet~.: 

Labor with triplets differs mainly from Jabnr with twins in being likely to 
be even more prPruature. The children may follow each other at long inter
vals, but sometimes they succeed rapidly, and it i~ e\·en posf'ihle for two of 
t~em to engage in the pelvis at the same time. The placentas may be <l.is
tmct. In one ca8e observed by ourselves three placentas came away qmte 
separate from each other. They may, however, be united at their margins. 
A placenta may present after the birth of one child, and come away before 

~~~, "tt~t c~!~\~r::t~T,~~ i;e~1~~iff~ v~~a11~~t;~!:~1~fffi~~r~~r r~~-~r; :~c~0rat~v):~ 
this cause. The risk of hemorrhage is probably greater than in twin-labor, 
and corresponding care is required in preventing or arresting it. 
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ACCIJJE!"T~ OCCURRl:SU DURl:SO .A"."D FOLLOWISO uro~ L.AllOH. THY. llE'IORROAOE-;, 

lN'l"Ll.:Ol!'W TH~ lllBIOltRHAOE"" OF GE'-T\TIO'.\' i-O-('\J.u;n ICAl'CIDENTAL 

1n:\IORRll.\CH: ;" PL.\<'E:-.:TA PR.EVIA i ro:n-PARTUM 11~;\IOlUHl.\OE i SEC'O'.\'DARY 

OR PU•:nr•:RAL llE\IOIUUIAOE; TJIRO\JBUS OR ll~E\IATOCt:LE. 

DURI~G labor and soon after it certain accidents may arise. The principal 
accidents that occur during labor are: 

A. Hemorrhage, including thrombus or h::ematoma. . . . 
B. Lesions of the parturient canal, as ruptures, lacerat1ons, bru1srngs of 

the uterus, vagina1 and perineum i sloughing. 
C. Fistulre: vesico-vaginal, recto-vaginal. 
D. Inversion; retroflexion; anteflexion of the uterus. 
The following accidents, although their cause may be traced back to the 

labor, come into prominence chiefly at variable times after labor: 
E. Inflammation and loosening of the pelvic joints. 
F. Rubinvolution of the uterus. 
G. Various nen•ous disorders, as paralysis of the uterus, bla<lder1 and 

intestines. (Puerperal insanity has been described under the" Diseases of 
GE·statiou.") 

IL Disorders of the circulation and lungs. (These merge into the "Dis
eases of Puerpery.'1) 

This chapter will comprise the history of 

A. IIE:UORJUIAGE. 

In order to present a connected and more philosophical account of hemor
rhage1 we here bring together, into one continuous history1 the hemorrhages 
of gestation, of labor, and of puerpery. The hemorrhages which break out 
during these succei:;sive epochs of the partul'ient process have one common 
foundation. It is true that the conditions which lead immediately to the 
outbreak of hemorrhage in these three epochs, that the cliuica.l history, and 
the treatment present distinctive characters. Still, the different characters 
will be the better understood by studying the hemorrhages of parturition in 
their essential connection, preserving the natural order of historical sequence. 
So shall we more firmly grasp the general facts and laws of hernorrhages1 
their physiological evolution, and the principles of treatment. 

Gene1·al Laws and Predisposing Causes of Hemorrhage. 

The chief of the~e are high nervous and vascular tens ion; hydr::emia; 
the stimulus of ovulation; the developmental attraction of blood to the 
pelvic ve:ssels. 

Although these factors are most active in gestation, some of them are at 
work in tbe hemorrhages oft.he non-gravid state. The hemorrhages of early 
gestation are strictly analogous to meostrun.tion and menorrhagia. This 
analogy, if' less clearly seen in the hemorrhages of advanced pregnancy, of 
labor, and of puerpery1 may nevertheless be traced. It is a further illustra-
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tion of the physiological homology of menstruation and labor already 
pointed out. 

We may first broadly distinguish the hemorrhages as follo\VS: 
1. The hemorrhages of gestation { . 
2. The hemorrhages of l:tbor. are_ hemorrhages of high tension. 
3. The hemorrhages of puerpery are hemorrhages of low tension. 
Thus we realize a first disiinction. 

1. The Hemorrhages of Gestation. 

These group themselves clinica1ly into: 
A. The hemol'rhages of the first three or four months, and 
B. The hemorrhages of advanced gestation . 

.A. The Hemorrhages of Early Gestation. 

Many of these are associated as cause and eifect with abortion. In trac
ing the history of abortion we have necessarily referred to these cases. But 
hemorrhages occur in connection with early pregnancy which do not neces· 
sarily affect the attachments of the ovum. It is desirable to point these out 
in the first place. 

HEl\rnRHIIAGEs OP EARLY PREGNANCY ~OT ENTAILING AnoRTION.
Uurler the high vnscular tension and pelvic hyperremia attending gestation, 
the gorged mucous membrane of" the vaginal portion and cervical canal may 
permit blood to ooze out in quantity large enough to attract attent!on, and 
to ~ive the alarm that abort.ion is impending. This may occur without any 
lesion of tbe mucous membrane. But it is more likely to occur when there 
is abrasion or loss of the epithelial element. In either case, the hemorrhage 
is especially prone to break out at a menstrual epoch. Indeed, this is a 
general law observed in all the hemorrhages of gestatiou, and, it may be 
added, of all hemorrhages after labor, and in the non-gravid state. It is the 
consequence of the increase of \Tascular and nervous tension at those epochs. 

The continuance of' hemorrhages of this kind, although the blood escapes 
from an area outside that properly concerned in the gestation, may still, by 
attracting an unwonted flux to the uterus generally, lead to such excess of 
blood-pressure in the uterine vessels a-S to induce extravasation in the decidua, 
and thus lead to abortion. 

Io this event we see an illustration of one of the laws of hemorrhage 
which has a. wide application. The law is this: \Vhen hemorrhage sets in 
from any given point, there quickly follows an attraction of blood towards 
the point of escape. The blood destined for the system generally is greatly 
cliYertecl from its equable distribution, and directed in undue force and 
qllautity to the broken point in the circulation. 'l'here is, in short, a dis
order in the dynamics of the circulation. 

One indication, then, in the treatment of all hemorrhages, especially ap
plying to the case in question, is to control this perverted action of the cir
culation. To nccomplish this we seek to lower the nervous and vascular 
tension, by giving snlines, laxatives, and sedatives. Digitalis and the 
bromides are extremely useful. Lisfranc insisted upon the value of" deriv
atiQ'e venesection 11-that is, opening a vein iu the arm; by setting up a 
new nttraction the current of blood will be diverted from the seat of hem
orrlrnge. At the same time the tension of the vascular system is lowere?· 
Without recommendi ng empirical recourse to this method, we know that m 



560 HEMORRHAGE!::i. 

some cnses it has been useful, and it illustrates the law of hemorrhage. .At 
the same time we examine the seat of hemorrhage for indications for local 
treatment. 

But there is another form of local disease, almost always giving rise to 
hemorrhage, which demands close attention. This is maligwrnl disease of 
the cerl•i.1· uteri. fo cases of this kind, hemorrhages, nt times profu~e. occur 
at the menstrual epochs and at uncertain times; copious serous di~charges 
tinged with blood, an<l often offensive to the smell, being more or less con· 
tinuous. Pain is not constant. 'Vhen these discharges nre observed, local 
exploration may reveal the disease by the enlargement of the \'flginal portion, 
induration, an irregular knobby surface, perhaps ulceration. One event 
is common, the occurrence or increase of bleecling under the examination. 
But we must point out that all the conditions mentioned may he found, and 
yet the case may not be one of malignant disease. 'Ve have been consulted 
on cases so suggestive of cancer that immediate resort to nmputatiun of the 
diseased cervix, or the preliminary induction of labor, has been strongly 
urged, and in which the subsequent history proved that there was no cancer. 
The conditions described are sometimes produced under the simple action of 
gestatiou upon a. cervix which had previously been the seat of chronic fol
licular inflammation. The glands or follicles of the vaginal portion become 
the foci ot' inflammatory action; hyperplasia with induratiou is set up, and 
then when the intense hyperremia of gestation is added, the swelling is 
greatly increnr-:ed, the <lark purple congestion and abrasion from epithelial 
shedding enhance the suspicion of malignancy, and the case is set down as 
cancer. "re have ~een all these conditions subside quickly after labor, and 
the cer\'ix return to the pale smooth appearance of health. It will never
thelC:'S sometimes be difficult to differentiate these cases. It might, perhaps, 
be stated generally that we should not readily admit the presence of cancer 
unless it had been fairly diagnosed before the gestation, and unless there is 
evidence in induration and fixing of the cen·ix by extension to the vaginal 
roof. 

It may be l·easonably suspected that some c:.tses published as successful 
examples of amputation of cancerous cervix during gestation were exam
ples of the simulated cancer described above. 

TnE Coumm OF GESTATION Co:m'LYC_\.TEn \\'ITU CAXCER.-,Vhen things 
are nllowe<l to take their course, the issue is almost invariably disastrous. 
The disease i::; not arrested by gestation, hemorrhage and exhausting dis
charges recur, and when labor sets in there i::; imminent danger of lacera
tion of the cerdx, which may extend and cause rapid death. If the woman 
escape Lhis catm~trophe, she still has to run the haiard of traumatic hemor
rhage, which it may be difficult to restrain even by the actual cautery or by 
ferric ch~orid~. The n~7t cl:rnger_is from sloughing of the injured tissues 
a_nd sept1creID:1a. And .1f she survive all. these dangers, she will probably 
smk at .no chstaut penorl_ fror;n the. ordmary progress of the disease, the 
more quickly from the 1111pa1red vital powers consequent on labor and 
puerpery. 

It uccasionally happens that the natural development of the inferior seg
ment of the uterus and of the cervix being prevented by the diseased trans
formation of tissue, labor at term is postponed, and the ·fC:ctus perishes. We 
have seen a deplorable instance of this kind. A woman who had borne 
several children was, in her last pregnancy, overtaken by malignant disease 
of the cervix. It was detected when gestation was advanced. The calcu
lated term bad been passed, when profuse fetid discharges and septicremia 
set in. In this state she came up from the country, moribund. 'Ve found 
the cervix and lower segment brawny, thick, bleed ing1 and a most fetid 
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steuch; the skull was felt presenting, scalp flaccid, bones loose. She was 
too for gone to think of' Cre.sarean section, tbe more especially as the disease 
had so extended that Porro's operation could not have been carried out. 
As the sole hope of relief from the septicremia, we remove<l the macerated 
fcetus, after crushing down, to offer the minimum of resistance. The brittle 
uecrosed tissues of the uterus gave way, and death-not, we believe, much 
accelerated by the operation-followed in a few hours. 

I~ other cases the fret~s has died .and been retained for some time, sug
gestrng "protracted gestat1011" or "missed labor." 

T1rnA'rMENT.-Tbis will depend upon the nature and extent of the disease. 
Three classes of cases may be distinguished : 

1. Those in which the disease is strictly localized in the vaginal portion, 
and coming under observation near the term of gestation. In these the 
prospect of delivery with safety is good. There is some danger lest the 
morbid tissues may rend under the distention of the passing head; but, as a 
clinical fact, the cervix generally dilates fo,irly. 

2. In iL second class of cases, the disease still localized and the gestation 
not far advanced, it will be best to amputate the diseased portion by the 
Ccraseur or by the galvanic cautery wire. Thus taken early, we may hope 
to anticipate the extension of the disease, which, if allowed to go on, might 
have rendered labor impossible without the infliction of dangerous violence 
to the parts. 

3. In a third order of cases, where the disease is more extensive, having 
invaded the upper part of the cervix and lower segment of the uterus, the 
true course to adopt is to remove the uterus altogether by Porro's operation. 
Spencer \Vells 1 relates a successful case. 

It may even be contended that this radical operation would be best in all 
cases in which the disease is presumably limited to the uterus. 

'Phe henwrrhages o.f cibortion arise directly from blood being extravasated 
between the decidua and footal elements of the placenta, disttll'bing the 
utero-placental connections i or from disease of the ovum ns in hydatiform 
degeneration. This subject has been discussed as a part of the history of 
Abortiou. 

B. The Hemorrhages of Aclvanced Gestation. 

AccmEN'fAL HEi\IORRHAGE.-By this term is understood simply the 
hemorrhage that breaks out in the course of gestation, usually before the 
natural advent of labor, the placenta ha.ving grown in its normal site-that 
is, within the fundal and equatorial zones of the uterus. In this sense it is 
distinguished from placenta prrevia, which grows greatly or wholly within 
the lO\\·er zone. The distinction is arbitrary and unphilosophical. Every 
hemorrhage must have a cause; none can strictly be called 11 accidental." 
But, bearing this in mind, the term may be retained as a matter of conve
nience. 

Convenience, however, is here, as is too often the case, purchased at the 
expense of truth. The term n unavoidable," as applied to the hemorrhage 
of placenta prrevia, is much too absolute. 

There is, however, sound clinical reason for studying the hemorrhages that 
occur during the latter three months of pregnancy, distinguishing those con
nected with placenta prrevia from those which occur when the placenta has 
grown within the normal boundary. 

As we approach the term of gestation, the relations of the placenta to the 

t 1Ied.-C!Jir. Trans 
36 
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uterus differ materially from what obtains in the earlier months. The adhe
sion becomes less intimate; slighter causes determioe its premature detach
ment i anti one circum::;tance which lends special significance aml gravity to 
the hemorrhages of this period: the liability to partiul or complete retention 
or conct-almrnt of the extravasated blood 1 is almost unknown in the first half 
of gestation. This important practical distinction we certainly owe chiefly 
to Rigby's definitions. This distinction and the ?utflowing clinical indica
tions do not seem to have been adequately appreciated by most French and 
German authors. 

Hemorrhage in the latter months depends essentially upon detachment of 
the placenta, so that blood flows from tbe ruptured and bared utero-placeotal 
ve~sels. This general proposition is no Jess true of the hemorrhages which 
arise when the placenta grows to the fundus than it is when the placenta 
grows to the lower zone. 

'1'/u· immcdi(lte causes of detachment of the placenta are: (I) Contractions 
of the uterus, which distnrb and break the relations of surface between uterus 
and plnceuta. (2) Under especial sud<len determination of blood to tbe 
uterus and placenta. (3) External violence. 

1. Towards the end of ge:station, the muscular fibre of the uterus becomes 
rapidly developed, and contractilily becomes more and more pronounced. 
Hence it is that detachment of the placenta is more frequent at this period. 
Causes that heretofore would have been harmless may now excite actii•e con
traction. Sl>me degree of contraction analogous to the peristaltic motion of 
the intestines may commonly be felt by the hand, especially if it be applied 
cold ou the abdomen . If contraction be excessive or sudden, the placenta 
may be partially loo:sened. The smallest extravasation between uterus and 
placentn will excite further contraction; tbe separation is increased and 
more blood is effused. 

Gendrin gives the following explanation of the mechanism of detachment 
of the placenta : The muscular structure of the uterus is disposed in two 
layers, an external and au internal. The relations of these two layers with 
the vascular layer account for the influence they exercise in the production 
of hemorrhage. "\\There spasmodic contractions are excited, the intrauterine 
vascular plexus being pressed irregularly by these muscular contractions, 
blood must flow in some points of the placental disk; hence a loca l.conges
tion which may cause a rupture of the weak venous branches. These con
tractions, by causing circumscribed puckeriugs on seg111euts of the uterine 
globe, necessarily drng upon the placental connections, and may cause their 
rupture. 

2. The second cnuse may act independently of the first, but with peculiar 
force when the first is present. Emotion will cause contraction of the uterus; 
it is also a powerful agent in determining a sudden flow of blood to the 
uterus. The sudden lE'nsion of the vessels, aided or not by contraction of 
the mmscular wall, is relieved by extravasation of blood between placenta 
and uteru::s. Kiwisch obsen·ed that clet11chment does not always ensue at 
once upon the nenous shock, and that ftoodi11A" may not set in· until some 
hours, even days, bave passed. Such cases, we think, may be explained by 
supposing that a slight extravasation takes place at the time, which, acting 
as an ·irritant to the uterus, occasions extended contraction a little later. 
The ntero-placental vessels are of extreme delicary; they form the weakest 
point of the circulating system . Sometimes extravasatiou takes place in the 
placenta itself'.--placeutal apoplexy. This will probably lead to detac:hment. 

3. Violenre in many forms may prot.luce similar results. Direct v iolence, 
as from blows upo11 the uterus, usually as:signed as the most common cause, 
acts in an obvious manner. A blow, even if not bearing immediately upon 
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the part of the uterus to which the placenta is attached, may, by repercus
sion or conlre-coup, throwing the uterine wall into agirntion or making it 
contract, cast the placenta. The movements of the fCetus even may excite 
sufficient contraction. Coitus in .some ca!Ses has appeared to be the imme
diate cause. Detachment of the placenta bas been known to follow severe 
vomiting, straining at !:\tool or coughing, standing at hard work at the wash
tub, lifting hea,·y weights. Tlie.tie causes may act, not only by the violent 
succussion, but also by producing uterine and placental hypencmia. But 
the frequency of violence as a cause is, we believe, much exaggerated. 
When violence is the apparent efficient cause, there is frequently preexisting 
a predisposing cause in disease of the placenta, of the uterus, or of the blood, 
or liver1 or kidney, or lungs, or heart, or general systemic disorder. We 
may repeat our apborism: "The healthy ovum clings to the healthy uterus 
with wonderful tenacity." 

'11/ie Predi,~osing (Uuses.-This premature separation of the placenta 
rarely occurs 111 the young and robust, differing in this respect from the case 
of plac:tmta prrcvia. I t is most common in women past thirty-five years of 
age, who have borne many children, whose constitutions are worn by sick
ne~s and poverty, perhaps by intemperance, whose tissues are therefore 
badly nourished, wanting in tone, tending to atrophy 01· degeneration i in 
short, in the same class of persons who are most li,tble to rupture of the 
uterus. In one case we found fatty degeneration of the heart. 

Certain diseases dispose to hemorrhages, and notably to this form. Variola, 
albuminuria (Blot), leucocythemia (Patersoo1

) , acute atrophy of the liver, 
are amongst the most potent. Disease of the liver, by obstructing the return 
of blood from the pelvic viscera, will necessarily promote hyperremia of the 
uterine venous system; whilst the augmented arterial tension incident to 
pregnancy will throw increaserl strain upon the point of meeting of the 
arter ies and tissues at the plnceuta. Thus the danger of bursting bounds at 
th is, the weakest point of the circulating system, will he very great. 

A strong pred isposing cause may exist in a morbid condition of the placenta, 
such as fatty degeneration, fibrinous masses, or 1:ltrophy, by which the un i
formity of its structure is impaired. A di:seased placenta, especially one of 
unequal consislency1 containing solid lumps, wi ll not follow and adapt itself 
to the varying movements of the uterus and the changing superficial area 
of the placental sile so easily as a healthy placenta does. This cause was 
pointed out by Robert Barnes in his memoirs on "Fatty Degeneration of the 
Placenta." 

A dead falus, again, may favor detachment by (1) entailing changes of 
density u111l other conditions in the placenta, (2) through retrogression of 
the muscular nnd decidual fr;:sues of the uterus, (3) by exciting contraction 
of the uterus iu; a foreign body would. 

((mr.~e and Sympto11111.-There may be no premonitory signs. The woman, 
in her ordinary health, is commonly seized suddenly with (1 ) pains in the 
ltypogu.~ttic region, rd€:rred more eSpecially to the fumlus or one side of the 
utt!ru~. Tlie pain i~ often very severe; ( 2 shock, even to the extent of col
lap:se, muy ensue. The pain is increased on presl'ure; (:~,quickly sometimes, 
but sonH'limes grndually, great di..;fenlion or bulging of the lundus uteri takes 
place i (-1 ) and with it lo11s of regularity of form. A pn~jection or bump is 
folt. The uterus projects more than before inlo the cpigustric region; it 
cnmmunicatC'~ a doughy feel; the form of the frotu:s is lo!::t nt this part. 
These signs are lhe restilt of the stretching of the uterus in a circumscribed 
part by lhe ;_v•cumula.tion of extravusated blood. The hi::;tories of severe 
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cases mostly show that the detachment begins in the middle of the plncentn, 
and proceeds towards the margin under the pressure of the accumulating 
blood. A cavity is formed for the reception of the blood, partly by inward 
compres;;iou of the placenta, which tends to be separated, and pnnly by 
bulging outward of the uterine wall. r~he placenta, cxamin~cl after ~XJ~ul
siou, is found cup-shaped or concave on its maternal surface, mstead uf bemg 
coin-ex. Oldham described a typical case 1 in which the placenta retuined 
its adhesion all round the margin only, a large mass of blood being im
prisoned in the hollow formed between uterus and placenta. The placenta 
is in Guy's museum. (5) A fifth result of the uterine injury and sudden 
shock is the absence of true labor-pains. The uterus is either panllyzed or 
thrown iato disorderly spasmodic action. 

It i:S interesting to uote the analogy between these cases and rupture of 
the uterus. The symptoms often bear a striking i·esemblance. In botl1 cases 
there is sudden injury to the uterus. Accidental hemorrhage may, in some 
cases, be regarded as an alternative of rupture of the uterus. Emotion, by 
cau~ing sudden concentric pre~sure, may cause rupture. This catastrophe 
may be averted if the ovum or its attachments give way. The peritoueal 
cNlt has been actually torn under the violent stretching-a fact that de· 
sen·es to be borne in mind, since it has been produced by the simple me
chanical process of forcibly injecting air or water into the uterus for the 
purpose of inducing labor. Evidence of this will be found in the chapter 
on" The Induction of Labor." 

\Ve must not always look for external hemorrhage as a sign. Blood, we 
have seen, is effused; but it may be retained concealed. There are, indeed, 
the general signs of loss of blood: fainting, blanching, agitation, perhaps 
deafness or blindness; the skin is cold and clammy; the pulse feeble, dicro
tous, or almost extinguished; the features are pinched; the whole aspect 
indicatei; suffering and depression . The intensity of these symptoms is com
monly greater than can be accounted for by the loss of blood-at nny rate, by 
that which escapes externally. The symptoms, then, are due to the com
bination with shock. 

In some cases, not whole blood, but serum, more or less red, oozes out of 
the uterus and escapes externally. The crassamentum or clot is retained i 
the serum is squeezed out under compression . This sign, then, is character
istic of internal hemorrhage and retention. Our attention was first directed 
to it by E. Calthrop.t Hence, when we see a thin, watery blood escaping, 
we may suspect retention of clot from u accidental" or "concealed" hemor
rhage. 'Vheu the child is born, placenta and black clots come away with a 
rush. 

There is an order of C<Mes in which the symptoms are comparatively slight. 
In these there is no mark of tension of the uterus, and but slight shock 
or pain. In this order it will generally be remarked that blood escapes exter
nally; and it is to this circumstance that the mildness of the symptom:s is 
due. There are cases in which rupture of the membranes, or evt:n expect
ancy, is sufficient treatment. There being little shock or exhaustion, the 
uterus quickly reasserts its power. We believe many of these cases of acci· 
<len_tal hemorrhage are so in appearance only, and that they really are in 
their . essence cuses of placenta prrevia. A flap of placenta dips down a little 
way mto the lower zone, and this flap becoming detached, blood readily 
escapes by the cervix uteri. This fnct we have often demonstrated by show
ing that the rent in the membranes was near the margin of the placenta. 
This fact must be accepted as circumscribing the number of cases of acci-

1 Guy 1s Reports, 1856. 2 Lancet,1869. 
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dental hemorrhage. ~Iany are in reality cases of placenta prreYin. It must, 
howenr, be borne in mind that like causes may produce premature separa· 
tion of placenta, whatever be the seat of its attachment. 

Prognosis.-Cnses of this kind, occurring, as they mostly do, under condi· 
tions of reduced power, if not of disease, or under violence, where there is 
little power of recuperation or of resistance, must always be looked upon 
with anxiety. Death may occur in a few hours1 e\·en before delivery, and 
before there is time to succor. Sometimes the acl<led shock of labor illcluces 
fatal prostra~itin ;. and sumet~mes further hemorrhage, fol.lowing the birth of 
the ch1lcl, extrngu1shes what little strength and hope remarned. Safety, then, 
often depends upon early recognition of the nature of the case. 

I t is impos:;iblc to give an approximate estimate of the risk to the mother. 
T he immediate r isk to life is serious; the risks she has still to run if she rally 
from the immediate shock arc scarcely less serious. Secondary hemorrhage, 
continuing shock, peritooitis, metritis, septicromia, present a formidable army 
of daogers. 

The prospect of the child's survival depends greatly upon the extent of 
the detachment of' the placenta. and the time that elapses before its cxtrica· 
tion from the womb. In the cases allied to placenta prrevia, in which only 
a flap encroaching within the lower zone is detached, the prospect is good, 
if the right assistance be given in time. But in the cases of' concealed hemor· 
rhnge, in which the main bulk of the placeutn. i~ tached, the child is generally 
lost. It perishes of asphyxia, arising from the mother's lo::.s of blood and 
collapse, e\•en when a portion of the placenta still remainR aciherent. 

It is difficult to estimate thefrequencyof'these cases. Goodell 1 in a \·aJu. 
able memoir collected 106 cnses; of the:;e 54 mothers perished i and of 107 
children, 6 only were known to have been sa\•cd. Thus the mortality is 
greater than in placenta prrevia, both for mother and child. The case is 
even in a higher degree cataclysmic. 

Treatment.-The fir:;t thing to do in all the cases is to rupture the mem.· 
branes. This by letting off the liquor amnii, takes off' the strain upon the 
uterine fibre, allows the walls to resume their natural condition, and pro
vokes labor. Eveo before doing this, and nt any time when we see prostra· 
tion marked by foeble pulse, oppressed breathing, and colci skin , we should 
rally the patient by the subcutaneous injection of a drachm of ether. This 
may be repented every half hour if necesstwy. The restorative action of this 
remedy is of!en as surprising as it is grati(ying to witness. 

Iu some cnfl-es, in which the prostration is not marked, rupturing the mem· 
IJranes may be enough . Xntnre will <lo the re:st. To proreed ha!:'tily to forced 
delivery might prove fatnl by adding to the ~hock . Ergot is of doubtful 
value. If there is great depres::1ion, it may pro\'e inert or add to the de· 
pree~ion . 

Stimul<intli internally, u·armth to the extremities, and frielion are useful in 
promoting reaction . 

This accomplished, the uterus may be eoahlecl to contract, nnd labor may 
go on spontnneously. Steady, but not forcible, support mny be applied by 
a handnge. 

The next thing, if labor does not set in fa~rly, is to dilate the cervi;~ gradu. 
ally with tlw u:atcr b11g.'{. Before these were mtroduced, the nlternat1ve was 
to risk letting the womnn sink from exhaustion, <~r to cncoun.tcr the pe~·haps 
greater evil of' forcing the hand through the cen·1x and turn111g the ch1hl to 
deliver it . Coll in!; says: "I know of no operation more truly dangerous 

I ''On Concrnlcd .\cdJcnt!\\ Hcmorrhngc of lhc Gnwitl t•t1•r11" " .\mer .. Jour. nf 
OlHelric.;,186!t, 
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both to mother and child than the artificial dilatation of the os uteri and 
turning the child." This opinion, of course, is ba!:iE!d upon the operation of 
forcing the hand through the cervix and then turning. Ile relates. a case 
in which laceration of the uterus was thus caused. If the hydrostatic bags 
are used there is no operation more safe. " rhen there is sufficient dilata
tion, you may deliver by the forceps if the head present; or if the sym~toms 
be urgent, and the child is presumably dead, it will be bett~r to make d~ltvery 
easier and quicker by perforating the head and extracting by cran10tl!my 
forceps or cepbnlotribe. If any other part than the head present, deliver 
by bipolar turning. 

The ruling principle should be to proceed with as littl e precipitation and 
force as po~sible, economi1.ing the woman's strength. 

'Vhen the child is delivered, the placenta comes away with a mass of' 
clotted and fluid dark blood. It is not wise in these cases to employ lmeading 
the uterus or e.rp1·essio11 unless with extreme care; nnd kneading is better 
avoided altogether. If the placenta does not come readily under steady but 
gentle compression of the uterus, it is better, after a subcutaneous mjection 
of a drachm of ether, to extract it gently by the hand . As soon as this is 
done, inject a stream of hot water, 110° F ., into the uterus. This will do 
much to arrest or avert hemorrhage, and will help to rally the patient's 
strength. Should this fail and hemorrhage persist, we must have the courage 
to swab the interior of the uterus with a solution of perchloride or persul
phate of iron, unless we are prepared to let the woman bleed to death. The 
extreme depression forbids all trust in agents which depend for their efficacy 
upon a reserve of power in the system. The paralyzed, injured uterus allows 
fresh hemorrhage. 

PLACE~TA PlCEVIA. 

Before the time of LevrE't and the elder Rigby hemorrhages from placenta 
prrevia and the hemorrhages described in the preceding section were com
monly confounded . The distinction is based upon the fol low ing characters: 
In both cases the hemorrhage proceeds from the uterine surface, from which 
the placenta has been detached . In accidental heruorrhage the placenta 
had grown within the normal region of the body of the uterus-that is, 
above Bandl's ring (see Figs. 83 and 84). Io unavoidable hemorrhage, the 
placenta had grown wholly or in part in the lower segment of the uterus
that is, below Bandl's ring. These two parts we have seen are cliflhently 
endowed. The borly proper above Ban<ll's ring is capable of more vigorous 
contraction than the segment below it, and therefore the utero-placental 
vessels bared on separation of the placenta are more readily closed. Robert 
Barnes, who had, on physiological and clinical evidence, anticipated Bandl's 
anatomical demonstration differentiating these two regions of the uterus, 
divided tl_1e body of the uterus into three zones: ( 1) the upper, or fundal; 
(2) the m1ddle, or E>quatorial; and (3) the lower, or cerv ical zone. This last 
zone is identical with Bandl's lower segment. 

Tim TnEORY OP UNAYOrDABLE HEMORRIIAGE.-Levret and Rigby, 
who first clearly perceived that this form of hemorrhage was connected 
with implantation of the placenta at the lower part of the uterus, did not, 
however, rightly estimate the conditions upon which the hemorrhage de
pended. They held that so long as the labor continued, hemorrhage would 
go on, even increasing-that is, the hemorrhage is unavoidable. The ther
apeuticnl corollary drawn was that/{ manual extraction of the fmtus by the 
faet was absolutely necessary to save the life of the mother." .AlmoSt all 
subsequent authorities concurred in accepting the doctrines and in adopting 
the practice of Levret and Rigby. 
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I>enman is ab:::olute in his sentence. Ile says: "It is a practice established 
by high and multiplied authority, and sanctioned by succet--~, to clelh·er women 
by art in all ca!:iCS of dangerous hemorrhage, ·without co11fidi11g in tlie re~ources 
of the co11.'1lilulion . This practice is no longer a matter of partial opiniun, on 
the propriety of which we may think ourselves at liberty to debate." 

lngleby cxpre~ses the theory thus: "And thus the phtcenta will undergo 
a continuous separation, corresponding to the succe:::sive expansion of the 
neck, until nerLrly the whole of the surface is dissevered from its uterine con
nection. From this it is evident that, when the placenta is uffixed either to 

Fw.1J-1 

the cerdx or os uteri, whether wholly or partially, the vessels will become ex
posed on each successive detachment, and the ultimate safety of the patient 
will clepcn<l upon deJi,~ery by turning the child, excepting, perhaps, in two 
peculiar state!\ in which rupture of the membranes is the only treatment 
offered to us in one case, and the safest and therefore the most eligible in the 
other. Plliu, efficacious as it is in the accidental form of hemorrhage, unless 
adequate to the expulsion of the child, is neither to be expected nor to be 
de:;:.ire<l to any material exteut in the unavoidable form, as iL only readers 
the effusion more abundant; for though a certain degree of relaxation is 
necessary, it mm1t be remembered that, in exact ratio as the cervix uteri is 
ti.ucce~s i Vely developed and the os internum progressively dilated, will an 
additional mass of p lacenta be detached from its counecting medium, and 
hemorrhage he rcnc,ved. 1 

1 l~tC'rinP llC'morrhagC', 1 !-i!l:?. 
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Cazeaux says, since the time of Levret the insertion of the placenta over 
the neck of the uterus has been considered as an inevitable cause of hemor
rhage during the Inst three months of pregnancy and in lab?r. G.ardien 
sn.ys the los:3 is then of the very e~sence of prt>gnancy, and especially of labor. 

·NathinK can be more hopeless than this theory. lleratomhs of women 
and of infants have been its victims. The logic is unrelenting, but the 
premises are false. Pain-that is, contracti~m-.is the thing wanted to_ efle~t 
labor; but if it comes, and come it must, 1t brmgs mortal danger with !t. 
Expansion of the cervix uteri is n necessary condition of lahflr, but the cervix 
cannot expand without causing more hemorrhage. Thus Xature i~ utterly 
at fault. She is condemned without appeal, without the opportumty of as
serting her power. 

There were not wanting, however, men who did not accept this theory in 
all its absolutism. Puzos, \Vigand, d'Outrepont, Robert Lee, recogmzed 
cases in which Nature might be trusted. 

J\Iercier seems to have been so struck with the occasional nbsence of hemor
rhage in placenta pr:cvia that he wrote an e):':say under the titl;. ''Les 
accouchements oU le placenta se trouve appose sur le col de la matr1ce sont
ils constamment accompngnCs de l'hCmorrbagie?" C:lzeaux recognized cases 
of dilatation of the neck in which "not a drop of blood'' was lost. 

In 1847, Robert Bar~es first sketched the new theory of placenta pr~cvia, 
which he subsequently, in various publications, demonstrated by abundant 
physiological and clinical evidence. This theory will be now set forth. Ile 
be~an by dividing the uterus into three zones. 

Testing this division of the uterus into zones, physiologically, we may find 
obvious reasons 'why the placf'nta is usually implanfl'd within the two upper 
zones nf the utems. Some of these are: (1) to insure due circulation between 
the uterus and placenta during labor, interrupted only duriug active con
traction; (2) to admit of equable casting off of the placenta after uterine 
contraction; (3) to leave the lower zone of the uterus free from vascular 
hypertrophy, this being the part which has to bear the violence of distention 
and bruising attending the passage of the child; ( 4) to preserve the placeuta 
from injury an<l detachment during the latter eud of gestation and during 
labor. Of these two zones, tlie upper, or fundal, is the more propitious, as 
it most completely insures the conditions set forth. The fundal seat then 
is the most naturul. It is ,,;uT' i~o,p/v the region of safe placental attach
ment. The equatorial space between the upper and lower polar circles is 
the next in point of' safety. It is the regiou of equatorial placenta. This 
placenta is not liable to pre\•ious detachment. Attachment here may, how
ever, cause ohliquity of the uterus, oblique position of the child, Hilgeriug 
labor, and <lispose lo retention of the placenta and post-partum hemorrhage. 

Below the lower circle is the lower zone, which we ha\·e occasionally 
called the "cervical zone," since it touches the cervix below. But since 
this term has seemed to some ambiguous, and has apparently raised the 
idea, nowhere justified by the text, that the placenta i:trew within the cervi
cal cavity, we here use the term ulower zone." This is the region of dan
gerous placental attachment. All placenta fixed here contravenes the four 
reasons why Nature usually plants the placenta within the two upper zones. 
During gestation the head, if presentin~, is constantly pressing upon the 
pla~enta within this lower segment; during labor the head presseR still more 
forcibly upon the placenta, bruising it, perhaps detaching it, and the child 
has to be driven through the lower segment and cervix, enlarged and n1ore 
vulnerable by exce!:sive vascular hypertrophy, thus predisposing to the ills 
of laceration, hemorrhage, and septicremia. Lastly, it will appear that 
since this lower segment must be dilated to give passage to the child, retrac-
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lion or shortening must occur, and this is incompatible with the pre.!:icrrntion 
of the cohesion between the uterus ancl the placenta within li1is zune. In 
e\·ery other part of the uterus there is an easy relation between the cun
trn.cti!e li1i:iits of the ~uscular structu!e 8:nd that of the cohering placenta. 
"

7 1th10 tlus lower ref!IOll the due relation 1s lost. 
The lower polar circle, then, is the physiological line of demarcation 

between prrevial and Jaterril placeota. It is the boundary line below which 
we ha\'e spontaneous placental detachment and "unavoidable hemorrhage," 
~~~l~:. which spontaneous placental detachment and hemorrhaµ:e do not 

This lower circle or physiological boundary line between safe and dan
gerous placental attachment, demonstrated by Robert Barnes, in 18-fi, is 
identical with Bundl's ring. It is interesting to note how closely this dis
covery, flowing from clinical and physiological study by Robert Barnes, 
and that subsequently made by anatomical study by Band!, confirm each 
other, and demonstrate what really constitutes placenta prre\·ia. 

The exact po!l;ition of the lower polar circle or bouodnry, the line between 
hemorrhage and safety, can be determined with considerable accuracy. By 
physiological necr~!l;ity the lower segment of the uterus must open to an 
extent corresponding to the circumference or equator of the child's head in 
order to permit of its extrusion. Beyond this extent there is nn physio
logical necc~sity for expansion, and it does ant expand. Xow, by noting 
the amount of rece~~ion or shortening of the lower segment to reach this 
extent of expansion, we shall obtain the exact measure of the original 
depth of the lower zone-that is, of the region of' pnl'vial placental attach
ment (see Fig. lf>4). 

This point may be further demonstrated by the follO\\ing simple procee<l· 
ing. Take a fretal skull, nnd marking the left parietal protuberance for a 
centre, stretch an India-rubber ring over the circle of' greatest circumfer
ence of the skull, preserving it at equal distance from lhe centre. This 
ring will represent exactly the greatest expansion of the lower segment and 
cervix necess1u·y for the passage of the hen.cl. To this extent the parts 
nm.~t e.rpnncl; beyond this they need not and will nof e.cpund. It, therefore, 
mnrk8 the limit hetween the 10\rnr and equatorial portions of the uterus. 

If \\·e now measure the distance between the pre!'\enting parietal protuher
nnce of the fo~tnl head and any part of the line of greatest circumference, 
we shall hnve the utmost extent of the lower zone. In a full.sized frctal 
head this is about 3 iuchf's or 8 cm. If we now describe a circle within 
the womb at three inches from the undilated o:s interuum, we f.hall have 
drawn the lower polar circle. This is nearly exactly what the finger passed 
in~ide the womb can do. 

We believe, howe\·er, that the boundary line of safety is often practically 
reached before the expansion of the mouth of the womb hn~ reached the 
foll diameter of the child"s head . "-e have observed that the hemorrhage 
has completely stopped when the os uteri had opened to a diameter of from 
2 to 3 inches. 

Thi~, the original statement of Robert Barnes's discovery of the distinc
tions between the upper part and the lower thinl of the uteru~, and the 
bounclnry line defining the limit of expansion of the lower segment and of 
plncenta prrevin, ~houlcl be compared with the anatomical de~criptiou of 
Bundl's ring unll lowt'r segment, and with the followiug extrncts from 
Rpiegelherg and Dunran. 

SJliegelber~ ennfirm~ Robert Barnes's <1iscovery, stating the case in th.e 
following manner: 1 "The expansion of the lower segmeut of the uleru~ is 

1 Lehrl.Hu:h der Geburt~h., 1878. 



570 HE)lORRHAGE . 

grcaLest at the points which lie nearly at right angles to the axis of ~he 

J:~~~~; ~~~ h\1~~1~1·i~h~~~a;~~i~ll~1i~:,i:~J ti~~ ~11;~r~9p~0r~~l~~t~~1;e)~l~~:~!.~~~s~~: 
uterine axi!:i . This parallelism begins at a distnnce, at the highest of 6 cm.1 

from the middle of the os internuru, measured in a continuous line, from 4 
cm. in perpendicular distance. A circle drawn at this bound:iry trnns\•ersely 
across the uterus has a. din.meter of about 11 cm., and thia is enough to 
permit the frl'lW:i to pass. Thus the1·e is no further erpansion abo1:e 6 cm. 
from the middle of the 011 iltlernmn. 'I. !ms the 11lace11la is 1n·<.ct•io1ts ·when it rw1s 
01.ier purlially 01· wholly -in the segment thus 11iarked out; the nece:::sary effect of 
the lai3t expansion at the time of htbor is the separation of' the placenla, and 
this is a~ physiological as is the separaliou at the normal site through short· 
ening of Lhe adhesion·surface in ~onsequence of' concentric contrncLion." 

Duncan says: 1 "At about 2~ mches from the vertex (the os internum) 
the diameter of the uterine cavily is 4 inches, and th is is about 1~ inches 
above the vertex, measuring along Lhe uterine axis. A. canal of 4 inches in 
diameter is large enough to transm it the fcetus. There is, therefore, no need 
for expansion to any considerable amount above that circle of latitude, 
which is distant 21 inches, measured along a meridian from the centre of the 
internal os.'1 There is some difference in Duncan's estimate of the he ight of 
the extreme diameter from the os intern um. Ile gives 2J inches i we give, 
approximately, 3 inches, our estimate being based on measurements made 
on the fcctal skull from the parietal protuberance to the equator, a. method 
which we submit is physiologically true, as defining the circle of necessary 
dilatation. This 1litf~rence does not affect the confirmation afforded of 
Barnes's discovery. But in another passage Duncan bears clearer testi· 
rnouy: "Barnes, however, has distinguished himself by the care with which 
he has justly insisted on the natural limit of spontaneous premature separa
tion, and has shown that it is not the case, as Churchill says, that the more 
the labor advances the greater is the separation, the utmost limit of separa· 
tiou being reached before the first stage of la.bar is completed ." 

'Vhen the dilittation of the cervix has reached the stage at which the head 
cnu pass, anti when all Lhat part of the placenta which had been adherent 
within the lower zone is detached, and if, as is the constant tendency of 
.Nature to effect, the inlerm itt ing active uterine contractions arrest the hem· 
orrha~e, a. stage is reached when the labor is freed from all pr~vial placental 
complicat10n i the laterol or equatorial portion of placenta retains its connec
tion, supporting the child's lifo. Tbe labor henceforth is a natural labor. 
The bleeding awps, owing partly to the tonic continuous retraction of the 
lower uterine segment, which closes the mouths of the vessels, and favors 
thrombotic plug,!!ing. 

This is the .course which Nature strives to accomplish, and not seldom 
does accomplish. We have frequently verified it at the bedside. Many 
cases are recorded by old nucl recent authors in which this course was suc
ce&fully accomplished, although the narrators failed to interpret t.he phe· 
nomeaa. correctly. If observations in point are not more abuncl:.ull, it is 
simpl~· because men, acting sen•ilely under the thraldom of the (I unavoid-

~~~·ep~1:~:~~ r h;i•71~' ~ t~~~~~ta;.[:~l:~ ~~) \~~e ~~~~l:ti~~ie'.;~~·i~ }~,~~~ ~~~=r:'.~ I~~~n~!~~al~;~~~ 
siological process. 'Ve can see no more. 

'.\lc>diani~m of N11tural nnd )lorbid Purturitinn 1 1'{75. )le. 
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Description of the Vru·ielies of Placenta Pra:ria. 

Four forms may be cfostinJiuished: 
1. The compleie or so-called central placenta. The os internum uteri is 

quite covered by placenta. This rises on all sides up from the os ns from a 
centre, occupying a complete ring of the lower zone. In this form the 
examining finger touche::; the placenta itself. 

2. Occnsionally the area occupied by the placenta extends not only over 
the entire l?wer segment of' the uter~1s, but rises up on all sides, covering all 
the equatonal zone as well, and leavmg only a small area at the fundus free. 
8uch a case we ha.\'e seen and figured. The woman died under the hands of 
a midwife. 'Ve removed the uterus with placenta attached as described, 
and took it to the College of Surgeons. 

:3. The Lateral Placenta.-The placenta dips clown on one side of the lower 
zone, eo that an edge reaches the os iuternum without passing over it. In 
this form, the finger, on examining, touches the bag of membranes. 

4. Tl~e partial pfocenta prrevia, called by some placenta lateralis. A flap 
or ruargm of placenta descends below Bancll's ring, but does not come down 
to the os internum. It has encroach~d within the lower zone. In this form 
the examining finger touches the bag of membranes. 

The secvnd form may usually be nrified during the labor by feeling the 
edge of the placenta and the continuous bag of membranes, if this bag be 
still unbrok~n; and, if btm~t, the fingers may make out both maternal and 
fretal surfaces of the placenta. After the expulsion of the plarenta, the two 
latter forms are demonstrated by noting the position of the rent in the mem· 
branes in relation to the lower edize of the plact>nta. The distance between 
the rent and this edge gives, as Levret, l\laygrier, Hugh Carmichael, Von 
Ritgeu, and numerous observations of our own show, the exact distance of 
the edge of the placeuta from the os iuternum. 

We find it stated in our note·books that in twenty-seven per cent. the 
placenta comes within two inches of the os internum. 

Another point of physiological and clinical interest described by Levret 
was the frequent origiD of the cord from the lowermost margin of the placenta. 
He even said that the origin of th e cord held a certain relation to the seat 
of the placenta. Thus, in h1ndal placentas the cord springs from the middle, 
whilst iu lateral placenta and placenta prrevia it takes its rise lower down 
in proportion. Thus the cord follows nod marks the extent uf the descent 
of the placenta. W e ha\•e studied this point, and are bound to say that we 
ha\·e found not a few exceptions. The placenta figured (Fig. 156) is one. 
Still, we believe thnt Levret's law, if not uoi\'ersal, is generally true. 

TuE CAU8l:.., on. ETIOLOGY.-It is not possible to lay down any positive 
exposition of the cause::; which determine the denlopment of the placenta 
at the lower segment of the uterus. But we may u:-d'ully state some of the 
more frequently obsen•ed a.r;:sociated conditious. Amonf?!St the ch ief of these 
is the fact that placenta pr~e,·ia is much more frequent in JJ!uriparce than in 
primipnrre. It is npt to recur in successi\·e preg-nanries. Osiauder showed 
the ~renter aptitude of the ovum to attach itself to the lower segment in 
pluriparrc. ..:\s mi"'ht be expecte(f, it occurs more frequently \dlh Lwius; the 
double placenta d;,nanding a larg<>r area, there will be more likelihood of 
encroachment ou the lower zone. In some rases the placenta, e,·en single, is 
unusually thin, and is sprPad out O\'f'r :tdarger area in order to make up for 
diminished thickneH. \Ve have referred to one very striking ease of this 
kiud. \\'c have i::een reason to belie\'e that, when the placenta grows in the 
lower zone, it may be flattened out under the continuous pressure of the 



HE:\CORREIAGE. 

child's head. Being thus prevented from increasing in thickness, it spreads 
out in area. But this i:; not uni\·ers:tl 1 as may be seen in Hunter's figure, 
which represents a. central placeuta of the ordinary thickness. 

As we have already seen, the chorion is primarily covered uniformly with 
villi

1 
whilst, on the other hand, the eutire surface of the uterus down to the 

margin of the os internum is clothed with deddua. Hence the two con
ditions: chorion, provided with the structure to contribute fretal placenta 
from auy part of its surface; and uterus, providing structure to contribute 
the maternal element of placenta. It is a matter of ob:servation that placenta 
actually is formed at any part of the uterine surface. \Vhat the accidental 
conditions are that generally determine its development from a limited part 
of the chorion and a limited part of the clecidua, we cannot precisely say. 
\ Ve may conjecture that the decidua at the fundal part is sometimes le::;s 
healthy, an<l that the chorion-villi, like the radicles of a plant, will push out 
in another direction in search of a more suitable soil. Or we may suppose, 
what is more likely, that the ovum entering from the Fallopian tube is not 
immediately caught iu a f11lcl of decidua, but drops to a. lower spot nnd there 
becomes attached. It has e\·en been rnrmisecl that an ovum, having entered 
the uterus ~md dropped to the lower part of the uterus, has become impreg
nated there, and so grows on the spot of impregnation. 

It has been $aid to be more frequent in women subject to hard work. Is 
it more frequent in the subjects of retroversion of the uterus? 

Kiineke (" Monatsschrift ftir Geburt::kunde," 1859) and Sirelius ("Arch
ives Gen. de lllt:decine, 1861) describe cases of placenta prrovia, in which 
the pnevious portion was a supplementary placenta . Hecker hacl pointed 
out tbe same thing. 

A speculation or hypothesis of Rokitansky, in reference to the origin of 
placental polypi aud fibrinous polypi, deserves notice in this connection. 
Rokitansky submits that an ovum, after fixing it:<elf in the mucous mem
brane of the uterus, and after complete clothing with decidua, may be driven 
down by uterine contractions into the cervical canal; its attachment length
ening into a stalk1 the ovum continues to grow in the yielding cervix. Then 
ensue death of' the ovum, hemorrhage, and remo,·al. In like mnnner we 
may conjecture that the ovum, originally grafted near the tubal orifice1 may 
be driveu down or pressed down partly into the lower uterine zone, and be 
there supported partly hy shooting out of chorionic villi. This hypothesis 
would agree with the fre<1uent large expanse of plilcenta in placenta pneda, 
and also with the phenomenon of placenta succenturiata. 

It is also po::isible, as we have cited elsewhere, that the ovum mar grow 
within the true cen·ical cavity. ~ 

Thefreque11c.11 of placenta jme\"ia can hardly be stated with any approach 
to preci!!ioa. Hchwarz, Spie~elheq!, 8chw6rer, and Ilegar's collected sta
!ib~i:: ti:\~(,Q~ totul of .')6~,120 la.hors, 39-1 cases of placenta prrevia, or 

Ia 20,0_8-1 labors in lhe Royal ~Iaternity Charity, during the five years 
1878-1883, there Ol'.'currecl 28 cases of placenta prrevia, with ,") maternal 
de~ths. Th.us w~ rret 1 case of placenta ptrovia in 700 nearly. And even 
this, we believe, HI below the reality. In 1580 ca::.es in the practice of the 
British Lying·in·!lospital, during the years 1872 to 1881, there were :3cases 
of placeuta prrcvin.. 

TnEORIE:..; OF THE CAl.i:-;E OF 'l'IIE BLEEDrNG.-1. There is the old oue 
that it .results from the expansion tfr growth of the lower segment of the 
uterus m the later months of gestation; or of the cervix, to which the pla
centa has by some been supposed to grow1 exceeding the accommodating 
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capacity of the placenta, and thus, the placenta being detached, blood escapes 
from the torn utero-placental vessels. 

We think it desirable to quote from the "Obstetric Operations" (3d ed ., 
1~76 the following appreciation of this view: "This doctrine, passed on 
trnditirmully, and accepted almost without question, is undoubtedly founded 
on au anatomical and physiological error. ~tolz clearly showed that the 
cen·ix proper contributes in no way to the reception of the ovum. The 
cen·kal cnut\I may frequently be felt nearly c1osed above by the narrow os 
internum uteri at the end of pregnancy" (see pp. 1~8, 19~). · 

2. Then the question arises as to the cause of the hemorrhage which breaks 
out at the time of labor. This is commonly attributed to the active expan
!'ion of the lower part of the womb and cervix. Is this consistent with 
clinical ob~ervation ·t It is an indisputable fact that the hemorrhage fre
quently breaks out before there is any expansion of the lowet· uterus or cer
\•ix at all. \Ve ha\•e on many occasions felt the os i11ternum so closed as 
hardly to admit the tip of the finger aftcrsevere iloo<ling had been going on. 

J."'I0.15J. 

Tur )lur11,.H .\~n:u •• ~ .\ l'll<J'.,l.\ l'n1n.1• 1 . !>.IT.~lll Tur Jq\\rl: .ll!T ,, fOl!.ll OFA ILAI' 

o·, l1·1r11 Tiil 1. •\\El: , ·~£ 01 n1r. 1 rrnt~. \.Fr .. m a <h:l\\iU i"·u 1>.1 Jlr. 1: .. 1..,r.) 

Bobert Barnes submitted a theory the very reverse of that generally accepted. 

~~: ~J!:~~t~~1;ttt1;!1: t'1~r~:0~~3;r~p ;J~~l~:ehr:sm~stseac~t~~i:rr~~~·~~ ~~!1~~i~~~11:~ 
imparted by the growth of the ovum. Ile inferred that the first detach
ment of placenta arose from nu excess of growth of the placenta over that of 
the lower region of the uterus to which it was attached i that the structure 
of this uterine region was ill-fitted to keep pace with the placenta; hence 
loss of relation, the placenta shoots beyond its site, and hemorrhage results. 
Again, hemorrhage is most common at the menstrual epochs, and has not 
necessarily anything to do with labor. Frequently, indeed, labor does not 
C\'en follow. At the menstrual nisus there is an incensed flux of blood to the 
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uterus and to the placenta. This o\·er-filling of the placenta makes it too 
big to fit the area of its attachmentj it breaks away at the margin, and 
blood escapes. Under the irritation of this partial detnchment, the in61tra
tion of some blood into the soft substance of the placenta, which increases 
the bulk of the organ, and the insinuation of some blood, perhaps clotting, 
between the placenta and the uterine wall, active contraction of the uterus 
1nay be excited. Then the retracting lower zone may detach more placema i 
but this is secondary. · 

This theory that the first loss of relation between the uterus and placenta 
is due to the excess in rate of growth and periodical hyperremia of the pla
centa is strengthened by the analogous case of tubal gestation. Like tubal 
gestation, gestation in the lower segment of the uterus is an example of error 
loci; both are alike instances of ectopic gestation . In both the ovum grows 
to a structure ill adapted to harbor it. This want of adaptation consists in 
unfitness to grow with the advancing growth of the ovum. Hence, in the 

Frn. l;i'J. 

case of tu~al or in~estinal gestation, there comes a time when the growth of 
the ovum is so rapid that the sac, not able to keep pace with it, bursts. This 
catastro1~he also commonly happens near a menstrual periocl 1 when increased 
growth 1s exaggerated by increased affiux of blood. Robert Barnes drew 
altf~uti?n 1 to a !'act, uow gene~ally r.ecognized, that, before the rupture of the 
Fallop1an sac m tubal gestatrnn, discharges of blood by vagina often take 
plac?. This is evidenc? ?f the ovum outstripping its habitat and getting 
partially_ detach~d. This 1s exactly what happens in placenta prrevia.. It 
1s, then, 111 the history of menstruation and of tubal gestation that we must 
1ook for the true light-bearing analogy of placenta prrovia. 

1 Clinical Tiistor_v of Disen~e~ of 'Vomen. 
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:J. An eflicient cnu!'.ie of hemorrhage, initiative and coutinuou~. we believe 
to be irregular spa~modic uterine contractions. The pre:;ence of the placenta 

?ver the og ut~ri ia a cause of r~fl.ex ir~·itatiou; and irritation, once begun, 
1s almol't certain to go on, and tl11s JO au irregular, metastatic manner. There 
is perverted pf'llarity. 

An_other highly probable cause of premature detachment of placenta and 
bleedrng lirs in the altered state of the flap of prrevia placenta. In some 

~ases (see Fit,J"S. 1'.)5 and 156) thi~ portion becomes partially atrophied or 
mdurated, so that HS texture loses its natural harmony with the uterine wall. 
In this .Mate corup~rath·el!' sl i gh~ disturbing causes, as shock, succussions, or 
dy11:11u1c change 111 the c1rculauon, may cause detachment. 

sin~ ii t:~ ~~~1~~~i~~I~ ht<~~~~~ ~:~\~e a~~a~~ iuo;~~:~i~:s~~· t~1l:e~<!~c~ l~;~t.~~~c~~!~~~: 
hemorrhage." Indeed, some of these conditions-as that just mentioned, 
alteration in the ti~1mc of the placenta-are perhaps more frequent when the 
placenta is pr:.cvious. 

-t Dr. Nagel ("Annalen d . Charite.krnnkenhauses zu Berlin," 1863) states 
as n. cause of premature detachment of placenta the early rupture of the 
membranes when the head is low, and as uteri completely dilated. Under 
these conditions, the advancing head, dragging on the membranes, pulls on 
the placenta. This may apply to cases of fundal or meridional placenta, as 
well as to the prmvial placentn. 

'l1lteories of tlie Source of the Blood. 

\Ve n~sume, of course, that there is no hemorrhage until the placenta is 
detached from the uterus. \Vh en this detachment has taken place, there 
are two bared surfaces presenting mouths of torn vessels. Does the blood 
flow from the placental surface or from the uterine, or from both? Levret 
bclie\•ed that the placenta yielded a portinn of the blood. Hawlins, of 
Oxford,1 says: "The bloo<l proceeds more from the vessels of the placenta 
than from the denuded vessels of' the uterus." Professor Ilamilton held the 
same opi nion. Kinder W ood, Radford, and Simpson adopted it. If the 
blood find its exod through the placenta, it follows that, on detachment of 
the placenta, the vessels torn ou the corresponding surface of the uterus get 
closed, whilbt the blood continues to flow on into the placenta at the part 
still maintaining its connection with the uterus, and that, so flowing on 
through the placenta, it will escape at the detached surface. Arguing from 
this hn~i,:, Himpson contended that when the entire placenta was separated 
there would be no rnore bleeding, and hence insisted that the proper practice 
was to complete the detachment. Rum med up, the argument would be, that 
when the placenta is wholly detached no blood can get into it, and therefore 
the hemorrhage ceases, since none comes from the bured surface of the 
uterus. Rohert Lee, with characteristic keenness, asked: "How is it, then, 
that furious flooding takes place when the placenta is in the pot under the 
bed'?" Himpson rested his case very much upon the fact that in tho~e ca::;es 
of placenta prrevin. in which the placenta is wholly cast off and expelled 
before the birth of the child, there was little or no hemorrhage, and that it 
stopped on the expulsion. If Nature so cast the placenta and stopped the 
blcedinlT, !'O, then, nug-ht the surg-eon to detach the placenta, and the same 
rc·:oult~trrCl't of flnmling-mi_!.{ht be expecte<I. Hadfonl, before 8imp:son, 
had been led from ~imilar clinical observntions to adopt the same practice. 

We a.re not aware thnt this hypothesis of the placental source of the 

I j)i,.~1·rt».tion (In the oh~tNric Forcc1·~. 17fl3. 
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bleeding is now advocated b.y any one of authority. The little evidence 
a<lduced in its suoport is entirely fallacious. la the Lettsomiau Lectures 
(18.Ji ), Robert Barne:s pointed out that when flooding ceased on the spon
taneous total detachment of' the placenta, it was becau:;e the detachment was 
ettE:cted by active contmctiou of the uterus; tliis contraction closes the utero
placental vessels just as it does in post-partum hemorrhage. And then, again, 
there are cases in which the hemorrhage does not stop on total detachment 
of the placenta1 effected spontaneously or artificially. Cases in point are not 
uncommon. Let us cite one so complete that it cannot he contested. Joseph 
Clarke relates: "l\Irs. A. was dying when he arrived. The hemorrhae:e ha<l 
been inwunse. She died un<lelivere<l; and ou examination the placenta had 
been found entirely separnted.11 (The italics are iu the original.) This is 
because the uterus does not contract. Rarnsbutham, Tyler Smith, and all 
subsequent writers accept this explanation. That any great amount of blood 
cannot flow quickly and in gushes through the placenta was proved by the 
Hunters, who showed that the cavemous structure of the maternal placenta 
could only permit of' a slow uniform current ha.ck from the utero-placeutal 
arteries to the sinuses. Again, Legroux relates' two cases of fatal hemor
rhage from placenta prrevia, in which dissection showed that the fretus had 
long been dead. In these, he argued, the placental circulation must haYe 
cea:;ed, and that the source of bleediug must have been the uterus. The late 
Dr .. Mackenzie made experiments bettring directly upon this questiou. 1. 
Ha\·ing opened the uterus of a pregnant bitch, and detached the placenta, 
he observed that the blood fiowerl freely from the uterus, and that it was 
arterial. 2. Having partially detached the placenta in a woman, he injected 
dcfibrinated blood into the hypogastric arteries. Ile again obsen'e<l that the 
hlood flowed exclusively from the uterus, and from the uleroplaccnlal arteries. 
3. He adduces the recorded observations of many practitioners to show that 
the blood-flow in cases of placenta prrevia is arterial in color. 

The blood has often been seen flowing direct from the utt:rine surface in 
cases of Cresareau section and of inverted uterus, both with partial and com
plete seµaratiou of placenta. 'Ve ourselves bear testimony to these facts. 
The late Dr. Chowne collected a mass of evidence of this kind. It must 
further be observed that the languid current through the placenta must be 
quickly stopped by coagulation. The detached part of the placenta is often 
found hard and impervious from this cause. 

We may, then, fairly conclude that the blood flows mainly from the bared 
uterine surface, and not from the placenta. 

On the other haud, it is probable., as Duncan points out, that bleeding 
may ensue from rupture of a marginal utero-placeotu.l sinus within the area 
of :spontaneous premature detachment, and also from the circuhtr sinu.s of the 
placenta. 

The state of the placenta that is prrevious desen·es careful study. 'Ve have 
frequently found it presenting bloocl·extravasations in different states-some, 
recentl.Y effused, still fluid; some in various stages of coagulation and con
~le.nsation. In some .cases the placental tissue is obviously ruptured. This 
lllJUI)' tak~s place either spontaneously during labor or is cau::ied by the 
mampulahons of the physician. In some cases the 'flap is thinned as if from 
compression by the he_ad; the structure has undergone a form of atrophy 
par~ly from old effus10ns, some of which have been decolorized, leaving 
fibrmous masses such as we have described elsewhere (p. 395). The figures 
(155, 106) represent conrlitions of this kind. 

The question whether a portion of detached placenta can become reunited 

1 Archives gen. de M~decine, 1855. 
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to the uterus has given ri~e to discussion. It is obviously \'ery difficult to 
obtain proof of this from direct observation . The anatomical churacters of 
the ncmnnl union between uterus and placenta seem almost tu exclude the 
pu:<~ihility of such reunion. 

T1unl.\TIC IlL\10RRHAGE.-Strictly speaking, the hemorrhage ensuin<r 
upon detachment of placenta is traumatic. But this is a physiological and 
uua,·oidable traumatism. The traumatism that is now to be referred to is 
artiHdal, wrought by the surgeon, and is avoidable, and ought to be avoided. 
Iu not a few case~, bleeding may persist after the delivery of both child and 
plnct>uta. This nrny be due, first, to the cundition already discui:sed
uamely, failure of' the uterus to contract; secondly, to 1:-tceration of the 
cervix. This injury may occur under the natural expulsion of the fretuSj 
but it is much nrnre likely to occur under the operatiims comprised under 
the term "accouclte1ne1ztforct. 11 Before the views of Robert Ba mes prevailed 
the practice was to deliver at once; and this was ofteu done without much 
regard to the fituess of the parts to undergo this severe proceeding. So im
perious was the dogma of "unavoidable" persistent hemorrhage, that the 
difficulty pre!:lented by an undilated os uteri was rnet by the arbitrary hy
pothesia which assumes that, in these cases of flooding, the os uteri is, by the 
flooding, always made easily <lilatable. Unfortunately this is not true. 
Proofs of laceration, of fatal traumatic hemorrhage from the injured cervix, 
a.s the penalty of forcing the hand through the pre.:o;umccl dilatable cervix, 
abound . But the error is still so prevalent that it is necessary to adduce 
evidence upon the subject. Leroux says (18101, that before Puzo's time the 
arcottchementjorce was ge~rally performed. The operation was difficult and 
often followed by a fatal issue. David Davis had met with many examples 
of even fatal hemorrhage unaccompanied by any amount of dilatation of the 
orifice of the womb. Ile relates a case where very profuse hemorrhage had 
occurred, yet the orifice of the womb was but very slightly dilated, and as 
rigid as if no hemorrhage had been sustained. Labor was induced, taking 
four or five hour:; to expand the os. Living twins were delivered. On the 
fiflh tiny after labor profwse flooding set in, and caused death . No rupture 
was found; but the long-continued boring incident to the forcing of the hand 
had produced contusion, inflammation, and suppuration of the os uteri, and a 
portion of it.8 tiissue, of about the diameter of a sixpence, had sloughed oft~ 
and left behind it a deepish ulcer; several branches of arteries were found 
in the depth of it; and thus was rendered evident the cause of' the fatal 
hemorrhng:e. The preparation i:; in Jliddlesex Hospital Museum. 

E·lwnnl Rigby ~m.y::i: 1 "Cases _ha\•e occurred where th~ od uter~ has been 
urtificiallv dilated, where the child was turne1l and delivered with perfect 
~ill~ty, arid the uterus contracted into a hard ball i a continued dribbling of 
blood has remained after labl1r i the patient has gradu1dly become exhausted, 
and at last died. On examination 3.fter death, Professor Naegele has inva
riably found the os uteri more or less torn." Collins an<l others relate exam
ple::. in point. The truth is, that. so fa: from the os. ~teri in placenta pnevia 
being in a. state f,n·orable to dilatat10n 1 the cond1t1ous are often the very 
reverde. 

Tyler
1 

of Dublin, relates n case in which traumatic tetanus followed upon 
placenta pr:cvia. 

Course and SymJJloms of Placenta Pra:via. 

" rheu the placenta grows wholly or in part within the lower zoue, its rel~
tion to the uterine wall at this part is always liable to be disturbed . It is 
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most probable that some cases of presumed ordinary nhortion at the third or 
fourth month are in realitv due to this cau~e. \Ve have eeeu (Bnndl's, Fig. 
8-!J that at the fourth mo1ith the distinctive characlf.'1'8 of the lower zone are 
well marked. And we have frequently verified the fact, that in aborted 
ova of this period there was placental structure within the lower zone. But 
usually placenta pr~via is not recognize~l as such earlier than the end ?f the 
fifth month. At and after this time the wonrnu may he overtaken without 
warning by a smart flooding of florid blood. This ofren occurs when she 
is in bed at rest, even asleep. Prnbably, in some instances, the immediate 
cause is sexual intercour~e. But certainly it is not nece:::f::ary to invoke ex
ternal physical flgencies. f-:ometimes the woman is seized when she is out of 
doors or away from home, so little is she prepared for any accident. These 
attarks of hemorrhage arc usually quite independent of labor or of uterine 
contraction. E\·en those who contend for contraction as the cause admit 
that the cont ract ions are not felt (Spiegel berg ). They occur most frequently 
at the menstrual epoch~. Thus, it is not uncommon to observe a recurrence 
of these hemorrhages at intervals of about a month. 

A strongly disposing cause is the greater hydrostatic tension in the vessels 
when the placenta is prrevious, than is the case wben the placenta grows to 
thefundmz. 

Sometimes it comes on after unusual fatigue or emotion . It cannot be 
doubted that the disturbance of relation between uterus and placenta is 
brought about by the increased affiux of blood brought to the uterus and 
placenta at these periods, and under the other influences specified. In the 
non-pregnant state, emotion alone rauses hemorrhage. 

~ometimes the bleeding subsides, and the patient is reprieved for a time. 
It is even poEsible that she may go on to the full term of gestation, after 
having suflered several attacks of hemorrhage, and be delivered naturally 
with little loss. But, mo:st frequently, premature labor will be excited either 
at the first or at the second attack. The seventh and eighth months are 
especially criti cal epochs. The bleeding ha\1ing begun, some blood is ex
travasated between the uterine and placental surfaces, the lower edge of the 
placentn. gets thickened and hardened with extravasated blood, and thus the 
uterus is excited to contraction. 'Yhen once the uterus is put in action, the 
termination in labor is highly probable. 

The labor is often tedious, marked by inertia. The contractions arc gener
ally feeble. This is explained by the following circumstances: the detective 
muscular development of prematurity, especially of the lower segment; the 
disturbed polarity of' the muscular action, there being diversion from the 
upper segment i the unfitness of the lower segment and cervix to expand, 
owing to immaturity and excessive vascularity. 

Another explanation of the protraction is often found in the unfavorable 
position of the child . Transverse presentations are much more frequent 
than in ordinnry labOI" at term . 

The umbilica·I cord frequently falls through. For thi:1 there are two chief 
reasons: one is the abuormal presentation, which not filling the lower seg
ment, allows the cord to drop through; the other is the frequent springinoo 
of' the cord from the prrevial margin of the plafentu, so that a loop is reacIY. 
to fall through the moment the os is sufficiently open ant1 the bag bursts. 
A gush of liquor amnii washes the cord through . 

In some coses of' central placenta the ch ild bus been driven through the 
placeDh~, perfomtiog it. This has been imitatccl in practice, the obstetrist 
perforallllf? the placenta, and dragging the child through the hole. The 
part covermg the os internum is sometimes thinned, and bare of placental 
structure. 
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Dfog1lo .... i.'l.-If examination is made early during the flooding, the os uteri 
internum is often found scarcely, if at all, dilated more than is usual in 
pluripnrre-and it is in pluriparre that placenta pnevia most frequently 
occurs; but the cervix or vaginal portion is commonly thicker than ordinary. 
The fingrr, pa~secl up to the os internuru, will mi~s the head or other pr.e
sentiug part of the child, and thus balloUement will be obstructed or pre
vented, especially if the case be one of placenta centralis. 1n this case also 
ballotteme11t may not be made out; but, instead1 oue feels the quaggy, spong-y 
placenta or a blood-clot. The cervix: is generally more tender to the touch, 
and paiu is often felt, during gestation, at the lower segmeut of the uterus, 
and on the side to which the placenta grows. Levret says the uterus, in
ste11.cl of being rounded or pointed, is flattened, as if divided into two parts 
as in twin·pregnancy, but the division is more on one side, causing oblique 
singularity of form i nud in the early months the patient has beeu conscious 
of' 1\ swelling with pain and hardness in one Fide. The stethoscope will, as 
McClintock ttnd Hardy pointed out, often determine the seat of the placema. 
Gendrin snys a pulsation, not syncbronous with the mother's pulse, may be 
felt at the os uteri. But these points are often difficult to realize. 

Placenta prrevia has to be differentiated from "accidental hemorrhage." 
It is usual to teach that in accidental hemorrhage the bleeding is arrested 
during a pain, whilst in placenta prrevia the hemorrhage, although continu
ing during the inten·als, is greatly increased during the pains. Nothing, we 
believe, can be more illusory than trusting to this distinction. As Legroux 
pointed out, the hemorrhagic act is diastolic; the apparent hemonhage is 
systolic, the blood previously effused being expelled during the systole. The 
h:.umostatic act it is which is systolic. Uertaiuly, at the outset, there is often 
no pain in placenta prrevia.; and, as the case proceeds, active pains-that is, 
systolic contrnction-will often stop the hemorrhage. 

If there is active uterine contraction, even although considerable hemor
rhage atten<i 1 and the cervix is expanding, tbe placenta or child being driven 
clown, there is a fair prospect that Nature may carry the labor to a happy 
termination. 

One great differentiating symptom consists in the appearance of the blood 
discharged. lu placenta prrevia it is commonly bright, arterial, whereas in 
accidental hernorrlrnge it is commonly black or more venous in appearancei 
and in the accidentul form also there is often a serous, watery oozing, due to 
the squeezing out of the serum from the retained coagula. The seat and 
chnrncter of the pain are also different. In placenta prtcviu. there may be 
little pnin, and what there is mostly low down in the uterus, '\'hilst in acci
dental hemorrhage the pain is almost always great; its seat is at the f'unclal 
or the equatorial zone~. and in this seat of pain there is felt an irregular 
prominence on the surface of the uterus. 

The only conclusive sign is feeling the placenta. Hemorrhage alone is 
fallacious i it may be due to other causes. 

Some ca!"les present great difficulty in diagnosis. The central cases in 
which the os internum is quite covered by placenta may be recognized by 
feeling the quaggy mass of' placenta interposed between the finger and the 
fo•tus. In cuses of lateral placenta, in which a flap or edge of ploreuta. 
grows down to the os iuternum on one side, this edge may occasionally be 
felt merging into the sac of the liquor arunii. But in another class of cases, 
which i~ more numerous, iu which the placenta, although intruding within 
the lower zone, does not. come within easy reach of' the finger, the diagnosis 
must be mainly conjectural. Nothing is felt but the bag of membranes, and 
through it perhaps the frotus . Th~ reality ~f th~se cases is estaJ;>lishecl after 
delivery of the placenta by observing the s1tuation of the rent 10 the mem-
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branes. If this is found within two or three inches of the margin of the 
placenta, we have distinct evidence that this margin is dipped int~ lht! lower 
1,one. This is -often confirmed by the appearance of the intrudmg lots of 
placenta. near the rent. It is often thinner from con11wession and commonly 
tilled with extravasated blood. 

It is often rcpea.te<.I that partial placenta pncvia is much less formidable 
than the placenta centratis. This may be so in some cases, but we are sure 
that no rule of prognosis or treatment can safely be based upon this Rl!ISU?1P
ti0ll. Collins says in the grandest and most trustworthy of all collect1ons 
of clinical records: u I ha,•e seen the hemorrhage as profuse when thne 
was merely a portion of the edge detached as where the great bulk was 
separated." Our own experience entirely co!1firms this sta.teo:ient. . 

'l'he p1·ognost'.s as concerns the mother applies tu three prmc1pal questrnns: 
1. What is the immediate danger to the woman? 2. -what is the remote 
or ultimate danged 3. 'Vill the case go on at once to the completion of 
deli\•ery, or will the hemorrhage subside? 

] . The immediate dangt r to lij'e from loss of blood and shock is serious, 
if the hemorrhage be profuse, if the cervix remain unexpanded, and if 
contraction of the uterus and delivery be not secured within a short. time. 
\\"henever, then, the loss is rapid and great, telling upon the pulse, the 
indication is st.rang to abandon at once the prospect of postponing labor, 
and to proceed to accelerate delivery. 

2. The 1·emote dangers, supposing immediate sinking from hemorrhage is 
averted, arise from anremia more or less directly. The secondary effecls of 
hemorrhage are, malnuLriLion; nervous disorders; Lhe local injury to the 
cervix uteri during labor; the contusion, laceration, dispose to secondary 
hemorrhage, the inflammation, and blood-infection from the necrosis of 
tissue about the mouths of the utero-placental vessels; absorption is enor
mously increased in activity after hemorrhage; phlegruasia doleos is not 
uncommon, and is sometimes of very severe type, being complicated with 
more than the ordinary degree of blood-infection ; all the other forms of 
puerperal fever are more common after placenta prrovia; and, lastly, there 
is the prospect of imperfect involution of the uterus, chronic metritis, peri
metritis, and parametritis. 

The implantation of the placenta upon the lower segment of the uterus 
involves an enormous increase of vascularity of the part, and this, added to 
the imperfect development attained when labor comes on prematurely, ren
ders the dilatation of the cervix especially difficult and dangerous. The 
crushing, bruising, even laceration of the cervix, common to some extent 
even in ordinary labors, are much· more to be dreaded in placenta prmvia. 
Hemorrhage from laceration is not the only danger. One, a little more 
remote but scarcely less formidable, is that of inflammation, of pymmia, or 
septicremia. Some of the worst cases of puerperal fever we have seen were 
the direct consequence of the injury the highlj vascular tissues of the cervix 
underwent from forcible delivery for placenta. pr~evia. 

Robert Lee records 6 cases of phlebitis out of 64 cases of placenta prrevia. 
In 1864 Robert Barnes reviewed his experience of the terminations in 69 

cases. The deaths were 6-i. e., 0.9 nearly. This proportion is much 
smaller than that usually given in statistical tables. But upon this it is 
idle to dwell, for general statistical tables drawn from miscellaneous sources 
are utterly untrusLworthy in this matter. Of the six cases, one died three 
weeks after labor, of pyromia; one died in a few days from pyremia follow
ing forced delivery, performed by a surgeon who prided himself on his 
promptitude in the treatment of these cases; two were moribund from hem
orrhage when first seen; one died of exhaustion (she bad had eleven cbil-



PLACENTA PREVIA. 581 

dreu); one cµed of puerperal fever aggravated by brutal treatment from 
her husband. ·we have not been able to search our subsequent records. 
But we believe the results are not verv different. 

We feel very confident that if we "could always see these cases at the 
earliest stage of hemorrhage, and if they were treated on the principles we 
h~ve Jaicl down, the mortality would be brought very much below anythmg 
hitherto known. fo the cases above referred to there was a series of 29 
successful cases uninterrupted by a single death. In 1884 we were sum· 
maned to 5 cases after hemorrhage ha<l set iu. All were treated after the 
method we have laid down. All the mothers and four children recovered. 

3. Will the case go on to delivery f If the hemorrhage is moderate, if the 
os does not dilate, if' there is little or no sign of uterine act.ion, there is the 
probability of the utero-placenta1 relations being so little disturbed that the 
pregnancy may go on, at least until the succeeding menstrual epoch. But 
th is question is often practically settled by the physician, who, governed by 
his estimate of the strength .of the patient, the stage of the gestation, and the 
urgency, absolute and relative, of the symptoms, may resolve to accelerate 
the labor. If the pregnancy have advanced beyond the se\•enth month, it 
will, as a general rule, be wise to proceed to deliver. The next hemorrhage 
may be fatal; we cannot foretell the time or the extent of its occurrence; 
and when it breaks out, all, perhaps, that we shall have the opportunity of 
do ing will be to regret that we did not act when we had the chance. 

The Prognosis as lo the Child.-Tbis will depend very much upon the con
duct of the case. 

In the event of the flooding and labor coming on before tbe seventh 
month, of course the prospect of the child being viable is small. The l'isk is 
also much above the average of ordinary labors, even when it takes place 
after the seventh month. The flooding may be attended with so much de
tachment of placenta that the supply may be cut off from the lffitus. A!!ain, 
the imperfect developmenL of the uterus may so retard or disorder tl1e labor, 
that the child may perish before it can be born. Under any method of 
treatment fo rmerly pu rsued, the risk was so great that Simpson and Churchill 
expressed the opin ion that the hope of saving the child ought scarcely to in
fluence the treatment. In this view ·we cannot concur; we are convinced 
that a judicious application of the principles we have laid down will result 
not alone in greater safety to the mot.her, but also in greater safety to the 
child. It is true that, in many cases, the child is dead before there is any 
opportunity for treatment. The child dies from asphyxia, the result of the 
mother's loss of blood. This blood, which is the means of aeration of the 
child's blood, comes in too smnll quantity and too much impaired in quality 
to effect the necessary change. Frequently, too, the child is, as we have 
seen, premature, or it pl'esents unfavorably; frequently the cord is prolapsed, 
and then the child has to run the gauntlet of artificial mo~s of delivery. 
Exposed to these perils, it is not surprising that the child will often perish. 
But still the broad fact remains that a considerable proportion of children 
nre born alive. It is certain that some of the sources of peril to the child 
may be lessened or averted . Out of 62 cases of placenta prrevia which we 
noted in reference to this point, 23 children were born alive i and all the 
cases had been treated under favorable circumstances or in the most judi
cious manner. 

' Ve indulge tLe hope that a better result than this may be obtained if the 
proper principles are applied, starting from th~ onset of .the flooding .. Th.e 
total artificial detachment of the placenta before the b11·th of the child is 
almost necessarily fatal to it. The precipitate forcible delivery is scarcely 
less haznrdous to the child, and seriously imperils the mother. We nre per-
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suaded that the old method of treatment has killed more women and children 
than the disease. 

The Treatment. 

The treatment mnst vary according to the nature of the case; and cases 
of placenta prrevia yary greatly. The course to be adopted will depend 
somewhat upon whether the presentation jg central or lateral. But we think 
a more practical division is into-(A) cases, partial or complete,. in wllich 
there is active contractile power in the uterus, with spontaneous dilatation; 
(B) cases in which the contmctile power of the uterus is absent, with or 
without dilatation. 

Before describing the principles and method of treating which we have 
worked out from theory deduced from observation, and crucially tested by 
clinical experience, it is useful to point out the methods commonly in vogue 
before tbe publication of Robert Barnes's Lumleian Lectures. 

These methods flowed logically enough from the theories which succes· 
sively prevailed. Thus-

1. The u unavoidable hemorrhage" theory, simple anrl absolute, dictated, 
as we have seen, immediate delivery, the "accouchement forcC." \Ve have 
pointed out the fallacies of this theory, and the dangers attending the prac
tice it dictated. What does the "accouchementjorce" mean? Literally and 
practica1ly, it means violent delivery at all risks. The hand was forced 
through the cervix, dilated or not dilated; if not clilatecl, at the almost cer· 
tain cost of severe injury to the uterus. This forcible entry accomplished, 
the child was then seized, turned, and extracted as promptly as possible. 
Its chance of survival was small, unless the cervix was so far dilated as to 
admit of easy and rapid delivery. 

Spiegel berg proposed hilateral incision of the cervix, if it did not dilate. 
The procee<liug is unnecessary and higb1y dangerous. Cutting the intensely 
vascular structure must expose to hemorrhage. 

In some cases of central placenta it was ad vised to perforate the placenta 
and to deliver through the hole thus made. Th is method has beeu strongly 
-upon the whole, justly-condemned. But we have seen a few cases in 
which the placenta was so extensively diffused over the greater part of the 
uterus that there could have been no possible way of reaching a margin 
without passing the hand high up to the fundus. Concurring in the con
demnation, we can imagine a case in which the practice of perforatiug the 
placeuta might be excused . 

2. The theory of Radford and Simpson, which, assuming that the hemor
rhage came from the placenta, dictated the rule to detach the placenta 
wholly as early as possible. Some of the fallacies of this theory have been 
pointed out. "The practice based upon it is open to serious objections. In 
the first place, it assumes that the probability of saviug the child is so insig
nificant that it need not be considered. But we have seen that, under 
judicious management, a large proportion of children are saved. The opera
tion consists in passing the hand, if necessary, into the vagina, then to pass 
two fingers through the cervix uteri, and with them to detach the placenta. 
This doue, it was contenc1ed that Art had imitated Nature in those cases in 
which the placenta was cast spontaneously. The fallacy of this comparison 
and deduction has been already exposed. But Robert Barnes urged a fatal 
objection against this prnceeding, showing that it was all but impracticable. 
In by far the greater number of cases the placenta extends higher than the 
equator of the uterus, sometimes even reaching the fund us. The fingers are 
not long enough to reach half way towards the further margin of the placenta. 
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The diameter of the placenta is rarely less than nine or tell inches; the 
fingers call hardly reach three .or four inches.. In the greater number of 
cases, therefore, in which the directions prescribed have been followed, the 
placenta has not been wholly detached; and the result, when succes.sful, can· 
not be attributed to an operation which was not performed. This is further 
proved by the history of some of the cases narrated as examples of this 
practice. The child was born alive. It is hardly consistent with our knowl· 
edge of the conditions upon which the child's life depends to suppose that 
the child will survive if the whole placenta be detached, unless the birth 
follow the detachment very quickly . And this condition under the pos· 
tulates of the hypothesis is wall ting. This objection, so obvious when simply 
stated, was nnt suspected by Professor Simpson or his disciples until it was 
formally enullciated by Robert Barnes. 

The entire detachment of the placenta has been utged on the ground that 
H cun be executed at a stage when the dilatation of the cervix is insufficient 
to admit of turning. But if it cannot be executed without passing the band 
through the uodila.ted cervix, in what respect is the operation less severe 
than that of delivery by turning? It is reasonable to conclude that, since 
the forcible entry has been effected, the seizure and extraction of the child, 
as well as the detachment of the placenta, had better, in order to gi\'e the 
child a chance, be completed at the same time. This granted, the special 
character of the proceeding vanishes; it is even more severe than turning, 
which Joes not require the hand to be passed through the cen•ix. 

In conclusion, we see that the surgeon endeavoring to practise complete 
detachment of the placenta by help of two fingers passed tlnough the os 
uteri unconsciously, but almost ex necessitate rei, fails in what he tries to do; 
he unwittingly does very nearly what he ought to do. The hemorrhage 
stops; he sees in his Sllccess a proof of the truth of the theory that total 
detachment of the plncellta is the security against hemorrhage. But he has 
not wholly detnched the placenta; he hus unconsciously given prnof of the 
truth of a very different theory, namely, that the hemorrhage ceases when 
tha.t part of the placenta which had grown within the lower polar zone has 
been detached. 

COU.EN's ME'l'HOD.-Cohen, of Ilamburg, regarding the central placenta 
a being the condition of chief danger, advises to detach that s~rnller flap of 
placenta which passes over the os intern um to the opposite side from the 
rna.iu body, thus reducing a central to a lateral placenta. This proceeding, 
fundamentally distinct in its theoretical argument and in its intrinsic nature, 
hus been by some writers confounded with Barnes's method, to be presently 
described. 

BARNES's MnTnoo.-The preceding discussion establishes the funda
mental facts that hemorrhage can only be securely arrested by the contrac
tion of the uterus, constringing the vessels, and favoring plugging of the 
\'e . .;sp)s by thrombosis. All rat.ional treatment must be based upon these 
facts. To obtain contraction is, therefore, the end to be sought. Although 
the powers of the system may still be p;ood, the uterus will not always act 
well, especially when the labor is premature, whilst it is fully distended. To 
evoke cDotractile energy it isofceu enough to puncture the membranes. This 
done, some liquor amnii runs off; the uterus, collapsing, is excited to c'.>n· 
tract, and, being diminished in bulk, it acts at advantage .. Labor bemg 
active, the cervix expallds promptly, the placenta gets more quickly detached 
from the lower pola.r zone, the bared uterine ves.sels ~et closed by tbe retract
ing tissue aml by the pressure of the advancing fcetus. The heruorrliage 
ceases spoutancously. 
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The ::ucce:5sh·e !:ileps to he adopted may be formulated n~ follows: 
1. The puncture of tlu~ mrmbrn11rs is the fir:st thing to be done in ttll <·ai-t:s 

of flo<uling before labor sufficient to cause anxiety. It is the mn.~t (II 111 mlly 
effieaciouiJ rl'mcdy

1 
alld it can always be applifd. It is sometimes suflicil'ut in 

itself; it does not materially interfere with the romrt to further step-.. The 
mode of executing- it if:.: the patient lying on her left side, n fi11ger is pa!>~ecl 
up into the os uteri, guiding a stilet, quill-pen, or a porcupine's quill. tn the 
membranes, whilst the uterus is supported by external pre~"ure. 'flus plan 
is especmlly useful in partial presentations; but even iu central ca~es, if the 
cervix is not dilnted, it may be resorted to by perforating the placenta. In 
these cases a. Jong aspirator needle would be preferable. 

Before punctllring the membranes pass the catheter. A full hladder is 
pretty sure to disturb or divert the natural coutractile actinn of the uterus. 

2. At the same time apply a firm. binder over theutern.'i. This funher pro· 
motes contraction, 1u11l, hy propeJling the child towards thens uteri, it accele· 
rates the cxpa11sion of the os and moderates the hemorrhage. 

3. If the hemorrlrnge continue, especially if the patient show sign::; of 
exhaustion, the os uteri being undilatecl, the plug may be tried. Leroux, 
Duboi!::i, ('bailly, and many other authorities extol the plug. "'hat has 
usually been understood ns plugging consists in ramming soft substances into 
the yagina. Vi1ginnl plugging: The things used are silk handkerchiefs, l<J\\'1 

lint, handage!';, uncl Braun's colpcurynter. This last is an elastic bng, which 
mny be clislemled with air or water. As its name implies, it il:i a vaginal 
plug. Ynginal plugs are treacherous aide:, requiring the most vigilant watch· 
ing. The plug, introduced with so much pain to the patient, ~oon becomes 
compresscrl, blood runs past it or accumulates abO\·e or around it, and the 
tide of life ebbs away nnsuspected. Never leave the patient trusting to 
vaginal plugs. Feel her pulse frequently, watch her face clo~ely, examine 
to see if any blood or tinged serum is oozing externally. RemO\'e the plug 
iu an hour at furthe~t. and fl-el if the os uteri is dilating. If it be dilating 
and the hemorrhage haYe stopped, you may trust Nature a little further, 
watching closely. The lubor may now go on spontnneou~ly1 perhaps issuing 
in the birth of a living child. 

But the true way of plugging is to insert sponge or la111imnia tents into 
the cervix uteri. This is the part that needs to he dilnted. The tents com· 
mand this effect by direct stretch ing, and by exciting cliastaltic action. 

Whenever pluµ-gio~ is resorted to, use especial care in watching the state 
of the bladder. Partly by direct pressure upon the urethra, and partly by 
diver~ed or" metastatic" nerrous energy, plugging is apt to cause rete1ition 
of urme. 

4. Expectancy has its limits. This is determined hv the continuance of 
the hemorrhage and the condition of the patient. The ~que:;tiou of resort to 
the accoucl1r11te11t force pre::::ents itself' perhaps imperiously to the mind. But 
th.ere are two m.eans of accomplishing the end in view without violeuce, 
with more certamty, and with more safety to the patient and her child. 
The uterns. must be placed in a condition to contract. The essential steps 
towards .this end nre, first, the free dilatation of the cervixi secondly1 the 
completion of the labor. 

The _first difficulty is to e.D"ect the dilatation qf the ccrui:.r. Under any pro· 
cess this must take a little time. Can anything be done in the meantime 
to moderate the bleeding? Something very effectual may be done. Sepa· 
rate all the placentn which adheres within the lower zone. "re ~hall thus get 
over the istnge of danger more quickly. 'Ye remove an obstacle to the dila· 
tation of the cervix, for the adherent placenta acts as a mechanical hin· 
drance to the retraction of the lower segment of the uterus; we lessen the 
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rb·k of laceration of' the placenta, an accident very likely to happen in the 
ordinary coun•e nnd ~nder turn~ng, and which by rupturing the fo·tal 
ve~ ... el:i, ndd~ to the peril of the child . 

Tiu~ op1 ration of dclarhing the placrnta from its arlhe8ion to the lou.·1 t polar 
zom i~ a.~ follow~: Pa~s one or two fingers a:; far a:; they will go throu~h the 
Oti uteri, the hand being passed into the vagina if nece!':-oary; foeling the 
placenta, in!l.inuate the finger between it and the uterine wall, ~weE>p the 
finµu round in a circle so as to ~eparate the placenta as far as the finger 
will reach. If you feel the e<lge of the placenta where the membranes 
begin, tear open the membranes freely, especially if these ha\·e not been 
previously rnptured; ascertain if you can what is the presentation of the 
child hefore withdrawing your hand. Commonly some amount of retrac
tion of the lower zone and opening of the cervix takes place after this 
operation, and often the hemoahage ceases. Time hns been gaine<l. The 
patient has the precious opportunity of rallying from the shock of previous 
hemorrhage and of gathering up strength for further proce<.'(linµ-~. 

If, the cervix being now liberated, under the pre!l.:-;ure of a firm hin(ler, 
ergot nr stimulant ~. uterine action returns so as to drive down the head, it 
is pretty certain there will be no more hemorrhn~e. The head acts a:-; a. 
plug from abnve, compressing the bare surface of' the uterus. You may 
leaYe Xature to expand the surface and completC' the deliYery. The lnhor, 
freed from the placental complica.tion, is resolHd into natural lahor. 

5. It: on the other hand, the uterus continue inert, the hemorrhage may 
not stop, nn<l we must proceed to the next step. the uriificirtl dilatfltion of the 
ceni.r. This is nccomplishecl by the use of Barnes's hydrostatic dilator:::. 
Insert the largest size that will pass through the cerdx: flistend with water 
gently and gradually, watching by the finger the effect of the eccentric 
struin upon the ring of the os externum. "Then the hag i~ fully dbsten1led, 
keep it in 11ifo, for half an hour, or an hour if necessary. During thb time 
the hemorrhage is commonly suspended; probably the intrauterine portion 
of the bag presses upon the mouth of the bared vessels; certainly retraction 
or shortening of the lower segment of the uterus goes on, which i~ the 
direct means of closing ther:e vessels; and under the combined effect of 
pressure from below by the dilator and from above by the hinder, the con
tents of the uterus are kept in close contact with its inuer surface, thus 
maiotaining pre:ssure on the vessels of the cervix, and stimulating the whole 
organ to contract. Legroux, guided by the observaLion that hemorrhage 
occurs during uterine diastole puts the patient in the vertical po.sition during 
uterine relaxation, so as to keep up the pre~sure of the contents of the 
uterus upon the cervix. Ile relates a case in "hich this practice perfectly 
succeeded. But it is obvious that the upright posture adds to the clan):!er 
of syncope. The bags accomplish the purpose better and more !:lately. 
When the cervix is freely open the bag may be withdrawn. 

Again we may pau.se and obEerve if Nature is able to carry on the work. 
If contraction persist, if the head present, the l:\hor is now e~:-entially 
normal, nncl may be allowed to go on without interference. But we must 
watch closely. 

G. If contraction is inefficient, if hemorrhage j!OC'S on. if another part 
than the head present, we must carry our help further. 'Ve must do what 
Xnture cannot do; we mu,,,t delfrcr. If the head present, it is generally 
best to put on the forceps, then pulling gently in the axis of 11tcrns nod 
pelvis, keep the head upon the os uteri for awhile, until it is felt that the 
expansion is sufficient to permit it to pass without undue force. 

If the shoulder or breech pre~ent, we deliver by seizing the nearest leg aoll 
extracting. Thi!'! can nlmost always be done without pae..,ing the hand into 
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the uterus. Braxton Hicks's bimanual operaliou here finds one of its most 
u::.eful application~. It avoids the danger of forcing the hand through an 
imperfectly developed, imperfectly expanded cervix, and abnormally vascular 
structure. Having seized a leg, it must be drawn down genlly1 so us to bring 
the half·breech into the cen·ix . Axial traction must be so regulated as to 
brinrr the trunk through with Lhe least amount of force. "rhil:-ot delivery is 
going on, the hemorrhage is generally arreiited. Rapid extraction im·ofns 
a certain amount of violence and shock. Gentle extraction, giving the cen•ix 
time to dilate graduidly, a\•oid$ this evil. 

7. As soon as the child i:; born, readjust the pressure upon the uteru!'l; 
and, if there id no hemorrhage, allow three or four minutes for the system 
to rally before attempting to remove the placenta. If hemorrhage occur, 
and the placenta. does not pass ou fair compression of the uterus and traction 
on the cord 1 the hand must be passed into the uterus to detach it. The por· 
tion growing to the equatorial zone is not always readily cast. Examine 
the placenta carefully on its uterine surface to see if it is entire. 

Io every labor the cel'\'ix, having to J:>uffer great distention and contusion 
under the pas.sage of the child, and po..sses:siug less contractile elements in 
its structure, is liable to paralpis for a time. This condition is more likt-ly 
to occur in labor with placenta prrevia, anrl it is doubly dangerous because 
the cervix is 50 near the placental seat. Here is auother reason for sparing 
the cervix to the utmoJ:>t. 

The hi~tory and management of hemorrhage afler the completion of labor, 
Mmplicated with pl!tcenta pra)\'ia., merge into the conditions of posl-parturu 
hemorrhage gener:tlly; the special point to remember being that the after
hemorrhage:s of' placl:nta pncvia are likely to be even more urgent, and thus 
to require more vigilance 1.rntl more resolule treatment. 

The chief facts in relation to placenta prrevia may be summed up in the 
following series of phyisiologic..tl an<l pathological proposition~. Abounding 
clinical observations recorded by ours~ln:s and others attest their truth. 

A . Series of Physiological Proposition~. 

1. The hemorrh:i.ge comes mainly from the bared uterine surface, and is 
arterial. 

:2. In the progre::.;s of many labors with placenta prrevia, there is a period 
or stage when the flooding becomes spontaneously ar1·eJ:>tcd. 

3. This ha:imo:;taric proce:-..s does not depend npon total detachment of the 
placenta, nor upon death of the child, nor upon syncope nf the mother, nor 
upon prl'S:mre u1mn the lower segment of the uterus bared of placenta, although 
one or more of the;,c eon<litions may favor it. 
. 4. The (~ne co.nstant condition of this physiological arrest of the flooding 
JS contraction of the uterus, active or tonic. 

5: This physiological arrest of ftooc.ling is neither permanent nor secure 
until the whole of that portion of the placenta, which had adhered within 
the lowt>r zone is detached, this being the portion which is liable to he sepa
rated during the opening of the lower segment of the uterus to the extent 
neces~nry to gi\•e pn::"!!age to the child. The limit of dangerous placental 
attuch1m·11t corresponds to the equator of the child's head. Below this

1 
the 

circle so indicated, the lower segment must dilate; above this circle the 
placental uttathment i8 normal, nn<l need not ex pane.I. This physioloofoal 
boundary line is identical \\'ith Bandl's ring. · 

0 

~· \Vhen this stage of detachment has been rearhed, there is no physio· 
log1_cal reason \\hy any further detachment or flooding !!hould take place 
until after the expulsion of the chihl, when, anc.l not till then, the remainder 
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of the placenta which adhere:;; to the middle and fun<lal zones of the uterus 
is cnst ofl~ as in normal lahor. 

T • ..Adhesion of the plact:uta onr the os uteri intern um impedes the reguhtr 
c.hlntation of the part; and, con~equeutly, whilst such adhesion last::<, the 
ordt-rly course of lnbor is hindered. 

~. injury un<I inffammatinn of the uterine structures, particularly of the 
cervix, are c·spccially likely to i;;upervene upon deJi,·ery in ph1renta prt~\"ia. 
One· of' the purpo!:ie!l intended by £\ature in fixing t11e scat nf the plac~nta 
in the fundal and equatorial zones is the preserYation of the part~, rendered 
highly YR!'Cular by connection with the placenta, from the distention, 
prt:-~ure, and contusion attending the pas:::age of the child. 

B. Sr>ries of 'Phempeulical l'ropo1itio11~. 

]. The greatest amount of Hooding frequentl)7 tnkc>s place at the com
mcncenwnt of lnhor, and frequently e\·en hefinq.thC'rc is any clenr indication 
of labor. The cervix i'l always, from ih1; being nc·ar the :.;cat of tbe pla
cental altachment, highly \'aH·ular, and is freciue111ly at this stage Yery rigid . 
.. \..ny auempbi to force the hand through thi:-3 structure at this ~tage, to de
tach the whole placenta or to deli Yer, must he mad~ at the ri ... k ol injuring 
the womb. The clra~~ing Lhe child through thC' cc.•n•ix when iu thi:.; condi
tion, even when it has not ht.en neces~ary to pa!Os the hand into the uterus, 
is a proceeding affonling slender chance of life to the c.·hilcl, and fraught 
\\ ith danger to the· mother. 

~. The entire detachment of the plac.•pnta is 1H1t nec.·<.':s!'ary, and i~ not to 
be depended upon, to insurt; the arrest of the hemorrhage. 

:3. l"ince the dilutation of the cen·ical portion of the womb must take 
place in order to gi\"e passage to the <'hild, and ~ince, during the earlier 
stage.-i of this nece;;~ary dilatatiun, hemorrhage i::i lrnhle tn (ircur, it is cle~ir
able to expedite this stage of labor as much as pns:-;ihlt.•. 

·t.. In cnses where labor appears imminent, \\ith com;idt'.'ndile hemorrhage, 
whilst the os internum uteri is still closed, the tllTl'l'it of the ftoocling and the 
expnusion of' the os may be promoted by plugging the yagina, especially the 
cervix, and by the u:-e of t'l'got. 

5. 8ince a. cros~-prt~entatiun or other unfa\'orahle pn.!litiou of the child at 
the os intc>ruum h1 apt to impede or de::,troy thP regulnr contractions of the 
uteru::o, which are 1H~Ce:< ... arr to a1Tf'St the tlnodi117, it is 1w11'tly cksirahle lO 
deli\·er n~ soon as the cnnclitinn of the us uteri will permit. 

6, In some ca..,es the ::-impie use of mean;: to excite contraction nf the 
uterus, such as ergl>l, rupturing the memhrane1', or the employment of gnl
\'ani~m. may suffice to arrl':0t the hemorrhage. 

7. In some ca .... es in which it is obsen·ed that the os uteri has moderatrly 
expanded-namely·. to a cliameter of 1.2.l in., or 4 t"m .-the placenta being 
felt to be cletn.chetl from the lnwer Z'lne, an.I the hc:mnrrhage luwing cea~cd, 
it i~ not nere~"'UI'\' to interfere with tbe cour::::e of the labor, now become 
normal. -

8. At the c>ritiral periocl, when the total detachment of the placenta or 
forcibil• deli \'t'n' is dangerous or impracticable, the introduction of' the index 
finger throug-h ihe os, an cl the artificial separation of th~t portion .of' the pla
centa which lies within the lower zone of the uteru~, 1s a practicnblu and 
safo operation. 

H. The artificial deturhment of that portion of the placenta ,,·hich adheres 
within the lower mnc will at once Jibernte the os internum from those 
atrnchmeut~ which impede its equable ,Jilatatinn, nncl, by facilitating the 
regular contraction of this ~egmeut of the utcru5:, fa\·or the arrest of hemor-
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rhage, and con\·ert n labor complicated with placenta pr!uvia into a natural 
labor. 

10. The immature uterus, partly paralyzed by loss of blood, cannot always 
be trusted to as1'ume the vigorous action necessary to effect delivery; it i:--, 
therefore, often desirable to aid by dilating the cervix artificially; this can 
be done safoly and quickly by the caoutchouc water-dilator:3: 

11. ...;uilicient dilatation being attained, delivery may, tf nece:-::;ary, he 
accelerated by forceps, turning, or craniotomy, according to the special indi
cations afforded hy the condition of the child. 

Post-partum Hemorrhages. 

It is convenient to include under the title posl,parlwn hemorrlmge all the 
hemorrnagcs which oc'cur from the birth of the child, and during the sue· 
ceeding twenty.four IHHll':3. These latter may be further <listinguishe<l us 
primrrry poJJl-parlwn hemorr~ages. 

But hemorrhages may occur after this period, and at any time for a month 
or more. These may be <li:;tinguishecl as "puerperal hemorrlwges," or us 
secondary po$t-purlu>n hemo1·rhages. 

It is difficult to draw a strict physiological line hetween these two. But 
an arbitrary line thus drawn has a clinical value. Tbeoreticallv, the flis· 
tinction maY be .:;lated thus: That is primary po:st-partum hemorrl{age which 
takes phlce whilst the uterus, recently disburdeneJ, still retains its muscular 
fibre unulterc<l. At the end of twenty-four hours, or nearly, the involution· 
proce:-<s ha.:; generally begun ; from this time is the perio<l of secondary 
hemorrhages. 

In practice, we have to prevent or to treat (a) hemorrhages whilst the 
placenta. is retained; (b) hemorrhages persisting or breaking out after the 
placenta is removed . These two constitute primary hemorrhage; and 
primary hemorrhages may be usefully subdivided into (1) hnmediate, and 
(2) those which occur later, from the uterus relaxing again after apparent 
firm 0ontrnction had been attained. These may be cidled paulo·po1:1l-patfmn 
hemorrhages. (c) Hemorrhages which persist or break out after twenty-four 
hours from childbirth. These constitute ,'feconda.ry hemorrhages. 

(ct) The hemorrhages which break out before the removal of the placenta 
have been discussed in the chapter on the management of the after·birlh 
stage of labor. 

(b) Although in most cases flooding will cease when the after·birth has 
come away, still it not seldom happens that flooding will per::sist or bre11.k 
out afterwards. ~Iany of the causes which lead to hemorrhage during the 
after.birth period may continue to act after the placenta is removed. Almost 
all these cuu~es have for one important effect to impair the contractile energy 
of the uterus. 

The rau~e.s of primary post·partum hemorrhage m:l.y be divided into two 
classes: fl) those antecedent to the labor; (2) tho~e which arise during and 
after the labl)r. 

The first order of causes often lie deep in constitutional peculiarities. 
Foremost amongst these is the mysterious hcmorrhrt9ic diathesis. Some women 
are by nature " bleeders.'' All through pregnancy and Jabor these women 
are likely to be the subjects of hemorrhage. Under the peculiar conditions 
of the blood, of the vascular apparatus, and other special conditions, the 
hemorrhagic diathesis is pretty sure to assert itself. 

Other remote antecedent or predispo~ing causes have been describe1l in 
the chapters on the physiology and pathology of gestation i we may recall 
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80mc of the principal causes. Alhuminuria has been shown l>Y Blot and 
Chantreuil to be a potent predisposing cause. The correlaLe~l cOndition of 
the blf>od is, in fact 1 constantly favoring extravasation at the weak points of 
the utero·placcntal vascular system. Then there are spamenia, leucocy· 
themia, hepatic sluggishne.:!S or obstruction, some diseases of the heart alld 
lungs. Cullen insisted forcibly on the evil influences of alcoholism. 11 All 
our drunkards/' he said, 11 have their blood more fluid than natural, and are 
liable to hemorrhages." Again, llelicately nurtured women, who have cul
tivated the emotional element at the expense of physical development, are 
~~pecially prone to disordered labor, to hemorrhage, and the other accidents 
of childbirth. In such women there is a want of due relation between 
nervous and muscular power. 

2. 1.'he Immediate lhuses, or those arising during Labor. 

The rnnin security against hemorrhage lies in the orderly course of labor. 
If the labor be so conducted as not to disturb the due sequence and correla
tion of the acts which govern the labor, the risk of hemorrhage will be small. 
Bul, true as this aphorism is, we are not hastily to conclude that the preser
vation of this orderly sequence is always in the power of the physician. In 
the case of healthy women, no disturbing cause intervening, the labor pro
ceeds in due order, if only the physician will abstain from interference. But 
in not a few cases of healthy women, as in many who are not healthy, adverse 
cooditious have existed before, or arise during the lahor1 which there has 
been no opportunity to ob\•iate. The physi_cian has to deal with them as be 
finds them, doing his best to remove them or to overcome them. Under the 
combined action of these adverse conditions and of the treatment required, 
the normal sequence and correlation of the parturient forces are unavoidably 
disordered i hence hemorrhage. 

Amongst the most efficient causes of this class are: An~csthesia, induced 
by chloroform or ether; emotion; lingering labor, especially when artificial 
inten·ention is required, as from malposition, or malproportion; hemorrhage 
during the first and second stages; premature rupture of the membranes; 
iuju<licious voluntary efforts, as forcible bearing-down whilst holding on a 
to"wel tied to the bedpost. Voluntary efforts in aid of labor should wait upon 
the involuntary reflex effort. If made independently, they wear out the 
nerrnus power and irupede rather than help the reflex work. Protracted 
lnbnrs, labors with plural births in which the placental area is doubled, 
whilst the muscular power is weakened, are especially apt to entail hem
orrha1re. Undue haste in extracting the placenta, retention of' urine, 
retroflexion of the uterus1 fibroid tumor~ or polypus strongly dispose to 
hemorrhage. 

Hemorrhage after the removal of the placenta may proceed from the foJ. 
lowing sources: (1) from the bared placental site; · 2) from laceration of 
the cervix uteri; (3) from injury to the vagina or vulva1 as from thrombus 
or laceration. 

The treatment of hemorrhage-prophylactic, arrestive, and restorati\'e
must be based upon a. rational study of the phenomena which precede and 
accompany it-that is1 upon the physiological history of pregnancy nod 
labor. 

" 'hat are the means which Nature employs to prevent and to arrest 
hemorrhage? 

1. The firat is active contraction of the musculrtr wall of lite 'Uterus. The 

~l~::~?~i~~~ y'1~ l~s~~(;~~,~~:~s t~u tl~~~~:~~g o~h~h~ r~~~~ ~!.:c~f o~~no,1!~ c;~~~~~ c~~~: 
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contraction is the gre1t aim of the obstelrist. To many it is the. only aim, 
being ignorant of or tlistru::otful of the value of any other. ln tlus they Jail 
below the level of physiological law, which has yet other re:sources. 

At first this contraction i::; rhythmical, partly peristaltic and partly reflex. 
But presently, acti\•e contraction settles into passive or ionic contraction, hy 
which the volume of the uterus is permanently reduced. This resemblt·:S 
e/<t.~tic contraction, and bas been likened by Leroux to a spring (ressot(. 
\Vhen this tonic contraction has been established, the patient is secure 
against a return of hemorrhage-unless, indeed_, we except the "pe~ul.iar 
form of hemorrhage" described by Gooch . Tl11s keea observer, adm1ttmg 
that" contraction prevents hemorrhage by occasioning a sufficient closure ~f 
the vessels to resist the ordinary force of the circulation/' supposes that if 
the force of' the circulatio11 be extraordinarily great, it would l>e able to 
overcome the ordinary closure of the vessel8. He gives a striking case in 
illustration. The patient showed marked fulness-or, as we now express it, 
high tension of the vessels-before labor. . . 

2. '1_1/rn Uterine Arteries hai•e a ('ertain Retractile Ptoperty.-Shrmkrng 
inwards when severed, their mouths become narrowed, and the formation 
of llu-ombi is favored. l\farey also showed that the aiteries shrink generally, 
their calibre lessening. Hales, first by experiments, showed that abundant 
hemorrhage lowers ttrterial tension; that on reinjecting blood tension rose 
again . But it also depends upon the duration of the subtraction or of the 
injection of blood, for the arterial system, if distended suddenly, quickly 
throws into the veins the excess of blood received. Inversely, if the arteries 
have sustainetl a rapid subtraction of blood, they quickly repair the loss by 
calling upon the venous system. 

Thus there is accommodation under hemorrhage. If the vessels fill, 
accommodation is by relaxation of the vessels; if there is hemorrhage, there 
is accommodation by contraction. 

3. When the nutritive developmental attraction of blood to the uterus is 
suddenly cut short by the separation of the child and placenta, there ensues 
an eqnally sudden diversion or raptus of the blood-current away from the 
uterus into the general or systemic circulation. Iu this divers ion lies an 
effective security against hemorrhage. An illustration of this is seen in the 
counterpart or correlative diversion of blood from the umbilical arteries of 
the child when the placental connection with the uterus is cut off. The two 
circulations, maternal and footal, hitherto irresistibly drawn to meet at one 
focus, the one to bring life-elements, the other to seek them, at once turn 
aside into different routes as soon as the life of the child is secured by inde· 
pendent means. Thus, blood no longer running into the uterine arteries. 
stag~ation follows, and hence another provision for plugging the vessels by 
clotting. 

Robert Ferguson dwelt much upon coagulation as a security. 11 It ap
pears," he says, "to be the sole menus of safety in those cases of intense 
flooding in which the uterus flaps about the hand like a wet towel. Incapa
ble of contraction for hours, yet ceasing to ooze out n. drop of blood, there is 
nothing apparently between life and death but a few soft coagula plugging 
up the sinuses." 

ut:i:i~~h~:e~~Is~ri~ 0t~~r~~e~~l~~~,:~~;d ~~eth~t~~~)~d aJ~(~"~~f~~~? t71~ ~~0r~:l~~ :~1d 
vascular tension which followij delivery. The heart beats less forcibly; the 
impetus of blood in the aorta is diminished. 

5. A special hoomostatic property is found in the blood itself. The ordi
nary blood of pregnant women contains more 6brine than is found in nou
pregnant women i and Andral demonstrated that the proportion of fibriuet 
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and hence the congulability of the blood, increased with the <1unntity of 
blood lo~t. 

6. Then anothC'r resource Nature still holds in re~en•e, and that is the 
temporary lowerin~, approachinµ- to SU::ipension, of the henrL's action untler 
syocope. Under thi1' ~tale coagulation in the uterine n~:;el!-i is further 
fa\·ored, so that when the lu~art resumes its action the \·e~sels are clo~ed. The 
situation is peril flus in the extreme; life trembles 111 the balance i the 
slightest shock, further lo~s of blood, ever so small, rnay turn the scale 
againi::;t hope. • 

lL is in the careful clinical study of all these conditions, excepting the Inst, 
separntely and iu their solidarity, that we must seek indications for treat
ment. In a typical labor, all these conditions are factors of one great con· 
servath·e proces~. They nrn indissolubly atsociated, coming into piny simul
tnn1::ously or uearly so, Hnd if one factor fails, especially contraction, the rest 
also commonly fail. 

The most constant phenomenon in hemonhage is loss of contraction of' the 
uterus. This is recognized under the terms atony, inertia, parafy.~i.~. Tem
porary paralysis is the best term. The paraly~is is duplex; there is fnilure 
of centric nerve.force, so that there is imperfect acti(ln of the diastaltic func
tion; there is failure of the uterine inherent contractility dependent upon its 
proper ganglionic nervous system. 

\\'hen the uterus relaxes, after having been contracted, one thing follows . 
The expansion of the uterine walls opens up the \'ascular clrnnnels in their 
sub~tauce, and thus exerting a suction·force, blood is drawn into them from 
the arterial system certainly, and probably also from the venous· system. 
When cnntraction comes, part of this blood may be driven into the systemic 
ves:<els, hut the greater part is discharged into the uterus and is lost as 
hemorrhage. This process being repeated, the blood io tlrni:z, hy a scarcely 
exaµ-gcrated figure of speech, pumped out of the body. Often, ngain, emo
tion, the dread of' flooding, taking nff the inhibitive action, determines blood 
to the uterus and adds force to the local hemorrhagic factors. 

The immediate general effect.<? of bleeding are: 1. To d isturb the bnlance 
between the circulating and respiratory systems. 2. To promote the influx 
of fluids from all p:uts of' the body into tbe venous system. 3. To promote 
the tendency to the separation of 6brine. 4. Syncope. 5. Con\•ulsion of the 
muscles from the remon\l of nervous control, muscular irritability being 
retained. G. Fall of anin1al temperature. 

Tim 8YMPTO)ts, Duc;xoRrs, AND Pnooxosr" OF l-IE310n.HHAGE rnmr THE 
Unmn•.-The first warning often is the complaint of' the patient that she 
feel~ blood tlowiug from her. This should ne\·er be di:sregardecl. Examine 
the parts and the linen immediately. You will often see a thin stream of 
florid bl11od trickling down. You feel for the uterus, and fin<\ that it rises 
abo\"e the pubes, perhaps above the umbilicus-that it ii:: flaccid, or presents 
irregulnr, hard prominences which shift their position under your grasp. On 
cnmprc~~ing the f'undus firmly, blood and clots may be forced <rnt of the 
vagina. 1f the uterus is not brought to contract by the usual means, you 
pa~s your hand into the cavity, and tee! that it is full of blood partly clotted i 
you foe I the enlarged cavity i you feel the flabby walls. When the inertia 
is cumplrte, it is sometimes difficult, by external manipulation, to mnke out 
the uterus at all. You miRs the hard globe, and this negative sign is all. 
When the uterus bus reached its full measure of distention, spasmodic con
traction is sometimes excited, and a furious rush of blood is poured forth. 
Alternate contractions uud relaxations, pain attending, and tenderness on 
gl'uspin~ arc certnin signs of hemorrh_age fr_om ntony. Blood. may is~ue in 
a considerable stream, or by gushes mixed wnh loose clots. Or 1t mny simply 
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ooze in a thin stream; in this case the discharge is often watery. A watery 
discharge tinged with blood, if ~ccurring i.~nmedi~tely afte_r the expulsi.on of 
the placenta, maysom~time.s be liquor amn11 i but 1~ occ~1T~ng _atothe~ times, 
arnl in connection "1th signs ot general dcpress1on, 1t m<ltcates mterual 
hemorrhage, with retention of clot, Lhe serous element being squeezed out 
and flowing externally. These are the local signs. . . 

The general signs are scarcely _ l~ss marked .. Bleeding often. goes 011 ID· 

sidiously, the woman not coruplammg. But. tl11:s cal.m may be 111.uso~y. In 
extreme c~ses a degree of shock, of collapse, 1s consp1cuous; the face 1s pale, 
white, waxy, and cold; the whole surface is cold. the pulse is frequent, feeble, 
thready, sometimes not to be felt. Hales established that the pul~e became 
more frequent by hemorr~age. l\Iarey showed that, at the same tune, there 
was feeble tension (see Fig. 157). The sudden penetration of blood in the 
arteries swells the fulness of the pulsation and causes dicrotism. Th is is the 
more marked in proportion to the rapidity of the loss. 

F10. l5i. 

If hemorrhage is very abundant, a contraction of vessels is produced 
which re::.tores tension, aud causes di~appearance of the increase of fulness 
of pulse, more especially since the radial, like all arteries, undergoes a dimi
nution of calibre, which by itself would render the pulsations weaker. It 
is this kind of shrinking of the vessels which J. Hunter obsen•ed in animals 
bled to death, which led him to the discovery of the contractility of the 
arteries. 

There is an inJe~crihable sense of oppression in the chest. The woman 
calls out for air, will have the windows open, insists upon sitting up, some
times would even ~et out of bed; the respirations rise to 30, 36, or even to 
40 in the minute, they are laborious; she tosses her arms about, says "she is 
sinking through the bed;" is more or less delirious; her perception of ex
ternal objects is oflen dulled, or her appreciation of them is <li:3torted; par
tial blindness, double vision, sometimes complete amaurosis set in, the pupils 
dilate, the iris seems paralyzed; she ceases at times to recognize the people 
about her; she complains of intense headache, noises in the ears, sometimes 
is deaf; she can hardly swallow. unless the fluid be poured into the back of 
the mouth. So great is the loss of nerve-power that every organ seems 
paralyzed. Brandy, beef.tea, medicines lie inert in the stomach, until re· 
jected by vomiting. The uterus refuses to act under any stimulant; perhaps 
the sphincters relax, feces and urine being voided. The woman rejects help; 
by word or sign entreats to be let alone; she would willingly die undisturbed. 
From this state, desperate as it seems, she may recover. It' the bleeding 
stop for awhile, slowly there is gathered up a little nerve-force; life that 
seemed ready to flit, hold;:; its seat, feebly, it is true, and if no fresh loss or 
shock occurs, she may rally. 

But if these signs are followed by marked collapse, contracting features, 
short gasps, sighing or sobbing inspirations, which indicate that the chest
walls are unable to expand and make but an imperfect attempt to take in 
air, then quickly collapse; and if convulsive mo\'ements occur, the case is 
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in<lee'l <lesperate. Restorative means, which will be described, oflfr the only 
pro:;pect. 

The favorable sigus are returning warmth and moisture of the skin, dis
po~ition to swallow, steady pulsation at the wrist, contraction of the uterus 
a mnre tranquil respiration, a feeling of hopefulness and courage, a cleare1'. 
perception, a more accurate and steady judgment . 

. Xe1w we. have to inte~pret the phy~iol?gical significance of these symptoms, 
wilh the view to draw from them prmetples of treatment. 

Under analysis and synthesis these symptoms may be summed up in the 
folhming cln.~sification: 

We can hardly form a. useful judgment of the extent to which the hemor
rhage has affected the patient from noting the quantity of blood lost. It is 
not easy to measure or to estimate this loss; a.nd the effect upon the system 
has 110 constant relation to the quantity of blood lost. But there are certain 
physiological dntn, not difficult to note, which mark with sufficient accuracy 
the i!Uccessive stages of danger. 

IIn1wrrlw.geiJ may be divided into three stages or deg1·ees, m,arked by the fall 
of the rejle:c function. In the first degree, the diastaltic function is maintained 
in its integrity; but it is disordered ia its action. There is, however, ready 
re:;1>0Ut:iC LO the ordinary irrit'nnts. In the second degree there is a sensible 
loss of reHex activity. The response to ordinary and even to extraordinary 
irritants is feeble and uncertain. In the third degree there is suspension or 
nearly extitJction of the diastaltic function. In this degree, vomiting, yawn
ing, rapid, feeble1 intermittent, vanishing pulse, syncope, loss of temperature, 
may he the forerunners of death. Paul Bert says the only constant sign of 
imminent death is convulsions. 

The Application to Treatment in the Fir.<Jt Degtee.-,Ve look to the diastaltic 
function to stop bleeding by inducing contraction of the uterus. This appeal 
is made in three ways: through the brain by giving confidence to the patient, 
thus, enlisting on our side the aid of the emotions i through the spinal or 
respiratory system, by exciting the peripheral nerves, as by the application 
of the child to the breast; by cold suddenly applied to the abdomen; by 
compression of the uterus; by cold and heat applied separately or alternately 
to the interior of the uterus, as Tyler Smith advised. These mechanical 
measures are powerfully aided by certain medicines. If we observe that the 
hemorrhagic pulse indicates over-excitement of the heart, and that uterine 
c:olic irnlicates that the action of tbe uterus is perverted or disordered, the 
~realest advantage is drawn from opium, digitalis, and bromide of potassium. 
Here, also, ergot is at times of use. 

It is, however, generally recognized that tbe best time to give ergot is near 
the end of the expulsive stage of labor-that is, in anticipation of hemor
rhage. It is contended tbat the specific action of ergot works better if given 
in aid of the natural contractions of the uterus, and that thus permanent 
contraction is more likely to set in. As a clinical fact, however, it often dis
appointi;, and sometimes 'it even does harm by disturbing the harmony of the 
parturient efforts. 'Ve believe that the value of ergot is much increased by 
combining with it digitalis; and quinine, a valuable oxytocic, may also use
fully enter into the prescription. Tbe following formula may be adopted: 
Liquid extract of ergot, nt xx-xxx; tincture of digitalis, ll\, xx i tincture of 
<1uinine, 3j; tincture of cinuamon1 3 ss; water, 3 ijs. This dose may be repeated. 

Turpentine is a valuable h~mostatic. It may be injected into the rectum 
in the proportion of one ounce of turpentine to five of mucilage or gruel. 
J. ,V. Brnclley 1 reported excellent results from turpentine given by mouth. 

1Lancet,1861. 
38 
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"\Ve can bear testimony to its use, but it is difficult to administer it in this 
way. It might be uset~lly injected. i~to the uterus. 

In se\•ere cnses1 ergotrne may be Injected subcutaueomily. 
Iu the serond degree the difficulties are increased. The diastaltic function 

is weakened. It must be coaxed, not overridden. Ergot, quinine, digitalis 
may still be useful. B.ut it cannot be too emphatically declared that ergot 
is incapable of giving strength to the spinal centre; that it can only stimu
late it, just as whip and spur goad the jaded horse. If pushed beyontl a 
moderate degree, ergot then only tends to depress, to exhaust. Henre it is 
not rare to see its use, in the conditions described, followed by vomiting, 
spasmodic action of the uterus, and even by sensible depression of the heart. 
The rule should be: give ergot early after the expulsion of' the child, where 
hemorrhage is apprehended; repeat it as soon as bemorrhage declares itself; 
but, if it fails to act promptly, give no more. 'Ve must tum to surer means. 

Dirtct compre,11sion of the 1de1·us acts in two ways: first, by mechanically 
closing the ve~bels; secondly, by exciting diastaltic contraction. 

The uterus may be compressed in several ways: 
1. By grasping the uterus through the abdominal wall. 2. By pressing 

it strongly back against the spinal column, the patient ly.iug on her back. 
This acts, also, by compressing the aorta. Ploticquet compressed the aorta 
against the spine. This was adopted by Baudelocque, Chailly, Caseaux, and 
others. 3. G. Hamilton' advised the following: The fingers of one hand 
introduced into the vagina are placed under the uterus; then, with the other 
han<l upon the uterus externally, the organ is firmly compressed between 
the two hands. The cavity is thus closed by the anterior and posterior sur
faces being flattened together. It is an excellent plan. 4. Gooch's plan. 
Gooch passed a hand into the uterus, and 1 applying it to the placeutal site, 
corupressed the wall between the hand inside and the hand outside. The 
plan is no doubt effectual, but it is not so good as Hamilton's. The intro
duction of the hand into the uterus is not free from danger. It has been 
fatal. 

Compression of the uterus, skilfully performed, checks bleeding, and gives 
time to rally strength and for the administration of restorative remedies, as 
alcohol, ether, ammonia, cinnamon. Thus the diastaltic force may be re
stored. (bid may help. A lump of ice may be applied to the belly, to the 
vulva, inside the vagina, or, better still, as Levret did, inside the uterus. 
But it is essential to know that, in severe cases, cold may be hurtful. Bleed
ing, we know, reduces the body-temperature. Under the loss of balance 
between the respiratory and circulatory systems and the diminished volume 
of blood, the animal heat is with difficulty maintained. Cold, artificially 
applied, therefore, adds to the depression. Physiological and clinical obser
vations thus alike urge extreme caution in the use of cold. It is the agent, 
of all others, most abused. 'Ve have seen many case::; of metritis and puer
peral feyer which we could trace to no other cause than the abuse of cold 
and wet and kneading. Bence .Jones and Dickinson~ found that cold 
douches lowered the pulse. Breathing cold air has the like effect. Heat 
raises the pulse. 

The rule as to cold, then, should be like that as to ergot. If it fail to act 
promptly, give it up. Now, the indication is clear to economize the nervous 
energy, trying to reawaken the diastaltic fuuction by heat. This is doue by 
applying hot botLles or flannels to the skin, by injecting w•ter at 100° F. 
to 110° F. into the uterni:;. 

1 Edinburgh ) ledicu\ .Journal, 1861. 
2 Journal of Physiology, vol. i. 
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The uterine tube is carried fairly into the uterus, antl a current is gently 
propelled during a minute. Carbolic acid, in the proportion of one per cent. 
may be usefully added. Besides its antiseptic action, I have observed thni 
it exercises some astringent action. A betttr thing still is probably a solu
tion l in 2000 of corrosive sublimate. If the hot water fail, it ruay i1e useful 
to alternate with an injection of iced water. During this ma111eu\'re the 
hand should maintain compression of the utel'Us. And in combination with 
this the aorta may be compressed . The patient is on her back. The uterus 
grasped in both hands, part of one hand presses the aorta against the left 
side of the spinal column. Kiwisch, llohl, BoCr, object that pure compres
sion of the aorta on Ploucquet's plan is not effective, thut the blood goes round 
by the spermatic arteries, and that the real good is due to comprei:;sion of the 
uterns. It ought certai uly not to supersede compression of the uterus. 

If the uterus st ill refuse to contract, things are lapsing into the third 
deg,.ee, in which the diastaltic function is iu abeyance. It may return if the 
hemorrhage can be stopped for awhile. Iu the meantime we must appeal to 
other factors which nature holds in reserve. She may an~wer to an appeal 
made to the vis illsita, that esdential contractility which the uterus preserves 
for some time independently of the spinal centre. The in terior of the uterus 
·may shrink under styptic applications; the mouths of the vessels may be 
blocked by coagula. We may then gain respite enough to re:sort to restora
tive measures, und thus to allow muscular contraction to return. 

Of the remedies that now present themselves, the most scientific is Fara
dizution. The experiments of Radford, Robert Barnes, and )lackenzie, 
demonstrate that, under this power, the uterus can be nmde to contract, even 
when it re.::ists the influence of what may be called the diastaltic remedies. 
'Ve used it assiduously on many occasions, sometimes succeeding in inducing 
permanent contraction, sometimes not. Practical objections prerniled with 
us to give it up. Except in hospital practice, the apparatus is not likely to 
be rettdy on the emergencies that call for action ; for the most part the con
tractions induced were transitory, ceasing when the circuit was broken, and 
whiltSt using it the more valuable compression of the hand ha<l to be abnn
donf>d . Private repo rts inform us, however, that it acts satisfactorily. Dr. 
Kilner ndduced strong 0\'idence in its favor before the Obstetrical Society, 
188-1-. 'Ve would, therefore, encourage further trials. 

Failing, then, to iuduce muscular contraction of the uterus, we are driven 
to choose agents that corrugate the inner wall of the uterus, and thus close 
the gaping mouths of the vessels. This corrugation, if not a perfect equiva
lent to contraction, for the time answers the immediate o~ject of stopping 
the hemorrhage. 

It is often useful to reanimate the patient before resorting to manipulative 
proceedin~. In extreme debility, the absorpti\'e power of the stomach is 
lost; stimu lan ts swallowed are soon rejected, or if retained for awhile are 
not absorbed. The most excellent plan is to inject a drachm of sulphuric 
ether under the skin . The rallying effect of this is sometimes surprising. 
It may be repeated, if neces:sary, several times. 

Practicully there are tu:o styptics which claim attention: iodine and iron. 
The older authors give accounts of vinegar, lemon-juice, an<l other agen~ 
having been used as injections, or by plugs soaked with the styptic. Smelhe 
says: "The vagina may be filled with tow or rags dipped in vinegar in 
which a little nlum or saccha rum saturni hath been dissolved; nay, some 
inject proof spirits wnrmed. or, soaking them up in a rag or sponge, intro
duce or sq ueeze them in the uterus to coDstrlnge the vessels." But all these 
things fell into disuse. 
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Hohl says injection of perchloride of iron was first used by D'Outrepolll.1 

Kiwisch warmly praised it. Professor Faye, of Christiania, says (1874) tbat 
he has used it in his maternity since D'Outrepont's time. Still it remaine<I 
practically neglected on the continent, and quite unknown in th is country 
until Robert lhrnes introduced it. In the Lettsomian lectures on placenta 
pn.cvia ( 1857), after a fair amount of experience, he recommended the 
practice.- In puhlishing the "Obstetric Operat~ons': h~ folt streng~hened in 
his conviction that the agent was capable of savmg hfe Ill emergencies other
wise hopeless. Now1 after lengthened experience of his own, confirmed by 
the testimony of many practitioners in all parts of the world, and notably 
in London and Dublin, we feel justified in formally recommend ing the prac
tice. Amongst those who have testified in its favor are A. Farre, Dr. Brax
ton Jlicks, Dr. Lombe Atthil l, master of the Rotunda Hospita l, D r. John 
Byrne, and Dr. Playfa.ir. These and many other disti11 gu ic;;hed obstetrists 
have used it, because they found that women were liable to die of hemor
rhage under what are styled the "ordinary means." 

Iodine proposed by Dupierris~ has been much used since. It is a valu
able styptic. But from comparative tria ls we have made of it with iron, we 
are satisfied that it is less trustworthy in severe cases. In minor cases it 
may be used after injecting hot water. The formula is, tincture of iodine 
3ij, water 3viij. 

Thefonnulctfor the iron-styptic is: solid ferric chloride ,5j, dissolved in ten 
ounces of water; or of the liquor ferri perchloridi fortior (Ph. Br.) ,5jss.; 
water, .§viijss. The rules in using it are: (1) be sure that the uterus is 
empty of placenta, blood, and clots; 12) compress the body of the uterus by 
the hand during the injection; (3) have two basins at hand, one containing 
hot water, the other the ferr ic solution, pump wnter well through the syringe 
(a good Iligginson's will do) so as to expel air, then pass the uterine tube 
into the uterus, and inject first hot water so as to wash out the cavity and 
give a last opportunity for evoking diastaltic contraction; then shift the 
receiving encl of the syringe into the ferric solution, and slowly, gently inject 
about seven or eight ounces, carefu lly keeping up steady pressure on the 
uterus throughout and afterwards. 

An objection, not without force, has been raised to injection, namely, that 
it may excite contraction of the uterus, and this contraction may drive flu id 
nlong the tubes. To meet this we devised large vulcanite tubes perforated 
at the uterine end, which was loosely packed with sponge saturated with the 
ferric solution. 'Vhen introduced, a piston run down compresses the sponge, 
and the fluid exudes into the uterus. The plan has its use, but it is less cer
tain than a gentle stream flowing over the whole surface. 'Ve now use a 
strong glass t_ube, channelled on Neugebauer's plan, which insures the ready 
return of fl.md from the uterus. Some physicians have advised sponge
swabs. These are bad. 

When the hemorrhage is associated with fibroid tumors, the equable con
servative contraction of the uterus is almost always frustrated. In these 
cases it is especially desirable to resort to styptic injections at nn earlier stage. 

Now it is right to consider the dangers assor,iated with ferric injections. 
~be~e Robert Barnes _examined in a memoir brought before the Obstetric 
Rect10n of the Internatwnal Congress, 1881. In the d iscussion no facts were 
adduced in proof of the danger of the practice. The cases in which death 
j;~~ 1~0~d~3wed the method have been su bjected to a rigorous analysis by D r. 

1 13eitrii!;C zur Geburt.l;b ., 1846, 
2 :Yorth American )[ed.-Chir. Rev., 185i. 'Brit. :\[ed. Journ., 1880. 
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Analyzed, the dangtrs that have been urged may be classed as follows: 
(1) those accidents which are common to all intrauterine injections, and 
which have even attended other obstetric rnaaceuvres. After great losses of 
blood, womt?D have died from shock or syncope occasioned by pas.::-;ing the hand 
into the uterus; by suddenly sitting up, during the grasping of the uterus 
from without, under the simple injection of cold water. If, during the deep 
depre::::8ion following severe hemorrhages, the slightest disturbance may pre
cipitate death, it is not easy to understand how a simple injection of cold 
water, which in itself is capable of causing death, should be made more dan
gerous by the addition of iron in styptic proporlion . 

But air m.ay be forced into the uterus and the sinuses, and thence be carried 
to the heart. Numerous experiments on animals prove that small quantities 
of air may enter the veins with impunity. In the human subject the ex
perience is mainly drawn from operations about the face and neck. Here a 
vein has been opened which is within the area of the powerful suction or 
vacuum force of the chest. The conditious of the uterus differ considerably. 
Poisseuille den ies that there is any suction force of the abdomen. 'Ve are1 

indeed, sat isfied that there is. The downward and upward movement of the 
uterus, bladder, and anterior wall of the vagina, the intermittent flow of 
urine by catheter during inspiration and expiration, are experiments in 
proof; and in a case in which we tapped by aspiration a retrouterine cyst, 
there was a backward flow during expiration. 

Asrrn.ATIO~ TO l-IEART.-Valsalva proved that at the moment of inspira
tion the venous blood of the jugulars flows more rapidly towards the chest. 
Barry proved (182.3) that an aspiration-force was exerted on the veins near 
the thorax, an<l gave the measure of this aspiration-force. 

Veins would collapse under this aspiration-force unless kept open by 
attachment to surrounding parts. 

The dangerous zone of aspiration extends beyond the region of the neck. 
A similar effect is produced on the abdominal side where the vena cava. 

traverses the diaphragm, and at the opening of the subhepatic veins. At 
these points, the blood, compressed by the positive pressure which always 
exists in the abdomen, finds in front of it the negative pressurn of the 
thoracic cavity, and is thus drawn towards this cavity. Hence, says l\Iarey, 
entry of air into veins of the abdominal region would be equally to be 
feared. 

Again, the blood returns to the heart from all the venous channels b~· a 
centripetal force, and this applies to the uterine sinuses. Besides-and this 
fact lrn.s other important applications-when a woman lies on her side1 the 
t:laccid belly and uterus bagging down, if the hand be introdured 1 air may 
be lt>lt to rush in along the arm and hand of the operator. But allowing 
full weight to these f;_\ct~. death from entry of air into the circulation during 
ferric injections has not been proved. 

_\~ nir may enter the veins, so may theferrie .~olution1 and c011.~e clotli11g of 
blourl in the l-ight heart. Ob5ervations of thi~ kind are known as the re.-•ult 
of operations upon the face and neck. Only one !)resumable case of this 
kind ha~ been obtierved, that Clf Dr. Atthill, and this eminent clinician con
cludes that it is doubtful whether the death was due to the ferric injection. 
Embolia shortly nfter parturition is especinlly to be _dreaded a_fter . .:severe 
hemorrhages. On the other hand, iron has he~n found m the utcrrne ~111u:::e~; 
and in the peritoneum carried through the oviducts .. In the chap.ter on. the 
iocluctiou of lnbor will be found other facts bearmg upon this sub.iect. 
Perhaps the mo:st real objection is that so~ue de~ths_ from septirum1ia. have 
followed ferric injections. The presumed history is tl11s: clots formed 111 the 
sinuSl'S or in the cavity of the uterus, decompose, break up, and :mpply the 
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blood with septic matter. The cases are open to criticism as to the details 
of treatment: for example, in some, care was not taken to empty the uterus 
of clots or placenta, thus directly ~oatr~vening a ~'unc!amental ~ule. A11<i 
it must he remembered that sepucremia after cl11ldb1rth, especially when 
attended by hemorrhage, is a too familiar history, e,·en when no kind of in -
jection has l~een used. . . . . . . . 

The decision for or agarnst fernc tnjecl1ons, Ill otherwise uncontro11able 
hemorrhages, will 1·est upon the answers given to the following questio?s: 
1. Is quick death a real danger to be ap_prehended from hemorrha~e after 
labor 't and where the patient escapes from quick death, is she liable to 
suffer other serious cnhunities1 

2. Are the proved rlangers Jue to ferric injections greater than those 
proper to hemorrhnge? 

3. Is the use of forric iujections capable of arresting hemorrhage when 
other menns ha\'C failed, and thus of saving lifo? 

Experience supplies the answer. As to the fiist question, no one who has 
had a large experience in consulting practice can be ignorant tha_t uterine 
hemorrhage has i:;:;uecl in death, or some other sad calamity1 notwithstand
ing the diligent use of what are called "the ordinary methods of treatment." 
Tbe answer to the ~econd is almost a corollary from the first. If death 
happens from hemorrhage, what worse can happen from ferric injections? 
It is assumed that the injection is resorted to because the patient is in dan
ger of death, and in many such cases rescue has followed the injection. Is 
it sound clinical reasoning to contend that because a patient who has been 
saved from instant death by iron injection, has succumbed to septicremia1 it 
would hnve been better to Jet her die of hemorrhage? 

As to the third question, the power of ferric injections to arrest hemor
rhage and s.ave life, the evidence is too copious and too precise to be any 
lougcr a matter of controversy. 

Under a deep sense of re~ponsibility, we feel it a duty to urge that in 
extreme cae.es of hemorrhage of the tbird degree, in which the diastaltic 
function is irresponsive1 a last appeal should be made to ferric injection. 
However much we mny fear ferric injection, we fear hemorrhage more, and 
dare uot let a woman die refusing her this Inst and reasonable chance of 
safety. 

The careful observance of the rules laid down for the use of' ferric injec
tions will insure, if not absolute immunity, at least a minimum of danger 
that cannot weigh ngaitlst the dangers of hemorrhage. 

The immediate dangers of shock, entry of air into the veins or into the 
peritoneal ca,·ity1 of the entry of iron into the veins, are reduced to a 
minimum _by placing the patient on her back, and firmly supporting the 
uterus durmg the injection. The remote danger of septic:.umia is minimized 
by ta.king care not to inject iron until the uterus is completely emptied; by 
wash mg out the uterine cavity with carbolic injections daily; and by the 
use of all those means to obviate septic!emia which will be indicated in the 
chapter on puerperal fover. 

'Ve no_w_cousi.der the .re.~toralive treatment of hemorrlw_qe. This includes 
the admm1strahon of st11nulants and food by the mouth, by the rectum, 
and by the cellular tissue; Esmarch1s bandages; transfusions. 

In extreme anmmia, syncope present or threatening, two reme<lies are 
instantly indicated. First, place the patient on her back with the head 
lnw, and pelvis high, as advised by Nelaton in asphyxia. In aid of this 
proce~ding so as to economize the blood by keeping it concentrated upon 
the vital organs, we may adopt the old plan described by Smellie: 0 Others 
order ligatures for compressing the returning veins at the lmrns, arms, and 



TRAX:SFUSION . 599 

neck, to retnin as much blood as pos::;ible in the extremities and head." 
Thi:-< principle i~ much better carried out by E:11march'!-i ela!-itic hand~. By 
the ju(licious use of the:m almo:st all the blood in the limbs mnv be kept 
hnek upon the central orgaus. "'iockel reports f.lvorably of their u::;e in 
Gt:rmany. They may be employed before or at the ~ame time as the imme
diH.te means for :trre:sting hemorrhage. It would be \'ery interesting to take 
ob .. errntions by sphygmo~raph, to illustrate the influence of' thc:se bandages 
u1>0U the heart and arttr1al oyotem. 

Then we re~ort to stimulants by the mouth. But these are not to be 
tru.~ted in extreme cases. Anything swallowed is easily rC:"jccted hy vomit
ing, and if' retained it is not absorbed. It is no uncommon thing to see 
milk, heef:tea, and brandy thrown up half an hour or more after swallow
iu_t{. T he Etoma.ch1 like the uterus, is paralyzed. Better effects sometimes 
follow stimulant and nutrient enern:ita. Dr. Sansom 1 recommends for 
rectal injection defibrinated bullock's blond or Dr. Craven's desiccated blnod 
iu the proportion of' one <Ira.chm to one ounce of water1 or it might even be 
po~~ible to utilize the patient's own blood, collected and thrown hack into 
rhC' rectum. But for quick good, the true way is to inject a clrachm of ether 
into the cellular tiHoue. Life has certainly been saved by this means. Ab· 
s 1rption seems to go on from the cellular tiasue after the mucous membranes 
have lo'Zt the power. Hecker, of :Jiunich, )Cacao, of Dublin, an(I others 
kstif}' to its value. Our own experience is de<·isive in it'i favor. 

Tl'mi4u.~io11.-0f all re:stornti\'e measures the most direct, the most strik
in~ in its effect:-, is transfusion. It may literally save life, palpilating at 
the la~t gadp. It would be more extensively practised if certain difficulties 
were removed. The great object is to simplit)r the operation. Two things 
h:l\'e to be determined. Fir:;t, the fluid to be used; secondly, the apparatus 
a111l other <lctails of the operation. In its ordinary significance, and perhaps 
Nymologically, transfusion means the carrying of blood from one animal into 
the ve ins of another. But the term may, for clinical purposes1 include the 
injt•ction in to the veins of other fluids as well as blood. 

Blood hns been used in two states1 namely, pure or whole blood as it flows 
from the veins of' the gh·er, and defibrinaled blood. W hole blood is best 
used by the immediate 01· vein-lo-vein method. For this Aveliug's apparatus 
i.; most convenient. h coni:sists of a continuous elastic tube with a small cli
iattltiou in the mi<l<lle capable of holding two fluid·drachms. This dilatation 
may be likene<l to the heart of' a fish . It may be use<l to propel the fluid 
received into it. Instead of valves, which would fil\'or coagulation1 the tube 
i..; Cf)mprcs;occl by finger and thumb on the giver's or the receiver's side of 
the dilated bulb as required. E:ich end of the tube is mounted with a mehtl 
tube for ins.ertion into the veins. The apparatus being ready and emptied 
of 11ir by drh·inA" through an<l filling with a saline mixture, to be presently 
desrribed, the \'eios are bared. The recei\'er's median cephalic vein is bared 
by pinching a fold of skin, transfixing this trano\·er:<ely to the \•ein by rrthin 
knife, disseding down geot.ly tr> the vein: so as to expose it for half an ioch; 
a probe may be passed under the \'ein and presrnre kept upon it to save loss 
when opened. Hine passes a catgut ligature on the \'ein, and incises above 
the Jianture. The nozzle of' the transfusing apparatus is then slipped into 
the ,reiu directed towards the heart. ff .Avcliug's in.:;trument is w~ed, a little 
propelling force may be ncces:-:ary. This should be clone \'ery gently. 'Vatch 
the effoct upon tlie patient. 'Yheu ten or twelve ounces have been taken iu, 
the operation is uslHtlly completed. The canula i:s then removed, aucl a 
small compre);S is boun<l over the wound. The \'eio of the giver is also secured 

1 L11ncet, 1881. 
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in like manner. Roussel's apparatus for immediate transfusion attracted 
murh attention some years ago. Having ueed it as well ns Aveling's, we 
much prefer the latter. Roussel's is too complicated. 

There are two natural forces which have aided the transfusion; the driv
ing force of the gi,·er's heart_, which is not unlikel_y to fail from emotio~, n~d 
the suction.force of the receiver, also often very feeble. Hence an arttfic1al 
propelling force is oft.en wanted. This in Aveling's apparatus is supplied by 
pressure on the bulb. 

But a preferable artificial momentum can he had by gravitation, which 
acts smoothly and admits of most accurate graduation. A gravitation-appara
tus is especially adapted to defibrinat.ed blood, milk, or sal ine solutions. 
Whole blood may indeed be kept fluid by being protected from contact with 
air, moving, and cool (Ore), and mixing a little ammonia or phosphate of 
soda. But with every precaution it is liable to clot, and thus to frustrate 
the transfusion. Defibrinated blood has several advantages; you may take 
the blood from the giver in an adjoining room, thus avoiding a great source 
of emotional disturbance; the defibrination is deliberately performed; the 
blood thus prepared is free from the danger of clotting; and the wh ipping 
briugs the blood-globules into contact with air and so takes up oxygen. 

Transfused blood does good in two ways: 1st, by mere volume, helping 
to fill the vacuum left in the circulation; iu this way it assists the dynamic 
action of the heart. 2d, the red globules help to reconstitute the blood, and 
carry the healthy stimulus to the nervous centres. But it is of great im
portance that the blood be thrown in slowly and gradually. If done rapidly 
the heart may be overpowered. 

The value of defibrinated blood is disputed . Ilaycm condemns its use. 
Although the proporlion of globules may be increased, it is still a question 
whether they retain their virtue. A condition that follows transfusion is 
hremoglobinuria. Lanclois and Ponfick confirm the observations of IIasse 
on this point. Albuminuria is commonly associated with it. This especially 
occurs when the blood of a different species 1s transfui::ed. The globules of 
lambs' blovcl are rapidly dissolved in human serum. This is, says Landois, 
the source of the hrcmoglobinuria. llayem and Schaefer condemn abso
lutely transfusion of blood of other animals. Schaefer1 also condemns milk. 
He contends that the only fluid which can be employed with any henefit in 
the human subject is human blood, either normal or defibri1rnted. Ile insists 
upon the simplest form of apparatus. 

Se\·ernl gravitation transfusers compete for selection. Little'!', ~IcDonnell's, 
"Wagstaffe's (figured in the "Obstetric Operation~," 3d ed.), and Hioe1s 
(described, u Lancet," 1881) have all been approved by clinical experience. 

If indicated, transfusion may be repeated. 
If blood cannot be obtained, the saline solution used by Dr. Little in cases 

of choiera will serve. This solution consists of chloride of sodium, GO grains; 
chloride of potai::sium, 6 grains; phosphate of soda, 3 grains; carbonate of 
soda, 20 grains; distilled water, 20 ounces, raised to 91° F. Hicks' speaks 
highly of the value of an admixture ofa solution of phosphate of soda with 
blood, whole or defibrinated. The coagulation is thus prevented, a.ad ma
terial for transfusion can be obtained when vein to vein trnusfu!:iion cannot 
be accomplishe<l. 

Secondary Puerperal Hemorrhages. 

Primary or pnulo·post-partum hemorrhage may have been arrested, and 
yet, twenty-four hours or later, bleeding may again break out. At this time 

2 Ohstetricul Trnn--nction .. , lf.i9. 
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the involution process has begun. The uterus ought to be sensibly dimin
i::h~d in. bu.lk, and fir!11. _Only the· lochial dischm·ge should be going on. 
This varies Ill amount Ill different women. On the second day the discharge 
is still sanguineous, but serous fluid predominates. Day by day the propor
tion of red blood le~sens, the di!::icharge assumiug a more watery characler, 
tinged from red to d irty green-" the gl'cen waters." By the end of a week 
the discharge is commonly muco-serous, still tinged with green. Some muco
serous discharge goes on for two or three weeks more. 

The day after labor1 in pluriparm, it is not uncommon for a large clot to 
be passed. This is preceded by "afler-pains 11-that is, by colic or spasm of 
the uterus. Commonly, relief is obtained when the clot is passed. The uterus 
contracts firmly, and there is no more bleeding. But in delicate women of 
lax fibre, especially in pluriparre, and after exhausting labors, it is not un
common for the uterus to become distended by blood, which clots and is 
retained, the serous part escaping. This is paulo-post-partum hemorrhage. 
At this time there are restlessness, uterine pains, tenderness on pressure over 
the hypogastrium. On loosening the binder to feel the uterus accurately, 
this is made out rising above the symphysis, perhaps half-way or more to the 
umbilicus. The first thing to do is to pass the catheter. A full bladder 
would interfere with the necessary manipulation, and is itself a cause of 

~;~~~~~'eou0ttei~~u:o~~::1~~ .. th;~le a;;~: ~h~~~ i:n~f t~:~1~:.he x~e;u~e:11~:~1~h·;;~ 
after this is puerperal or secondary hemorrhage-a. symptom to he vigilantly 
watched, since it is a source of danger by itself, and also by being frequently 
associated with septicremin. 

T11E CJ_u.::::;ES OF SECONDARY lIEMORRIIAGE.-If due care have been 
taken in the conduct of the labor, and especially in the management of the 
placenta and any primary hemorrhage, we shall rarely experience the mor
tification of seeing secondary hemorrhage. This will be evident if we trace 
the principal ascertained causes of secondary hemorrhage: These are: 

A. Local Causes of Secondary Hemorrhage. 
1. A portion of placenta or membranes has remained in utero. 
2. Clots of blood may have formed and been retained. 
3. Laceration or abrnsion of the cenix, vagina, or perineum, or a vesico-

vaginal or vesico-urethral fistula . 
-1.. llrematocele or thrombus of the cervix, vagina, vulva, or perineum. 
5. ( 'hronic hypertrophy, congestion, or ulceration of the cervix uteri. 
G. l\lalignant disease. 
7. General relaxation of the uterine tissues. 
K Fibroid tumors nod polypi. 
9. I1wersion . 
10. Hetroflexion, rctroversion, or anteflexion of the uterus. 
11. Pelvic peritoniLis or cellulitis fixing the uterus. 

Co118tilutio11al or Remote Condition:~ caw~in,'I Disturbance~( the .J.Yen1011s and 
Vascular Syst1;;ms. 

1. Emotion~. 
2. Rexual intercourse. 
3. Returning ovariun action, recurring commonly .at the end_ of a n~onth, 

or ovnrinn nction, favored by failure to !'uckle, and Imperfect mvoluwm of 
the uterus. 

4. Heart disea~e, including imperfect involution. 
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. J. Liver disease. 
6. Bright's disease. 
7. Leucocythremia. 
8. Geueral debility of tis~ue, malnutrition of nen•ous sysLem, and irritable 

heart from an::emia. 
A . 1. RETAI~ED PL.\CE'.'\TA.-It will be seen at once that l-iome of these 

causes may be a\·erted. This applies especially to . .-\. 1, retention of p~accnta. 
It is, however, the cr1ndition most frequently met with . The floo<lmg has 
usually set in within twenty-four hours of labor. The explanation has 
mostly been that rigidity of the cervix uteri rendered the remo\•fll of the 
placenta impo.!::isihlc. In some cases the attendant was not aware that any
thing had been left behind. "\Ve have in several cases removed the whole 
placcnla. a week or more after labor. Flooding is not always the most 
urgent symptom. Septic:emia a lmost always attends, just as we see i 1~ abor
tions in which a portion of the ovum is retained. llence we get the signs of 
septicremin, of fever, which will be described io its place. The local objective 
signs arc: some distention of the abclomcu, tC'nderness 011 pressure over the 
uterus, which is felt rising towards the umbilicus; by vagiua, the uterus is 
felt enlarge<l, the cervix more or less open, admitting one or two fingers i a 
discharge, muco-rurulent., sanguineous, generally of peculiarly otlbnsive 
odor; and sometimes retention of urine. These signs indicate the necessity 
of exploring the cavity of the uterus. The sound will give the measure of 
the uteru:;:; . But the only sati::,factory examination is made by touch . Some
times the finger can enter the uterus by pres.:;ing the hand firmly against the 
perineum; and sometimes the vulva. aud vagina are lax enough to enable 
the hand to pass inti) the vagina, and thus one or two fingers passing into 
the uterus, aided by pressing the fundus down upon it by the hand outside. 
But generally this iudispensable operation is tou painful to he carried out 
without an:~sthetic help. The explori11g finger must sweep the whole inner 
surface of' the uterus, hooking down and detaching any adher ing placenta 
or clot. 

' Vhen the uterus is emptied, wash out with carbol izerl water , 1 in 50. 
:l. HETAlNED CLOT1'.-The same treatment must be punrned in t he case of 

retained clots. 
a. L.\('EJUTIOX OR ABRASIO:X OF THE CERVIX is more f requent than is 

commonly supposed. Ilemorrhage from this cause is sometimes protracted 
a~1d copious. The diagnosis is established partly by the method of exclusion. 
l ou explore the interior of the uterus and find it empty, perhaps well con
tracted. Then through a speculum, wipiug away any obstructing blood or 
clot by sponge, you see the lips of the os uteri i swab the raw surface with 
s~>lutior~ of perchloride of iron, apply dry cotton-wool, and gently plug with 
lint winch has been soaked in carbolized water. The plugs can be remo\•ed 
a.ad the treatment repeated if necessary. If the rent be extensive, the ques
t10n of slitching up at once by wire or silk sutures may be considered. 
Emmet says even moderate rents frequently cause cellulitis at the time, and 
arrest in\•olution . His operation may be done some time afterwards. 
LACE J{.\TJO~ OF Trrn V ..lGIXA on. PERI:s'EU)l.-The~e haYe been discussed 

in connection with rupture of the uterus. They may be detected by visual 
and digital exn.mination. Compresses of perchlori<le of iron may be neces
sary. A litlle bleeding may also continue from ves ico-vaginal or recto
vaginal fi!Stulm, but as these injuries partake more of' the nature of sloughs 
than of rent~, they rarely cause anxiety on account of the hemorrhage. 

4. Tmt0'.'irnus OR ILEMA.TOCELE is described in the next section under B . 
5. Crrn.oxrc ITYPERTHOPIIY, OR ULCEl~ATION OF THE YAGl~.\L PORTION, 

w.ill be detected by touch and speculum. The part may be touched with 
mtrnte of s ilver or tincture of iodine. Astringent lotions will be useful. 
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G. ~L\1,11,NA"T 1>1sL\'"E has bren described elsewhere. 
7. (i1;:-o;u:AJ. J?.EL.\XATJOS OF THE un:r:INE TI~~n:s is mostly associated 

with !o;y~temic debility au<I malnutrition. Con~titutionnl treatment is espe· 
cially ~enicenble. Iron , strychnine, rho::phoric acid, quinine, and ergot are 
\·aluahle. But the intrauterine application of iodine every three or four 
dnrs i~ u:;eful. 

8. The complication of Fmnorn Te~lORS AND POLYf'r is discu!'sed in the 
chapter on Dy:-tocia. If first disCO\'ered some days alter labor, the treat
ment is ~till the same as that recommended when found at the time of labor. 
Ia the case of tumors, we must. restrain hemorrhage by the topical applica
tion of perchloride of iron . Sometimes the tumors can be remoYed hy 
enucleution . Polypi should be removed by the wire l:craseur. 

9. lxn:u!'.rON. is discu::sed in the succeeding chapter. 
10. Hr:THOFLEXJON of the uterus is a frequent cau!:l-e of secondary hemor

rhage. The displacement occurs soon after labor, the hen,·y fundus falling 
backwards, while the tis~ues are in a relaxed state. ln a considernble pro· 
portion of cases there had been retroflexion before the pregnancy. In such 
cn..,es the displaceru<.'nt is especially apt to recur and to persist. The diag
nosis is made out hy the fingers in the vagina feeling the rounded ma!:!S of 
the funrlus uteri behind the os, bulging dowuwarrls nnd forwards the prnsterior 
and upper part of the vagina; by the finger in the rectum, which 1letcrmines 
the rounded mn~s of the fundus e\·en more accurately; by the finger in the 
vngina passing up in front of the os uteri lo meet the hand pre!'::;ed down 
from above the symphysis, revealing the absence of the uterus between them; 
and still more absolutely by the uterine sound, the point of whieh must be 
turned back to enter the body of the uterus. The finger pres~ing upon the 
po!:l-terior down-looking wall of the uterus lifts it up, nids the entry of the 
sounrl, and partly restores the true position. The treatment consists in eom
pletiug the reduction of the uterus; it should then be maintained in silii by 
a H odge pessnl'y. If bleeding cont inue, the cavity should b<.' swabbed with 
iodine or perchlorirle of iron. The coustriuging effect of' this, by lessening 
the bulk of' the uteru~, tends still further to correct lhe retroflexion. 

11. P1m11'rn'fHITI:-; Frxnrn TllE UTERUS.-,Vhen this condition arises, 
involution is impeded; the uterus becomes engorged from the impediment 
to its circulation; it cannot fairl:v r:outrnct. There is also Aome sheclding of 
epithelium from the cen·ica.I cavity and os externum. Hence bleedings are 
frequent. !test and quinine best promote absorption of effused fibrin. The 
bared surface may be touched occasiona\ Jy with iodine or nitrate of silver. 
Intrauterine injeclions nf hot water, 110° F., are of striking efficacy. 

B. '.l ltc manageme11t of secondary lcemorrhage depending upon constitutional 
or remote c1msed must obviously consist in avoiding or le~sening the iufluence 
of those cau;.es. 

1. E~lOTJO,.~.-Some women are so excitable that the mere application of 
the child to the lneast will cause hemorrhage. Here we ha\'C an example 

~:~('~l~/l~~!~~lllj~eg Oj~ e~~~l~~n~~~i~ ~~~~j ::t~~~ t~::~:;~r~~~' •in ~!~\I~ t :~O:.mai t j II~~~~ 
thus be reµ'ar<led m:i a provision against hemorrhnge. 

ca~~e ~~~~·~0~11 !~~!~~r~:111~.~E.-The fact is commonly concealed; hut the 

;3, " 'e may obSeJ'\'C thC' J'.\'FLl"E~CE OF Q\·AHIA~ lnRn'A'l'ION in the not 
infrequent oCcurrencc of hemorrhage exaetly a month after labor. This is 
more especially the cnse where ~uckling has not be.eu institute<l .. The ovaries 
then more readily assert them.seh•es, and, re:sum111g work, excite the men-
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strual flow, which easily exceeds the normal quantity, assuming the propor
tions of' hemorrhage. 

In the greater number of cases considered, the evil does not end with the 
secondary hemorrhage. The causes continue to work-unless carefully 
dealt with at once-for an indefinite time, and lay the foundation of chronic 
uterine diseases, as subinvolution, hyperplasia, menorrhagia 1 dysmeuorrhcea, 
and displacements. 

4. TrrnoMBL"S on H:r:MATOMA.-This is a form of hemorrhage sometimes 
occurring before labor, more frequently during labor, and sometimes becom
ing recognized after labor. In these latter cases the injury leading to the 
bleeding was caused during the labor. 

Thrombus consists in a collection of blood forming in the submucous tissue 
or connective t issue. It may occur iu the cel'vix, in any part of the vagina, 
in the labia vulvre, and in the perimetric connective tissue. 

\Vhat may be called a d~ffu.~ed lh'l'Ombtts occurs in almost every labor. 
Under the enormous distending pressure upon the cervix caused by the ad
vancing heacl, the mucous membrane carried down by the head glides on the 
deeper tissues by a glacier-like movement. The connecting submucous ve.::sels 
are torn; blood is extravasated in the form of ecchymoses or small thrombi. 
This, we believe, is nearly universal. At least we have seen evidence of it 
in every autopsy of recently delivered women that has come under our 
observation. · 

This ordinary form of thrombus will throw some light upon the more 
pronounced and recognized forms. 

Thrombus may occur at any period of pregnancy. It is more frequent 
as the time of gestation approaches. It is most common during labor. 

The predisposing condition is found in the great capillary aad venous 
development in the parturient canal during gestation. The veins, we have 
seen, are frequently varicose, always excessively full of blood, with a ten
dency to stagnation . This is aggravated by the pressure of the gravid 
uterus upon the pelvic vessels. This tells more especially upon the vulva. 
If in this case unusual pressure upon the parts above be applied so as to 
retard the return of blood, slight causes may lead to the vessels burating. 
The rupture of the vessels is commonly the result of the excessive di~ten
tion tc~ which they are subjected by the pressure upon the soft parts above. 
Occas1onally the tumor is developed rapidly before the head comes down to 
the outlet, forming a mechanical obstacle to the completion of labor. The 
distention is at times so rapid and great that the walls burst, and considera
ble hemorrhage of an arterial character takes place. But more often, 
alt_houg-h the rupture of the vessels may occur before the passage of' the 
child, the tumor is developed gradually after its birth. The passage of the 
head carrying before it the inner layer of the labium, increases the lesion of 
the vessel.!!. These post-partum thrombi are especially daugei·ous, partly 
became they are more liable to be overlooked. 'rhey may burst after their 
walls have nndcr~one mortification. 

Acute pain generally marks the beginning of the thrombus, due probably 
to th~ rupture of the vessels and the stretching of the tissues before the out
pourmg blood (Caseaux). Tlie effusion may be limited to the lon:-e con
nective tissue of the vulva, but it may be very extensive. Thus, Cast>aux 
relates a r~i-:~ iu which he traced the blooll dissecting up the peritoneum, 
al.l up tl~e iliac fossa! where it formed a large coagulated mnss i it extended, 
still ?ehrnd t~1e p~r1toneum, up the left and posterior part of the abdomen, 
as h1~h as th~ right hypochondrium, bathing all the cellular tissues ~ur
rou1~d111g the kidney, and even to the attachments of the diaphragm. 

If the tumor burst, the hemorrhage may be so greut and rapid a~ to 
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pruve quickly fatal. If it fail to burst it may become so large as to close 
the mgina and lead to the retention of lochia (Lachapelle). It may also 
learl to retention of urine and feces. 

THE 1 .. sUE .\ND PnooNOSIS.-\Vhen death occurs it is usually from hem
orrhage internal or external. Gangrene or suppuration may prove fatal at 
a later period. Cases have ended by re:;;olution, suppuration, bursting, peri
toniti!', or septicremia. 

llugeuberger thus summarizes 1 the issues of the puerperal hemorrhages 
oh~erved by him: 1. Perineal h::ematoma before labor, consecutive abscess, 
perforation of' rectum, rerovery. 2. Labial h::ematoma before labor, sup· 
purntion of the burst blood-gathering, py::cmia, death. ;;. Labial hrematomn 
before labor, suppuration of the burst gathering during puerpery; fatal 
metro-peritonitis and pymmia. 4. Labial hrematoma, bursting, recovery. 
5, 6, 7. Labial h::cmatuma, incision, recovery. 8, 9. Perivaginal h::cmatoma 
after labor, bursting, recovery. 10. Perimetric duriug labor i violent labor
pn.ins, fatal hemorrhage. 11. Perimetric after labor, with cross-birth and 
turning, bursting of the sac, and death by bleeding into the abdominal cavity. 

The prognosis is serious. Deneux collected sixty-two cases, of which 
twenty-two were fatal. In t.wo of these the child was also lost. But we 
think this statement of the mortality would be reduced could we obtain a 
larger number of cases, including caSes of all degrees of severity. 

THE COURSE AND SYMPTOMS are well illustrated in the following clinical 
illuslralions. A patient of the Royal Maternity Charity was the subject. 
Primipara, labor ordinary. Following labor tbe midwife obl;erved a mass 
protruding externally, which she took to be the bladder and vagina pro· 
lap~ecl. Rhe was seen by us two hours after labor. There was a soft tumor, 
the size of a child's head, projecting from pubes to anus. In front it seemed 
tense, shining, translucent; fluctuating; its side presented similar characters; 
the circumference, the base, was continuous with tbe skin of the labia and 
thighs. Posteriorly was an inflexion of the tumor, having au anterior lip 
much ecchymosed, and the posterior lip forming a sharp crescent, the whole 
much resembling the os uteri after labor. Pursuing examination up this 
orifice we found that the swelling was caused by enormous distention of the 
labia vulvre, especially of the left labium, by blood and serum. On the 
internal aspect of the left labium, about one inch from the orifice, was a 
jagged hole, which communicated with the sac forme<l by the effusion in the 
labium. Through this some sanious matter escaped on pressing the swelling. 
It was a rent made in the mucous membrane by the head during delivery. 
The tumor quickly diminished during the next two days, and the woman did 
well. It is not common to find the tumor so large as in this case. 

The following is equally instructi\'e, and illustrates another point in the 
subject. Hypertrophy of the cervix procidentia, hrematoma. A midwife of' the 
Royal :\Iaternity Charity sent in great alarm, thinking the entire uterus had 
come out after the child and placenta. \Ve found the patient prostrate, cold, 
agitnted; a large mass lay forth beyond the vuh•a, of dark color, like coagu
lated blood, resembling in bulk and aspect the placenta. We next thought 
it might be the inverted uterus. Some hemorrhage came from it. The mass 
was soft, its covering easily tearing on slight pressure; it was found to con
sist of two lobes, and between them was an opening admitting two or three 
fincrers some distance. This was the os uteri; the two lobes were the lips of 
th; cervix uteri, enormously enlarged by infiltration with serum and blood. 
On pressing the mass to reduce it, the mucous membrane easily tore, and 
blood oozed out. Tu guard against this the mass was covered with a napkin; 

t St. Petersburg. medic. Zeitung, 18fi5. 
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then by careful and gradual compression it was returned within the vagina. 
A perineal compres" was applied to prevent descent . . The pali_e1~t clid w~ll. 
This was a most aggravated example of the contus1ons and IDJUry which 
the cervix is liable to during labor. It was greatly ~}ongate<l arnl hyper-
trophied. . . . . . . w-e have some reason to believe that a varteose cond1t1on of tbe cervix, 
similar to that which so frequently exists in the labia vulva!, may lead tu 
thrombus of the cervix. 

Dr. Gustavus :i\Iu1ray relates a case in which severe hemorrhage occurred 
in two succes:sive labors before the passage of the head . The ::;ource appeared 
to be the bursting of a mass of varicose veins-a form of h~-ematocele-just 
within the lower zone. On one occasion hemorrhage recurred a fortmght 
after labor. 

PmUl\1El'RIC Tnnmmus OR H.1E1'LA.TOMA.-Effusions of bloo<l are occa
sionally recognized in the connective tissue of the broad liga.ments, in the 
mass of connecti\'e tissue connecting the cervix: uteri with the base of the 
bladder, and in the connective tissue between the lower part of the posterior 
wall of the uterus and the rectum, where the peritoneum is reflected off. 
Probably minor degrees of effusion of blood in the broad ligaments are not 
uncommon; they may rapidly disappear by absorption . Certainly serous 
eff'u::::;ion in this place is common, if not universal. \Ve believe these blood
efl'usions are sometimes a factor in the origin of pelvic cellulitis or para
metritis. 

Blood-effusion in the utero-vesical mass of connective tissue we have 
detected several times. These effusions arc recognized by the same objective 
signs as pelvic cellulitis. The differentiation is made by observing the time 
at which they form . I-frcmatoma becomes manifest within a few hours of 
labor; the inflammatory effusions take several days to develop, and are not 
commonly pronounced before the tenth day. 

The diagnosis is not always easy. \Vhen the tumor has attained a mod
erate size it presents a. shining aspect of purple or bluish-black color. It 
tends to occlude the entry of the vagina, whilst the fingel', passed above it, 
defines its extent and relations. The rapid formation with pain, the fluc
tuating feel of the tumor whilst recent, and its hardness if the blood has 
coagulated, are characteristic. 

The Treatment.-Is there any prophylaxis 1 The treatment will depend 
upon the stage when the effusion is observed, its degree, and other accidental 
conditions. If it form before the descent of the chil<l, we may first endeavor 
to restrain the effusion by ice and pressure. If this is not succeHsful, whether 
the tumor by its bulk impede labor or not, it will be better to open it by the 
lancet, and to deliver by forceps. Thus the danger of further injury under 
the attrition of the head is lessened. If' the tumor have burst and hemor
rhage be at all profuse, the first effort should be to de)i,·er by forceps if the 
head .rresent. Thus we shall be in a position to apply means to arrest the 
bleeding. 

When the case comes under care after labor, Fordyce Barker advises to 
enlarge the opening by incision, to clear out the clots; and to compress the 
cavity with lint soaked in solution of iron. \Vhen the hemorrhage is fairly 
arr~s.ted, care is required to obviate sloughing and septicremia from decom
pos1t10_u of ~he clots. The styptic plug should be replaced by dressings with 
car_bolic acid ~ii, and frequent syringi ng with a solulion of carbolic acid 
(1 Ill ~O). It 1s well lo remember that hemorrhage may arise from lacera
t10n of the vulv1i apart from thrombus. The great pr inciple of' u rest" finds 
useful application here. -
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The C'onseq;1e11ces of Heniorrlwge. 

The!5e are often serious, and prophylactic treatment is important. In many 
ca!'Cd it is true that women recover in the most surpri:.;iug manner afler 
formidable lo:-~es. Bute\~ery woman whn has lost much should be carefully 
watched. The quality of the blood remaining in the systE'm, as well as the 
quantity, is altered. There is more fibrin in proportion to the globules. 
The circulation is especially open to accumulation of waste-matter from 
withiu 1 anrl to invasion by noxious matter from without. These conditions 
are the eesentinl factors of' two gritver affections-thrombosis and septicremia. 
These will be studied by and by. 

Ilughliugs Jackson records ("London Hosp. Reports," vol. i.) a case of 
hemiplegia of the right side and loss of speech following on severe flooding. 
Power gives examples of bl indness. 

Oue of the most immed iate dangers is syncope. Under the depressed state 
of the nervous and vascular system, the low tension, any disturbance phy::lical 
or psychical may cause such perturbation that the heart is ea~ily overpo\\'· 
ered. It cem•es to beat. This syncope is sometimes aesociatecl as cause or 
effect. with thrombosis and embolia. But sometimes no blood clotting is 
found in fatal cases; nod some reco\·er. To obviate this clanger, the recum· 
bent posture with the head low should be rigorously observed. Nourishment 
should be carefully attended to. Light soups, or easily digested food, should 
be given in small quantities at short intervals. l\Iodernte doses of stimulants, 
as brandy or champagne, must be allowed . Ether, compound spirits of nm· 
mania, bark and cinnamon may be usefully combined; sometimes opium . 
The great principle that rules over all is to enforce the most absolute re.tit, 
encouraging sleep and peace of mind, and removing e\·ery source of emotion. 
Two per~ons should help in washing the patient, changing the linen, or 
making the bed, so as to nvoid exert ion on the part of the patient. 



CHAPTER XX. 

ACl.'IOE~T."'i OCCURIUNO DURING AND }.OLLOWJNO UPON l.AHOR, contimterl-L£,.,IO'S,. 
OJ' TUE PARTUH.IEST C~\NAL-RUPTUR£-IN\~l:!:RSION-R•;TROY•:R~ION-:o;UUIN

VOLUTl0N-JU:TENTION OF PLACE:STA. 

ANY pttrt of the pa1turient canal may suHer injury before and during t~e 
act of labor. The immediate cau3e may be (1) spontaneous or autogeuetIC 
-tlrn .. t is, due to some disturbance arising in the course of gestation or labor; 
or (2) the result of violence inflicted f1:om without. . .. 

Rupture of the uterus has this affiaity to the Cresarean section, that it is 
sometimes produced by conditions similar to t~1ose wh~ch determine. us to 
perform the Cre.mreau section. Indeed, a leadmg motive for resortrn~ ~o 
this operation is to avoid rupture. And where rupture has occurred, 1t ts 
commonly nece~sary to open the abdomen in order to remove the fC:etus. 
There nre, in fact, cases of dystocia. in which :Nature, unable to effect de
liven· per vias naturales, seems. by rending opeu the uterus and extruding 
the Child into the abdominal cavity, to endeavor to accomplish that which 
the surgeon accomplishes by cutting open the uterus after laying open the 
abdomen. It rests with the surgeon to meet nature half way, hy performing 
abdominal section, to get at the child cast out into the abdominal cavity. 

There are few subjects in obstetric practice more interesting, or possessing 
a wider range of relations, than rupture of the uterus. A. full knowledge 
of the conditions under which the accident may arise. of the symptoms and 
terminations, is of the highest importance in medical and in medico-legal 
relations. Tbe accident rarely happens without some imputation or sus
picion of malpractice, by omission or commission, falling upon the medical 
attendant. Even if he escape censure from others be may not escape the 
torture of' self-reproach. And he may deserve neither. 

It is, therefore, of the last importance to be well-informed as to the cir
cumstances which lead to this terrible catastrophe; and 1 when it has hap
pened. to know what to do, and what not to do, not alone in the interest of 
the patient, but also, reflecting on the fearful penalties under which we prac
tise. in our own. It is in the very nature of the accident that it commonly 
happens suddenly, without warning, and that it thus precludes the surgeon 
from using means to avert it. "\Ve have been' more frequently consulted 
in criminal charges connected with rupture of the uterus than with any 
other obstetric casualty. In almost every instance the conclusion that the 
accident arose from unavoidable causes proved to be the best founded.'' 

Frequency.-ln 154,303 labors summed up from various sources, 117 
ruptures, or 1 in 1318, were observed. 

The uterus may undergo (1) rupture or bursting; (2) laceration; (3) 
~rinding or crushing; (4) perforation; (5) avulsion, or tearing away. 

Definitions.-It is desirable to attach definite meanings to certain terms. 
Hy so doing we shall at once effect a natural classification of cases that will 
much simplify the inquiry. 

l. Rupture or bursting occurs when, under strong tension of the uterus 

1 Hobert Barnes: Obstetric Operations, 3d ed. 
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upon its u11yielding contents, its wal1s burst more or less suddenly in the 
bu<k or cervix. 

:!: Lrrceration or rent occurs when a breach begins at the edge of the os 
uteri, nnd extends. 

:J. Grinding or cru.<?hing C1ccurs when the uterus is subjected to long com
pr<;!"sion het\\een the child's head and the pelvic wall. 

-1. Perforation or boring through occurs when tissues give way from disease, 
or long compression at one point, or from penetration by a spike of bone or 
by instruments. 

5. Auulsion.-The uterus has been torn away by manual force. 
Ruptures, again, are spontaneous, or inflicted fron~ without. 
~uptures m_ay be ~omplete-that is, involvi ng all the tissues of the uterus; 

or uiconiplete, mvolvmg only a part of the wall. 
The fol lowing general proposi tions may be stated: 
1. The non-pregnant uterus may burst. 
2. The uterus may burst at any per iod of gestation independently of labor 

proper. 
:3. Any part of the parturient canal may be lacerated during lahor. But 

the modt common seat is the cervix. 
4. By far the greater number of' cases occur during labor at term. 
5. The uterus will not burat unless it be in a certain degree of tension 

from containing soruething in its cavity. 
6. The uterus may burst in childbearing women of all ages; in women 

pregnant for the first time, or in women who have borne one or more chil
dren; but by far the greatest number of cases occur in pluriparre. 

7. The healthy uterus may undergo spontaneous rupture. 
It is more in accordance with clinical und pathological history to take 

the vnrieties of' uterine lesion successively; to study them separately at first; 
and then to consider their natural relations and common features. For 
example, the cases of rupture or bursting differ essentially in their etiology 
from the cases of grind ing or perforat ion . 

1. Bm·sting or Rupture.-Tbis les ion most frequently begins in the uterus. 
The uterus contract ing forcibly, either suddenly or persi::;tently, upon its 
unyielding contents, as when the liquor amnii is present and the cervix does 
not yield a vent to relieve the tension, under the law of fluid iacompressi· 
bility the uterus must burst. The only compensating factor is the small 
amount of oozing of liquor amnii through the uterine wall. This can rarely 
be ~ufficient. The uterus may also burat, struggling upon solid contents. 

OttNh'l.-These are sometimes complex. The explanation most commonly 
Rii.•en of rupture of the uterus is that it is produced by obstruction to labor. 
The history of the great majority of reported cases prove:; that obstruction 
to labor was the immediate antecedent. But this explanation can scarcely 
apply to those cases where the uterus suddenly bursts during pregnancy, 
wh~n there is no labor, properly speaking. The immediate cause is com
prehensively stated in the following proposition ("Obstetric Operations," 
3d ed., p. 323): u The uterus ruptures because there is a Jo::;s of balance 

~~~~::e~f t3~e ~;:~~t~l:i1~~tl~:':~1; 1 ~fietl~:si~~i~~ ~~,~~~ l~e\~I~~na:~c:s~~' resisting 
Yiolent action of the uterus is sure to evoke Tejlex or voluntary action of the 

abdominal rinLScles. Trask, analyzing the 417 cases he had collected, says: 
11 Inonlinate voluntary exertion deserves to be enumerated among the causes 
of rupture. We believe no case of rupture has yet been (1856) published 
in which chloroform was used, which mn.y be due to the fact that voluntary 
effort is greatly suspended under its influence." 'Ve cite this statement in 
order to draw attention to the negative evidence borne in favor of cbloro-

39 
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form. If ruplure has since Trask's time been observed under chloroform, 
it is important that the ca~es should be recorded . Tyler Smith says: 11 In 
ordinary labor, some amount of voluntary or instinctive action of the mus· 
cular system, and particularly of the expiratory nrn~cles, is quite natural 
during the stages of propulsion and expulsion. In acute or severe labor, 
these voluntary exertions are producti\·e of great mischief, as laceration of' 
the uterus and pcrioeum, or exhaustion." 

Obstruction to the extrusion of the contents of the uterus obviously lies at 
the founrlation of nearly all, if not all, cases of les ion of the parturient 
canal. The empty uterus can hardly be supposed to rupture itself. 

If we cannot stale with precision the exact cnuses of rupture, we may 
arrive at valuable practical knowledge by studying the conditiona under 
which rupture lws been observed to occur. 

1. Rul"l'UHE MAY TAKE P1,ACE IN 'l'HE NoN-OHA\'rD UTEHl1S.-Duparcque 
cites cases.1 But in these cases disease of its tissues, as thinning, soften ing, 
degeneration, or abscess, appears to be a n~cessary condition. Other factors 
are: closing of the os nnd accumulation of fluid in the cavity. Perforation 
by caucer-a distinct event from bursting-is not uncommon. 

" 'e <lo not dwell in this place upon the cases of direct injury to the uterus 
by wounds. Such may, of course, occur at any time. It is well to remember 
that blows inflicted upon the pregnant womb, may wound, even kill the 
child, without causing rupture of the womb. Duparcque gives an example. 

2. RuPTUHE DUH.ING GEtiTA.TIO~.-lt lrns been slated that sudden violent 
efforts of the child have caused rupture. The cases cited in support of this 
proposition nre not con,·incing. It is more probable that the uterus, ex
cited by violent action, ruptured itself~ or that some violence external to the 
uterus was concerned. 

Spontaueous rupture is rare, but the accident is well authenticated. In
deed it is not more surprising than spontaneous rupture of the heart. It is 
known to have occurred as early as the third month. Mayer relates (V. Sie
bold's "Journ . f. Gebtsh./ 1 Bd. JII.) a case of rupture in the th ird month. 
The uterus had been the subject of Cresarean section . II. Cooper(" British 
Med . Journal," 1850) saw a pluripara of 30, who was taken with collapse 
after dancing, and diPd next day. The uterus was foun<l torn at the left 
side of the fund us, a three months' fcetus projecting through the rent. The 
tissue at the part was thin, pulpy, chefsy. There was tubercular degenera
t ion. Duparcque gins an example in which thf' cause ass igned was vom iting. 
It has occurred in the foul'th 'month. Dr. McKinlay relates a case(" Glas
gow l\Ied. Journal," 1861). Without any exertion or injurv a woman died 
after being taken ill the previous night. The uterus was ru1)tured acro~s the 
fundus. lts tisrne was apparently healthy. 

It has also happened from violent exertion and fatigue or injury, as a 
blow or a fall, or from severe vomiting. The influence of over·exertion is 
illustrated in a case by Duparcque. A woman was carrying a weight on her 
head, when symptoms of internal iujury set in; she rallied for a time, had 
another attack, and died. The uterine cn.,,·iLy contained a fretus of three or 
four months. There was a fissure iu the fundus near the right tube. This 
was probnbly a case of gestation in one horn ol the uterus. 

Dr. Harrison (''Amer. Jouru. of i\led. Sc." vol. viii.) relittes the Cl\Se of a. 
pluripara, who in thefi.flh month, after a long walk, fe lt a sudden and severe 
pain "as it' somet hing had given way within her." Rhe died in a few hours. 
B lood and the f(ctus in its membranes wf're f;JUtl<l in the peritoneal cavity. 
There was a transverse rent from one Fall opian tube to the other. There 

1 :.\[a\adiesdela:.\l ntrice 1 1830. 
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wns no thinning or appearance of_ disease. 8uch a case as this and succeeding 
cases support the theory of burstmg set forth at pacre 609. Collins relates 
a fatal cu~e at five months. Hohl cites from )fong~ld a case of rupture at 
the fifth month. 

The late Mr. Scott, of Bromley, relates C' :Medical Repo:;itory," ,~al. viii.) 
the case of a woman in the sixth month, who was awakened from sleep bv a 
sudden pain about the umbilicus. Rupture of the uterus was found at ihe 
fun<lus, through which the fcetus enveloped in its membranes had escaped 
into the abdominal cavity. 

l\Ir. l\litchell relates ("Obstetrical Transactions," 1 70) the case of a 
woman in the sct:enth month, who died after sudden abdominal pain caused 
by terror from lightning. The uterus had burst apparently under contrnc· 
t ion upon the projecting koee of the footus. Other cases will be found in 
Trask's Memoirs('' Amer. Joumal ofl\Ied . Scieoce," 18-1:8 aod J8.j6). 

Some of the ruptures in early gestation were not examples of ordioary 
uterine gestation, but were undoubtedly ectopic. Thus, Canestrini relates a 
case in which there was a double utenls . One of the uteri, after some pains 
in the fourth month, burst. The ovum was found entire in the abdomen. 
Goupil cites a case from Payan, of a woman who died under symptoms of 
shock, causing suspicion of abortion having been procured. Above the 
proper cavity of the uterus was auother ca\·ity found in the wall. This inter· 
stitial cavity had become thinned by the growth of the ovum, nod burst. 
This cai;;e was probably an example of gestation iu the undeveloped horn of 
a double uterus. The reader is referred back to the history of "ectopic 
gestation" for further information upon this point. 

Hpontaneous rupture in early pregnancy is so rare that suspicion of foul 
play is easily excited. The vagina and uterus have been frequently wounded 
by instruments used to procure abortion. The character of the wounds may 
dif!Cr from those due to spontaneous rupture. They will show evidence of 
cutting, stnbbing, or bruising, according to the nature of' the instrument used. 
A careful microscopical examination of the tissues, especially at the seat of 
the lesiou, should be made. If found perfectly sound, the presumption that 
injury hai:i been infl icted from without will be strengthened. This applies 
a liuogt exclusively to rupture during early gestation. In ruptures at term, 
disease of ti~sue is rare, notwithstanding current opinions to the coutrnry. 

Iu the eighth and 11inth month.<J, spontaneous rupture is Jess rare. The 
injl1u·nce of emotion is ngain in evidence. Francis White ("Dubl in Journ. 
of Med. 8ci.'') gives the history of a woman near the end of gestation . She 
fi1intcd under terror, wnsdeli\'ered a week after, and died almost immediately. 
A large quantity of blood was found in the abdomen. The rents were seen 
in the anterior part of the womb, inrnlving the peritoneal coat and some 
mui;iculnr fibres. 

Rt:PTL'RE OR BuRsTI~G AT TERll, OR o~ Tm:; An\·E~T OF L.\BOn.-In 
this order of cases the reversal of the normal relation between acti\'e uterine 
force and pa sive resistance is more obvious than in early pregnancy. In a 
Jarge number of cased there is decided mechanical resistance to the expulsion 
of the frctus, or to the bursting of the ovum and discharge of the liquor amnii. 
It is remarkable that rupture of the uterus has frequently happened long 
before obstruction to lnbM could be eucounterecl. These cases are similar in 
the mode of' proLluctiou to those which occur early in gestation, and to burst· 
ing of' the gestntio1Mac iu ectopic ges~ation .. There is ?ue strikin~ point of 
resemblance, namely, the frequency with which the entire ovum 1s cast out 
into the peritoneal cavity. !n this respect they <~iffer t.'rom man)'. cases of 
laceration which occur durrng obstructed labor, Ill which the cl11ld, or, at 
any rate, the placenta, is more commonly retained in the uterus. The ex-



612 INJURIES OF THE UTERUS. 

planation of these cases appears to be that the uterus is excited to contract 
suddenly. The ovum being entire, the resistance is hydrostatic. The con
tents of the uterus are then incompressible. The conditions are analogous 
to those of the famous Florentine experiment. There is no provision for 
the rliminution of the bulk of the contents of the uterus by the opening of 
the os uteri. Under these circumstances a moderate contracting force may 
result in bursting. There can be no doubt that in many cases this catas
trophe is averted by the facility with which the membranes burst. Thus 
abortion may be looked upon as an alternative of rupture. Ou the other 
hand, the uterus will often stretch, and in this way also bursting is averted. 
It is the lower segment, and cervix especially, that stretches. But stretching 
is a process that requires time. A sudden contraction, such as is induced by 
emotion, gives no opportunity for this, and so the tissue gives way. Belong
ing to this order are cases of OYer-disLention of the uterus, from twins or 
triplets. Under these conditions, although the uterus grows in some measure 
to keep pace with the increasing bu!~ of its contents, the rate of accommo
dation is liab1e to be outstripped by the distending force. The uterus be
comes thinned out, stretched-therefore weakened. If the thiuuiug happen 
to be more marked at one part, rupture at that part is very likely to happen 
if a sudden contraction occur. And especially is this likely if the tissues 
have undergone morbid change. 

This is the more Hkely to happen, because distention of the uterine fibre 
is very apt to cause vomiting; and vomiting has been noted as a factor in 
the production of rupture. The retroverted gravid womb has been driven 
through the vagina, tearing its way through. This proves the force that can 
be exerted by the abdominal muscles (see "Retroversion" in "Obstetric 
Operationsu). An ovarian tumor may, in like manner, be driven through 
the vaginal wall. 

THE INFLUENCE OF DISEASE OF T1ssuE AS A FAcTon.-Reasoning from 
the observation of some cases in which the uterine tissue was altered by dis
ease, and partly from the ana1ogy of rupture of the heart, the opinion has 
found favor that alteration of tissue from disease is a necessary condition to 
rupture. It is affirmed that a healthy uterus will not rupture. The supposed 
analogy is fallacious. The uterus bursts, as has been shown, under strong 
contraction upon incompressible content1:1 that cannot escape. This cannot 
be the cnse with the heart. Or, in other cases, the uterus tears itself by 
pulling upon a fixed point, as where the head jams the lower segment of the 
uterus in the pelvic ring, or as when the uterine fibres pull upon a projecting 
limb. There is nothing like this in rupture of the heart. Still it is true 
that there are cases in which the uterine tissue gives way from disease, like 
the heart. 

The hypothesis that alteration of tissue was a necessary antecedent to 
rupt~re, was clearly insist~d upon by Murphy. He <lescrihed a softening of 
the tissue as the result of mflarumation during pregnancy, as au indication 
of which there is frequently pain in a particular spot. 

Fatty degeneration is the change most frequently described. Kloh dis
tinctly 1 says that he has in several cases of spontaneous rupture observed 
fatty degeneration of the muscular wall at the place of rent. In confirrua
tio1:1, reference is made to the normal process of involution of the uterus, in 
which, at the en~ of pregnancy, some molecular change occurs in the mus
cular cells. If .1t he h~ld that the ordinary kind and degree of granular 
change IS sufficient to 1mpa1r the strength of the ti3sue to the extent of 
ca.using it to rupture, it must be enough to point out the extreme improba
bility of Nature's so bungling as to weaken the uterine tissues at the moment 

1 Pnthol. .A.nat. der meiblicben Sexutliorgane. 
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when Lhe e;reatest vigor and resisting power are nee<led. If it be urged that 
this physiologic'a\ condition may pass into pathological excess, an argumeift. 
is med which is more difficult to refute i the more so because, in some cases, 
direct ob~en-ation seems to prove that excessive fatty degeneration did exi~t. 
But to prove thnt a particular factor existed in a limited number of cases is 
\"ery different from establishing it as a general or uni\·ersal law. And there 
is abundant evidence to prove that in a considerable number of cases no such 
exce~s did exist. 1. Many rnptures have occurreJ during gestation at 
periods when even the physiological change is rare-in some of these, thP
healthy condition of the tissues was established by competent observers. 2. 
A certain proporLion of cases occurring in labor at term were in primiparre, 
in whom the presumption is strong against morbid chn11ge of tissue. 3. In 
many cases of' rupture at term in pluriparro the tissue hns been found healthy. 
In four cases examined by Robert Barnes this was the case. In one of these 
Lhis fact was verified by Dr. Bristowe and Dr. Montgomery. Cohnheim and 
Band I found the tissues sound. 4. In not a few cases, recovery, with perfect 
healing of the wound, has occurred. Duncan's experiments on the power 
of the uterus to resist bursting, were made on bits of uterus taken from the 
body of the organ. Because it was difficult to apply force enough to rupture 
these pieces, he drew the conclusion that the sound healthy uterus could not 
burst. The fallacies vitiating this conclusion are obvious. The ulerus 
rarely ruptures at its body, but almost always at the cervix and lower seg
ment i and pressure applied to a detached bit of dead tissue is altogether 
different from what obtains in the living uterus. 

Bancll 1 distinctly affirms that the healthy uterus ruptures itself; and says 
that, because women die of exhaustion without rupture, it is no proof that a 
som1d uterns cannot burst. On the other hand, the frequency of rupture in 
pluriparrn, in women about forty years of age, who have led a hard life, 
whose system has been generally enfeebled, makes it reasonable to infer that 
the uterus partakes of the general weakness or degradation of tissue. In two 
of the rases seen by Robert Barnes, the muscular fibres of' the heart exhibited 
marked granular change. Ile describes a similar condition in the heart of 
a woman who died of nccidenlal hemorrhage; she was also a pluripara, aged 
about forty, much worn by poverty and hard work. In fact1 accidental 
hemorrhage and rupture of the uterus are apt to occur in the same claf's of 
per:mns. i'1oreover, in some cases of acciclenlal hemorrhage, the uterine fihre 
hns actually been observed to be torn. Ju one case of rupture seen by us, 
tht:rc was albuminuria at the end of pregnancy; the kidneys were found in 
an advanced stage of Bright's disease. 

E. L. Ormerod relates('' Bartholomew's Hospital Reports/' 1868) the case 
of a woman in her fourteenth pregnancy; the rent extended from cervix to 
fond us. Ile found follicular disease about the cervix, and fibrous degeneration 
of the ndjncent muscular tif'sue. 

C. Braun describes a peculiar hyperp/a13ia of the uterus, in which the body 
and cen·ix lose their due relation to each other. 

('ancaous dtgentrnlion, especia1ly of the cervix ancl lower segment, has 
often led to rupture. Dubreuhl relates ("Lyon Medical/' 1871) n case 
where the uteruR burst along its whole anterior wall from enccphaloid degen
eration. In the museums of' St. George's and Guy's Ilospitnls may be seen 
specimens of fotnl rupture from a similar condition. No doubt suc!1 speci
mens may also be found in other museums. But a. cancerous cervix may 
cl ilnt e wit'hout rupture. 

Rigidity of the cervix from cicatricial tiss1ie may also lead to rupture. 

1 Ucb<'r Huptur der Gcbiirmutter und ihre }fecbanik. 1 Ludwip; Band!, 1Ri.J 
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.A fibroid tttmm· in the wall of the uterus has cat!sed rupture. There is a 
s~ecimen illustrating this in the Middlesex lfosp1tal museum . Io a case 
Robert Barnes exa1uinecl, with reference to a charge of malpractice, a 
tumor in the anterior wall of the uterus had gotj:immed between the head 
and pelvis, causing perforatio~ ~f the uterus and bladde_r. A fibroi~ tumor 
may also cause rupture by gl\•111g an undue fixerl po111t upon winch t~e 
normal contracting tissue pulls. But rupture is by no means common ID 

this complication. 
A stone in the bladder has caused rupture of the uterus. Guillemcau re

lates a case i vesico-vaginal fistula resulted. Ia a case seen by ourselves 
the issue was fatal. 

The cicatrix resulting fro11i ll:esarean section has in several iuslances given 
way under the strain of labor. \Vinckel relates t.wo cases. 

E:vlreme thimiess has been observed. It rnay be genern.l or limited lo a 
part. n: as is likely, this thinning be in the lower segment, rupture at this 
part is very likely to occur. The lower segment1 from its peculiar structure, 
its function of lodging the head, and its having to bear the chief impact of 
the driving or di~tending force, is more disposed to thinning and to yield. 
But appareut thinness may also occur at tht: fundus, more especially at the 
presumed origin of a Fallopian tube. In some of these cases there can 
hardly be a doubt that there was gestation in one hol'll of au imperfectly 
developetl uterus. Examples of this are given in Hobert Barnes's "Diseases 
of \\'omen." But thinning may be the result of disea~c, as in a case re· 
lated by E. Whittle (" Li\'erpool ~led. and Surg. Reports" ). The chil<l had 
passed through a rent near the junction of the body and neck anteriorly. 
For two or three inches on either side of the rent the uterus was thin and 
soft. The woman was affected by secondary syphilis, and \Vliittle believed 
the <legeneralion and atrophy were due to this condition. Collins relates a. 
marked case of the kind. :'\Iurphy thought 11 thinning or partial atrophy 
not an unfrequent cause." It is highly probable that this thinning was not 
atrophic or pathological, but simply the thinning from stretching under the 
forces of labor, as Bandl an<l others explain it. 

1:3andl's theory is that the essential condition is thinning of the cervix. 
This takf's place during labor. Hupture is comparatively rare in primiparre 
in whom the muscular walls of the fundus and body are less developed, 
whereas rupture is frequent in pluriparre in whom the muscular walls are 
thicker and stronger. A strong organ, he says, more easily tears its neck 
than does a weak one. The uterus can, when souud and strong enough, 
and works long enough, spontaneously tear its normal cervix when this has 
been thinned to a certain degree during labor. ' 

C. v. Braun, Grenser, and others, show that the cervix may be thinned to 
t":o lines only whilst the walls of the fondus and body are increased in 
thickness and strength. Bandl, in his thirteen cases, always found the 
rupture in the _cervix. Thus Band l's obserrntions confirm the theory that 
we have euunc1ated-that rupture ensues from preponderating force exerted 
upon structures that will not dilate (see Bandl's Fig. 158 ). 

Ergot.-In a very large proportion of cases, rupture has occurred after 
giviug ergot. The v!olent tetanic unintermitting contractions set up must 
th:ow enormous stra111 upon the cervix or the uteru::i fixed in the pelvic 
brnn. Unless ~he obstruction be removed by dilatation, it is only too likely 
that rupture wtll take place. "re have long contended that ergot oucrht 
not to be given duriug labor1 since we cannot alwavs be sure that obstr~1c· 
tion may not arise. · 

In the most frequent order of cases, there is nt.. fixing of the lower seg
ment of the uterus, Intl the cervi:i: rends, beginning (It the edge of the os. In 
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almost every labor this takes place to some extent, and the trace is found in 
the cicatrices and fissures of the os commonly seen in wome11 who have 
borne children. If .t~le os be at all rigid, the. head large, if the liquor arnnii 
ha:•e escaped early, if .the o~ ha:ve been earned down .v~1:y low, and if the 
pa1~s be se:ere-espec1~lly 1fst1mulated by.ergot-an rn1t1atory rent of this 
ordmary k10d may easily extend upwards rnto the uterus and downwards 
i?to the vag~na. In these cases the. rent i~ lon15itudinal and usually to one 
side. Dubois observes that the habitual d1rect10n of the uterine neck to the 
left, an<l the left occipital position of the child, account for the greater fre~ 
queney of lacerations in the left side. 

Fro. 158 

::>11ow1Nr. T111sN1NG o•· 1•u1: l.owEt: S1wnu:s1· oo· 1·1n; t.;·1•tmr~. lHAND1.,) 

Band! figures a specimen in which the cervix is near1y 5" long. Thus is 
seen how deep spontaneous rents of the cervical portion reach. One rent 
went the whole length of the cervical mucous membrane, the whole thick
ness of the vaginal portion, and extended above the insertion·spot of the 
vagina in the tissue of the uterus. When such rents remain gaping, the 
cervix afterwards jg wanting in the supporting ring i the plurigravida has 
then no closing os externum, and at the end of gestation and beginning of 
1abor there is only a ,·ery short cerv ical wall. 

.Alteration of tissue p1·oduced during labor is a factor which cannot be 
doubted. 'Vhere the lower segment of the uterus is long compressed be
tween the pelvis and the child's head, the circulation gets stopped; intense 
congestion of the wuts above and below the compressed ring ensues. The 
part compressed becomes softened, friable, and may yield. If delivery be 
effectecl before actual rent, we see the effect of pressure at a later period in 
sloughing, forming vesico-vaginal fistula, and perhaps even gangrene. 

The points at which this bruising or rubbing-through ( Usur, Dttrchreibung) 
of the uterus is liable to occur are chiefly those opposite the promontory of 
the sacrnm (see Fig. 159) and the symphysis pubis. The pectineal ridge 
may be sharp euougli to cut through the uterine wall i sometimes the pubic 
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portion of this ridge, folded back as .in osteomalacia, gh·es points of re~ist· 
ance against which the head i:nay be .ia~11n.ed . Unnatural sharpness of. ~he 
edge of the pelvic brim or spmous P.roJect10ns-th.e acanthopely.s of h.1han 
-are even more dangerous t~an s1m1~le narro.wmg .. Unh~ppily t.he two 
conditions are sometimes combmed, as m a specimen rn St. Thomas s Hos
pital from a. case seen by Robert Barnes. Duparcque cites a case. in which 
"the inferior part of the neck of the '~·omb separated fro°! one s1d~ to the 
other, and the child passed through rnto the abdomen . The pelvis was a 

F10. l.j!'l , 

little narrow i the point of the sacrum passed through the posterior part of 
the womb. The inner and prominent edge of the pubes and iliac resembled 
an ivory pnper--knife.11 

In deformed pelt1es there is often found at the joints nn excrescence of bone 
p1·ojecting inwards, so that, when the fretus presses against the peh·ic ring, 
laceration easily occurs. 'Ve have verified this condition. Hence, in all 
examinations of contracted peh·es, the finger should be carefully swept all 
round the brim when taking note of the kintl and de~ree of the deformity. 
This bony excrescence is common at the pubic symphysi~, and is especially 
dangerous; it is also found at the sacro-iliac joints. The direction nf the 
lesion in these cases is usually transverse, corresponding to the direction of 
the pelvic brim. 

Dr. IIofmeier relates1 a singular case of a bony, beak-like projection from 
a synostosis of the last lumbar and upper sacral vertebrre. This had pene
trated Douglas's pouch, as verified by autopsy. 

1 Z~itf':chr. f. Gcburtsh. u. Gynilknl., 1HP4. 
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L.\CCIL\TIOX on RuPTt:RE FRO:'it OBSTRUCTION TO LAnon..-Obstruction 
to labor i:; the most familiar immediate cause of lesion of the uterus. Fre
qutntly ob,;truction i:; complicated with one or other of the conditions de
scribed nbo\•e. It.is not necessary to do more than refer to the ordinary 
causes of obstructed labor. These will be found described under the head of 
11 Dystocia." It i!5 enough in this connection to mention narrowing and dis
tortion of the pelvi~, tumors blocking the pelvis, rigidity or other diseased 
conditions of the cervix or vagina, obliquity of' the uterus, excessi\·e size of 
the child, hydrocephalus, monsters, a dead child, locking of twins, and nrnl
positions, producing a wedge, the base of which is too large to enter the 
brim or to traveri:;e the pelvic canal. 

The meclwnisni or proce.~s of rupture or laceration from obstruction may be 
described as follows: 

When the uterus gives way under obstruction, the liquor amnii has almost 
always been discharged. The uterus has contracted upon the child . There 
is no longer the equably diffused hydrostatic pressure. The necessary con· 
clition now is that some part of the uterus be fixerl, whilst the rest of the 
organ is pulling from that fixed point. It is this point which generally gives 
way. Duparcque says, "Uterine contractions alone are the most frequent 
causes of transverse ruptures of the neck." A muscle in active contraction 
will rarely tear its own contracting fibres. It tears at its attachments, or at 
the point it is pulling upon,just as the tendo Achillis gives way rather than 
the muscles which pull upon it. If a muscle is not strong enough to accom· 
plish the object for which it contracts, it becomes fatigued and relaxes. This 
commonly huppens wiLh the uterus, and thus it is saved from rupture. It 
is only when a sud1len increased strain or injury is inflicted at the moment 
of contraction that the muscular fibres are liable to be torn. The uterus is 
no exception to this law. 'Ve see how it nets in ordinary labor. It con· 
tracts in the direction of its long axis, tending to shorten itself, pulling the 
os towards the fundus. So acting, the uterus is partly pulled open, partly 
dilated by the pressure of the bag of membranes or of the protruding part 
of the fcctus. The effect of the hydrostatic pressure in dilating the ce1·,·ix 
in healthy labor is marked . If it fail through too early discharge of the 
liquor amn ii, and there be obstruct ion, so that the fretus is slow in engaging 
in the cerv ix and in descendi ng into the pelvis, clilatntion is slow, and is 
ultimately effocted by the continuous pulling up of the cervix by the action 
of the longitudinal uterine muscles. In either case, so long as the cervix
the part pulled upon or stretched-yields, there is no fear of lacerntinn. But 
if the cervix will not dilate, and the uterus continue to contract, the fretus 
being driven down violently upon the cervix, the uterus will most likely 
lncerute here. In such a cn~e the laceration usually begins at the edgt: of 
the os uteri and extt·tHls upwards longitudinally. br if the foctus be. dead, 
or the presentation he abdominal, so that it cannot traverse the os, a hmb
ns a knee or elbnw-furming nn angular projection at some part of the bc~Uy 
of' the uterus, may render this parlicular part the fixed. point upon wl~1ch 
the uterine muscles pull; and this point, grndunlly softemng and wenkemng, 
gins way. In thi:3 rn~e the rent may be longitudinal or transverse, and at 
nay part of the uterine wall. But the direct inn of the rent is usually ~leter· 
mined hy the drag of the muscular fibres. Ilence, if the rent occur m. tl~e 
sides of the uterns, the rent is longitudinal; if at the lower segment, it 1s 
usually transver~e. 

Coliins says that, in thirty.four cases, twenty-three were labors with boys; 
nud McKeever's cases gi\•e fifteen boys out of twenty cnses. 

A similar explauntion ho!ds in the greater number of .cases ~f rupture 
from contraction of the pel\"I~ . The pronene~s to rupture is not 111 propor· 
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tion to the degree of pelvic contraction. If the contraction at the brim be 
so great that the fcetus and inferior segment of the uterus cannot enter, the 
risk of laceration is less than when there is just that degree of contraction 
which permits of the descent of the head into the pelvic eavity, but impedes 
it! further progress. This point was well made out by Radford (" Obstet
rical Tran.-actions," 1867) and others. Ia nine cases out of eighteen reported 
by Radford there was slight contraction only of the brim. Band I gives e\·i
dence to the same effect. In these cases, when the head is forced down, the 
uteriue neck and vagina become fixed between the bead and peh·ic walls. 
The uterine muscles continuing to contract, and not being nble to propel 
the fivtus, pulling upon the tissues forming th~ fixed ring, this will either 
tear clirectly, or, being first contused and softened, yields. Hence it is that 
in these cases the rent is usually transverse or circuh1r1 and at the lower seg· 
ment (see Fig. U9). 

Band! points out how such a degree of pelvic contraction as to cause 
pendulous belly predisposes to rupture. The strong tension put upon the 
posterior wall of the cervix thins out thi~ part e;;pecially, so that it the more 
readily tear::i. 

liuber (q uoted by Fromont and Regar) relates a case of a pluripara who 
died ten hours after labor and vain attempts to detach the placenta by hand. 
Those had caused intense pain and con\Tulsions. Effusion of blood was found 
in the abdomen . Io the fundus uteri was a spot the size of a five.franc 

FIG. lGO. 

·"""TL\ll"J:J>.\R.\Tl•)'>,.FTllt:<'rnnx l"li:IU. 

piece, much_ thickened. From the centre of this ::-pot a band of cellular tis
sue and varicose vesi;:els stretched to the peritoneum, which was adherent to 
the musculus trans\•ern.tlis. At the thickened part of the uterus were severnl 
rent~ a quarter of ~n .inch long, from which the blood had escaped. To 
the rnner r-<urface of this spot the placenta a<lbered so fast that it could be 
detached only by the help of a. knife. 

A);XUL.\R L.\CEB.ATIOX OF TUL CEH\' IX.-ln some instances, even where 

~~~~~x '1~~~ 11;:e~~ t~~~1° tl~\?0~;:1vi~1J01~ot~~~~i~i:, h~~tg~~du0:11 ~a85J obue;l~edi~~~ ':1~c~ 
been cast as a ring (see Fig. 160). 

Cases. are recorded by Steidele, Scott, of Norwieh, E . Kennedy, Dr. Power, 
Churclull, Ed . Rigby (" ~Iidwifery," 18H ·, Dr. Herbert Barker(" Obstetr. 
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Traus./' vol. ii.). Gervis relates a case(" St. Tbonrns's Hosp. Rep.," 1872) 
in which ring-form detachment was not quite complete. It was replaced 
without sutures, as the subject was Yery prostrate. 8he recovered, and the 
ring reunited. Another case was referred to Robert Barnes by Dr. Hague. 
In these cases the peritoneum is not necessarily involved, and the danger is 
not great. 

But where the lower segment of the uterus is nipped in the ring of the 
pelvic brim, the rent commonly inYolves all the tissues, at least in some part 
of the circumference. 'Ve thus have a direct opening into the peritoneum, 
through which the child may pass out of the uterus. 

Braxton Hicks relates a case of rupture from adhesion of the tde1·us. No 
symptoms except pain occurred up to the 8th month, when a s]iO'ht slip led 
to a sudden yielding of the adhesion-bands and to a Jacera.tiou otthe uterus, 
the rupture ultimately extending through the uterine walJ, the child escapiug 
int.o the peritoneal cavity. 

CrnCULAR LACERATION OR SErARATIO:::-i OF U·n:nub FROM V AGI!'iA.-In 
one class of cases the head enters the pelvis and becomes impacted; a zone 
of vagina is nipped. The uterus continuing to act, a circular laceration is 
produced in the manner described. Duparcque shows how it occurs. Once 
begun, these ruptures may, by the continuing or renewal of the uterine con
tractions, separate the uterus from the vagina almost completely. Ve1peau 
met with this state twice ("Tocologie," z~me ed. t. ii.). But the forceps or 
hand had been used. The following quotation is very appropriate to the 
text: "It will be easily understood bow the lifting up of the uterus by ill
directed efforts-as when the woman throws up her belly by suddenly throw
ing t.he trunk back, by vomiting or convulsions-may determine a. \'aginal 
rnplure which was only imminent. Abdominal compression so directed as to 
lifo up the womb when the dilatation of the orifice is complete may, in the 
same manner, provoke rnpture oft.he vagina. The sarne thing may•happen 
from pnshing back the child, as this act adds to the state of tension the 
caual is already suffering; and this is not one of the least common causes of 
rupture of this kind.'' 

In transverse vaginal ruptures the head rarely escapes into the abdominal 
cavity; but the body may easily do so, since tha uterus, after rupture, is 
drawn up away from the child. When the whole child goes into the abdo· 
men, it may be because the head has been pusbed hack by manipulation . 

Several cases of' complete circulCLr laceration cmcl separation of uterus from, 
vagina are recorded. 'Ve ourselves have known two. Ingleby, Collins, 
l\Ioulin, and Elkington relate cases. It has been objected to the hypothesis 
of spontaneous complete laceration that the uterus could not rend its own 
ligaments. But Casper shows that, during im'ersion, the round and broad 
ligaments have been torn. In women who have borne many children, all of 
whose tissues are degraded, the ligaments at the time of labor are not capable 
of much resistance. 'Vhen the vagina has given way, the whole strain will 
fall upon them. A little accidental force-as introducing the hand to remove 
the placenta, the application of the forceps, vomiting-might easily complete 
the detachment. The late Thomas Paget, of Leicester, published ("Brit. 
J\Ied. Journ.," 1861) a striking case. A pluripara had a not severe labor of 
three hours. The placenta was extracted, with but little traction, in twenty 
minutes. To this, however, was attached a large fibrous mass1 which was 
found to be the uterus with Fallopifm tubes and ovaries. The vr1ginal por
tion hung loose, nnd was jag~e? by laceration. Sbe die~ in forty~.five 
minutes. It was the decided op1mon of 1'Ir. Paget that the acc1deut occurred 
spontaneously. 

The follon;ing passage from Braxton Hicks ("The Tension of the Abdo-
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men "-11 Trans. of )[ed. Sor. of London. 1884 ") is of special interc:-;t in thi:i; 
connection: u The pres~ure of the intestines is not merely to assist in expel· 
ling the uterine contents. It has a consHvativc eflCct in preventin~ what 
mny be called the recoil of the uterus. 'Vhen the he3:d has pas~ed through 

~~~~I~= ~1~:;·:~:~~~:r~~~~~;fs ::r;:~1ej:~o;~: ~~~~rc~.~~~uZ~~~ ~1,~~e~~1~t:~1~:~ 
and probably the round ligament, the support given by the action of the 
abdominal walls through the intestines counteracts the excessive strain, 
thereby lessening the chances of laceration of vagina. 'Vhen this suppr1rt 
is not given, or is weakened, separation of the uterus from the vaginn may 
be expected if the uterus possesses much vigor, and may be especially antici
pated in women whose abdominal parietes are very Jax and vaginal tissues 
weakened.1 1 

Although complete separation may occur spontaneously, a transverse 
laceration of the vagina near the uterus having once begun, very moderate 
force may cause it to extend . Denman calls attention to this: "I was 
called," he says, "to a case in which that part where the uterus and vagina 
are uuitecl was ruptured i the child remaining in the cavity of the uterus, 
the os uteri little dilated ." Ile ad\'ised not to deliver, because so much force 
woulrl be required for dilatiug that it was feared the uterus would be com
pletely torn from the vagina before the baud could be passed into the uterus, 
at least before the child could be extracted, "and then the case would have 
been more horrible." The woman wuuld, in all probability, have had a 
better chance had she been in the hanrls of a bolder man. who would have 
done what Denman dared not to do. But he would have done it at the risk 
of his own reputation, and of a conviction for manslaughter, with imprison
ment as a felon! 

Dr. Jamieson relates (" Edinb. Med. Journ.," 1872) the case of a woman 
whose spine was short, so that the last ribs squatted below the iliac crests. 
There was great anteversioll of the uterus, which therefore acted at great 
disadvantage. Continuing to contract violently, it tore itself away from the 
vaginal attachments. 

It may seem surprising that the uterus should thus retain power to tear 
itself apnrt from its attachments. It might be expected to be paralyzed 
from the cutting off of its connections with the nervous centre&-. \Vhat tbese 
cases prove is that the uterus has in itself an inherent contractile force, which 
enables it to act for a time independently of the nervous centres. In this 
respect it resembles the heart, which will beat for some time after remo\"al 
from the body. 

There are specimens illustrative of circular separation in Rt. Bartholomew's 
Museum. "Nos. 32-46.-Uterus and vagina. Durinl! parturition the 
vagina was torn through half its circumference, close to the part connecled 
with the uterus. Nos. 32-17.-Uterus, the neck of which was torn through 
two-thirds of its circumference during parturition. The child was hyclro
cephalic." 

The argument that the uterus ruptures itself is enforced bv Roberton, who 
draws the conclusion that, in the majority of' theee in!'l.tinces of rupture 
caused by faultiness in the pelvic brim, the accident occurs within tweh·e 
hours a~ter labor has commenced. This implies unimpaired vigor of' the 
contractile force. 

Complete separation of the uterus is not necessarily fatal. Ingleby relates 
a case which occurred to Mr. Cook, of Coventry. 14 The separation took 
place the second day after delivery; and the specimen, which embraces the 
~terus in a state of foversion, together with its ligaments, has been deposited 
ID the Birmingham Museum." "Weisberg relates a case iu which the uterus 
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was removed for inversion immediately after labor. The woman recovered. 
In connection with this possibility of recovery, we may now refer to the 
numer?u~ cases of recovery after removal of the gravid uterus by P0rro's 
opemuon. 

Avcv•10:-;r. Tue UTERUS MAY DE ToRN AWAY AFTER DELI\'ERY OF 
nu: C1_Jl1,o.-One lip of the os uteri-generally the anterior oue-mny hang 
down lll a flap, large and loose, even protruding through the vulva. This 
has been mistaken for the placenta or clot, supposed to be adherent. ·we 
ha\•~ recently seen a case of this protrusion, in which pulling upon the pro~ 
trmhug part was narrowly avoi<led. Duparcque relates :i. case in which this 
erior Ol'Currcd, the part pulled upon being actually torn away. 

Dr. 'Valters (" Obstetr. Trans.," 1883) exhibited a uterus that bad been 
torn away by a midwife in the attempt to remove a retained placenta. The 
ule1·us was well contracted and empty, the placenta having been expelled 
during the manipulations. A piece of oruentum about twelve inches long 
had been prolapsed, and was also removed. Tbe woman made au excellent 
recovery. One ovary had come with the uterus; the other remained. In 
au extended memoir on the subject (see "Obstetrical Transactions"), Mr. 
"'alter~ bas eudeavored to collect all tbe known cases of avulsion. Ile 
refors to fifteen cases of recovery. 

Spiegel berg relates a case in which a practitioner, trying to bring on labor 
on account of convulsions, passed his fingers up the urethra, lacerated the 
base of the bladder and the urethra. The woman died undelivered in a 
few hours. 

ENTIRE SEPARATION BY 8PnACELUS Co:u.PLETED AFTER LABOR.-Cases 
of this nature must be distinguished from those by laceration above de!5cribed. 
Dr. :\fore Madden relates 1 an instructive case. A primipnra, aged 33, was 
admitted into the Dublin Lyiug·in Hospital, having been eight hours in 
labor i the os was about the size of a shilling, and the head low down in the 
pelvis, pressing on the cervix uteri . The pains in the second stage were 
weak. A stimulating enema and ergot having been tried, she was delivered 
under chloroform by forceps. No force was required; a child weighing six 
pounds wns born alive in two minutes. She became suddenly collapsed, and 
died. Autopsy revealed advanced peritonitis. The uterus was intensely 
intl11med in the cervical portion, which was actually in a state of sphacelus. 
The ulceration had extended completely through the cervix, so as to have 
entirely i:;eparatecl the uterus from the vagina. The line of separation was 
a:s shnrp and clear as if effected by the knife. The vagina was, particularly 
near the vulva, in a state of intense inflammation, and bad sloughed con
siderably on its anterior wall. 

In many cases where rupture has been oLserved in the body of the uterus, 
it probably extended from the cervix. CAiiins, Clarke, and Band! never saw 
rupture at the f'undusj and there is reason to doubt whether some cases 
reported as such were not really examples of the giving way of the sac of a 
mural gestntiou, or of the horn of' a one-sided uterus. 

Tyler Smith insisted that lacerations may be caused by the irritation of 
manual examination. Several cases lend confirmation to this view. In one 
case recorded by Hobert Barnes ("St. Thomas's Hospital Reports/' 1870), 
"when examined, the uterus was felt contracting i the os uteri was not reached, 
but the head was just felt through the anterior segment. 'Vhilst under ex· 
amiuation the pains stopped; the woman said she felt something give way. 
She walked across the room after this, but collapse followed in five minutes." 
We may, then, admit that rupture may be caused through the excito-motory 

1 Brit. ::Ued. Journ., 1874. 
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system. Hut the CPnlric stimulus to inordinate uterine aclion is frequent. 
Io a very large nu111ber of cases ergot had been given. It is to be remem
bered that, as in other orders of' case::;, so it is in this, the action of the uterus 
is excc.~sfoe und suddenly et·oked, and probably disorderly in character, in this 
respect re.::;embling tho::;~ which occur befor~ Jabo_r, in t~1e cii:cumstance thnt 
there is no adequate safety-valve process of cervical chla~att~u to meet .the 
sudden contraction of the body of the uterus upon its lllCompress1ble 
contents. 

Rupture has on many occasions taken place or been extended during 
straining at stool. \Ve have witnessed an exltmple. 

Lacerations of the vaginal portion do not always extend through the 
perit0neum. At the lower segment, posteriorly, the ccmnertion of the peri· 
toneum is looser. Rent beginning at the mucous smface, and involving the 
fibro·muscular tissue, may terminate by stretchiug the connective tissue, so 
that the peritoneum is dissected off from the utero·vagina.1 surface. Another 
condition favoring this escape of the peritoneum is the great clistensibility of 
this membrane. Blood is effused, as we have seen in the description of 
"thrombus," in this tissue, formiug perimetric hxmatocele. The peritoneum 
is, in fact, undermined by the effused blood. It cannot be rare, since Collins 
observes that, in nine out of his thirty·four cases, the peritoneal covering 
did not give way. 11 Yet," he adds, "death ensued equally speedily, showing 
that the free admission of air into the abdominal cavity is not attended by 
any increase of danger." 

The part where the blood is effused forms a bulging on the outer surface of 
the uterus, and the peritoneum may crack . This variety is sometimes called 
"partfral ntplure.11 \\'hen moderate in extent, the injury and shock are com· 
monly much less severe than iu complete ruptures. External hemorrhage 
usually attends. The collapse and ominous change of countenance, the sen· 
sation as if' something had snapped, characteristic of complete rupture, may 
be wanting. Hecker has drawn attention 1 to a sign depending Oil the extra
peritolleal thrombus. The pulse, he says, always falls; even at the begin· 
ning of the rupture it is quick and small. Then a hmmatocele forms in the 
connective tissue between the neck of the uterus und the bladder. The 
swelling thus formed is smooth, elastic, and quickly growing. These rents 
differ from rents in the body of the uterus in that they do not readi ly close; 
they remain gaping. 

Another form of incomplete rupture is that in which the peritoneal coat is 
alone or chiefly torn. 0\·er the body of the uterus the connection of the 
serous membrane with the muscular wall is so intimate that it is scarcely 
possible for rent of the peritoneum to take place without involving the 
muscular wall to a slight extent. 'Vben it occurs, some blood is often effused 
into the peritoneal cavity. .Jacquemier describes splits and scars in the 
neighborhoucl of the Fallopian tubes and round ligaments, the result of 
mechanical distention. These, say Dubois and Pajot, do not appear to gi\·e 
rise to percc>ptible symptoms. They may be likened to the lesions of the 
skin from distention of the abdominal walls . But in the more severe cases 
of' peritoneal laceration death may occur from shock, as in a case narrated 
by Clarke (" Trans. of the Soc. for Improvement of Med. and Sorg. Knowl
edge"), where only an ounce of blood was found in the abdomen. Collins 
relates a similar case. It is probable that in such cases the lesion of the 
pel'itoneum was not the principal injury, but that it was rather an indication 
of severe sudden distention of the muscular coat. 

1 :\[onntsschr. fUr Gehurt~h., 1868. 
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co~e~110b; f~~~~~b~ttl~aa1~:s: 00J {\~~~i~.seems to be hemorrhage, as in cases re

Tht:re is a good specimen nf peritoneal rupture in Rt. George's )foseum. 
i.Aremtions of t!te t•rtgina, have been carefully described by ,:\lcClintock 

(" Dubliu Quarterly Jnurn. of l\Cefl.'' IR68) and by Scanzoni. There are 
iucomplete lureralfonit. Tearing of the mucous membrane alone may happen. 
aud is frequent. The i;ubmucous tis::1ue may tear an<l gi\·e rise to thrombus, 
as already described . Circular laceration of the upper zone of the vagina 
has been described. Spontaneous lacerations of tbe upper part of the 
vagina are often the re::mlt of extension of laceration of the lower segment 
of the uterus. The peritoneum behind, or the bladder in front, may be in· 
volved. 

" 'e have already seen that, when a rent has begun in the upper zone of 
the vagina, it may easily extend under uterine contracti0n or manipulation. 
1\ nd we must also bear in mind that transverse rupture of the posterior 
wall of the vagina ha8 been caused by the sheer force of Ll1e expulisive 
efforts driving an ovarian tumor upon it, or the retroverted uterus in early 
pregnancy (E. Martin, Dubois, Schnakenberg, Greaser), and the nou-preg
naat uterus (Fehling), or an extrauterine gestation-cyst (Thormanu). 

Rupture of lite middle part of the w1gina is rare. It can scarcely take 
place through its own contractions, since its contractile power is greatly 
diminiishe<l by distention during labor. It commouly occurs wheu the head 
is in the pelvit:, and is therefore probably caused by the action of the uterus, 
either drngging the canal upwnrds from the impncted head, or driving the 
head through the distended walls, as we ha\·e ~eeo that an ornrian tumor or 
the gra\'icl uterus may be clri\'en through by the abdominal expulsive efforts. 
A cleali, flaccid child would favor this accident, or a face presentation, or an 
occipito-posterior position, in all of which there is a tendency to delay iu 
labor, und to rolling back of the head in exteu!:-ion, thus stretching and 
bruising inordinately the posterior wall of the vagina. 

Vagiual lacerations mostly tnke a circular form. They remain pntulous. 
And if the po.i;;terior wull is torn, the escape of the f..ntus into the peritoneal 
cavity is frequent. Prolapse of the intestine is not uncommon. 

Sloug!tin_q of the 1xt9illci rnay follow from the crushing- and necrosis of the 
vagina under severe protracted labor with disproportion, whetber instru
ments hnve been employed or not. Injury of this kind might almost always 
be averted, did the opportunity offer of reducing the bulk of the child in 
time. Sloughing- may terminate in gradual cicatricinl closure of the vagina. 
It is actually ohliteratecl, perhaps a. minute sinus alone remaining to coin· 
municnte with the uterus. In such a case menstruation mnv be cnrried on 
and conception may take place. But when the obliterntion. is complete, if 
menstrual activity be renewed, there will be retention abo\·e thecicatricial 
septum, and symj>toms isirnilar to thnseof retention from imperfOrate hymen 
ari,.e. 'fe lul\·e relie\•ed such cases by operation . 

Rometimes the sloughing and consequent cicatrix inrnlve the cervix uteri 
ns well n::! the \·ngina . 

The treatment during the sl?ughing stage con~ i sts in copious disinfecting 
irrigations, nod in counteractmg ~he cicatricial contraction by wearing a 
Sims's dilator or other form of va~1nal-rest or pe!:-snry. 

Lacerntion of t!te i11fcrior third of the vagina ulways takes place in the pos
te rior wall, and mergt·s in h\cerntion of the p_erineum. It is, in fac~, a giving 
way of the pelvic floor or the lower or poste1:wr val~e of the partl~~1c.nt canal, 
which, in the expu lsivc stage, be~rs the chief s~ram of labor .. Ih1s lacera· 
tion may be ccnlrnl a11d pc1:foralil'e or t'tl{t'O·V~gmal. In a conwlerah.le pro· 
portion of cases we belie\'e the rent begrns m the centre of the perrneum, 
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then extends backwards and upwards into the recto-vaginal septum, an<l for
wards through the commissure. In almost every first labor more or less 
laceration of the commissure or fourchettc take8 place. This is usually 
insi <ruificant; but it is not unusual to find lacerations an inch in length, or 
e~l;nding back to the e?ge of the sphiucter ani. As ~he p~rts reco\·er ~·ram 
distention, these lacerat1ons are reduced, and granulataou olten substantially 
repairs the injury. Occasi~nally_, in spite of every ~n~e! the rent extends 
through the sphincter. In lmgerrn~ labor the expans1h1h_ty of the. parts _be
comes impaired. Under the congest1on and long compress1011 the c1rculat1ou 
becomes impeded, and, after a time, the tissue, lrn.lf-nerrosed, becomes as brittle 
as wet brown paper, yielding under the slightest force. Timely used, the 
forceps may, by anticipating this change of structure, and by giving a proper 
forwtt.rd direction to the head, save the perineum. But, on the other hand, 
whether skilfully used or not, the forceps may cause laceration. 

Rupture of the perineum, whether it occur uuder spontaneous or instru
mental de livery, is not evidence of want of skill. Under instrumental 
delivery, which presuppose unusual difficulty, rent is dfotliori more probable. 
This is important to remember, because threats of legal proceed ings to extort 
mouey have been based upon accidents of this kind . 

Hometiwes the rupture is limited to the central perforation. Duparcque 
measured the perineum as distended by the head. The length was 3.50 
inches to 4.10 inches, the breadth 6 inches, being much more than its ordi
nary dimensions. It is, moreover, excessively thinned. If the head be large, 
firm, the perineum at all rigid, and especially if the coccyx retreat much 
backwards, or the pubic arch be narrow so as to oppose extension of the 
hea<l rouncl the symphysis, the perineum becomes enormously distended cen
trally, aud is very apt to be perforated. The child has been driven through 
this perineal opening, the commissure being preserved intact, but more fre
quently the rent forwards is complete<l. The structurei:; may also give way 
under stormy, tetanic contractions. 'Ve have seen a fistulous hole in the 
perineum remain after perforation. Lamb relates a case ("Amer. Journ. of 
l\Icd. Sci.,· 1856). The wound healed. Schmitt-MUiler another(" Bayer 
3.rztl. Intell-Blatt," 1865). The opening was closed by sutures; after sup· 
puration it healed. Jarjavay' quotes from Jobert de Lamballe (1850) the 
history of a labor complicated with ovarian tumor. The head was kept 
back by the tumor i during labor the tumor was driven through the rectum 
and perineum. Luschka also reports (" l\Ionatsschr. f. Geburtsh.," 1867) a 
case of an O\'arinn tumor which was driven out of the vagina. 

Rent frequently begins at the vulvar edge from extreme rigidit\~. This 
may be prevented by timely incisions. Lflceration mny take place at"the ante
rior edge of the 1mlv•l. Tyler Smith affirms this, quoting Robert Barnes's 
st~te.m~nt (1858). P. ~Hi.Iler (" Scanzoni'l:i Beitrlige," 1870) also describes 
tins lllJUry. In one case fatal hemorrhage ensued. 

B. Hicks points out that the passage of the child's head in primiparre will 
occas!orially_push before it the internal membrane of the perineum, so as to 
tear it, leavrng a raw surface difficult to heal. On this Erumet2 makes a 
similar. statement. ''The perineum is frequently torn on the vaginal sur· 
face, without the fissure exten<iing to the skin; ... a fold of' vaginal tissue 
is. pushed forward by the child's head. This laceration is deep enough to 
dnride the central attachment of' the ischio-perineal ligaments and leave the 
vagin.al outlet flaccid." The prophylnctic treatment turns chiefly upon the 
question of "supporting the perineum." For tbe discussion of this we refer 
to the chapter on {(The Management of Ln.bor." One point may be re-

1 'l'rnit~d'AnutomieCbir., vol. ii. ~ Principles and Practice of Gynrecology. 
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pt!at~d.: "~upport" should not be given until the head is untlergoing 
exteu:-w11. 

The aualogy between rupture of the perineum and rupture of the cen·ix 
uteri-that i8, of the anterior and of tbe posterior valve of the parturient 
canal-i:; striking. \Ve may, by obserdng and studying the mechanism of 
rupture of' the perineum-a phenomenon which takes place under the eye 
and touch-arrive at instructive conclusions as to the mechanioru of rupture 
of the uterus. ThP. perineum certainly ruptures without being diseased. The 
pre.;:umption is that the healthy uterus may do the same. 

w HAT TO DO WJJEN LACERATION OF THE PERINEU:\l Occun~.-This 
depends upon the degree of the laceration. The slighter rentl:i commonly 
heal sufficiently if left alone. But there is a very potent reason fur not 
leaving them quite alone. The raw surface may be a gate for the entrv of 
septic matter into the system. It must, therefore, if not closed, be kept 
sweet and disinfected. This is best done by placing a pledget of lint soaked 
in a solution of chloride of sodium or carbolic acid between the edges of the 
wound, taking care to press the lint well into the fork of the wound. And 
when the perineum has been injured, it is desirable to cleanse the uterus and 
vagina by disinfecting injections. 

When the rent has extende<l partly or wholly through the sphincter, 
healing may still take place spontaneously. But, if the patient's condition 
admit, it is better not to rely upon this prospect. Immediate reunion by 
suture should be practised. The recent tear seems as fayorable to union by 
the first intention as a fresh raw surface made by the knife. And under 
nna~sthesia the operation is not difficult. If the operation be not done 
within twenty-four hours, it will generally be wise to po.stpone it until after 
recovery from puerpery. 

Dr. Jenks makes au important practical distinction. Ile fount! these 
wounds heal well after suture when the rent was quickly made through sound 
tissue; but union failed if the rent had occurred after long-protracted labor, 
causing hrittleue:-s of the tissues. 

During pregnancy, especially in the early months, wounds of lhe vagina 
and ulern3 are frequently the result of attempts lo 1n-oew·e aborlio1t. Various 
stilets or pointed instruments have been used. If unskilfully useJ, as is 
often the l'ase, puncture or laceration of the vagina or cervix uteri often 
occurs in the attempt to pass the os. In other cases, punctures have been 
found peuetrnting the cen•ix and the wall of the uterus, opening into the 
peritoneal cadty. In these cases, effusion into the peritoneum may end in 
death. In minor injury, perimetritis and pelvic peritonitis of an acute type 
are very common, and may also be fatal. The symptoms of abortion com
monly, but not nece.,sarily, attend. 

THAU)l.\TIC IXJUHIEti I~FLICTED FROM \VtTllOL"T.-Tbese may result 
from violence inflicted through the abdominal wall or through the vagina 
or rectum. Injuries inflicted through the abdominal wall are of endless 
diversity. 

The injuries inflicted through the vagina or rectum are of more especial 
obstetric interest. These may arise from the use of the hand or of instru
ment.;;, How force exerted by the hand may cause extension of laceration 
already begun has been described . In cases where the structures are still 
intact, the hand, unskilfully used, may begin a laceration. This is more 
especially likely to occur in attempts to turn when the parturient canal is 
blocked or narrowed by an impacted fcetus. If the labor with impacted 
fwtus hnve been long protracted, the soft parts become brittle or friable from 
obstruction to the circulation, and then moderate force, even skilfully em
ployed, may easily result in laceration. The hand may also inflict iajury in 

10 
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attempts to force it through the cen•ix to detach a pr:cvious placenta, or to 
remove a placenta after the birth of the chih.l . 

Injuri~s inHicted during labo; may or m~y. not be ~ coneequence of .un
skilful obotetric manceuvres. ::\ot seldom 1t is very difficult to cletermme, 
even in the presence of the most severe and extraordinary injuries, whether 
accident-avoidable or unavoidable--or direct violence was the cause. They 
may have begun spontaneously, and hav~ been extended by attempts, per
fectly legitimate, and perhaps not unskilful, to complete" delivery of the 
child or placentn, or to return prolaps~cl intestine. It requires the greatest 
circumspection uot to commit one's self to an opinion which subsequent evi
dence may prove to be erroneous. It must sometimes be impos::ible to dis
cover in the wound itself unequivocal proofa as to the mode oi its formation. 

Chiara says thnt in three years he verified 11 ruptur~s of the vagiua, uterus, 
or uterine peritoneum; 7 of these were produced by attempts to turn when 
the shoulder was deeply wedged, and 4 under conditions not so unfavorable, 
and in the hands of operators whose skill could not be qucstiooed . 

Suhperitonenl emphy1mnais sometimes observed in connect1on with rupture. 
Kiwiscb and McUlmtock have noted it. It occurs chiefly in the lower seg
ruent, in front, and in the left iliac region. It may arise from air entering 
during intravaginal manipulation, or from decomposition of tbe embryo. 
Duncan explains it by the renewed ''retentive power of the abdomen" when 
contraction of the uterus and bearing·<lown force of the abdominal muscles 
intcrmiL A kind of suction·force succeeds. Bayer 1 de8cribes a remarkable 
case. The air penetrated along the psoas major musc:le up to the right kid
uey, where the extnl\'asntion had become converted into foul pus and gas. 
He 8\\S IleC'ker1 Dohrn, :rnd LOhlein have related cnses. 

W Ou!\D8 OF THE Pmmrnnr.-Severe injury of this part, if noticed before 
the de!:i;Ct'nt of the head, is most probably the r<'sult of external violence. If 
known to have occurred <luring the delivery of the child 1 it would be difficult 
to prove that it was due to criminal malpractice, hO\vever strong the suspicion 
might be that it was due to unskilful treatment. 

1NJl..:tU.E8 OF 'l'IJE VAGlNA ID{lStly occur at the upper part. They may 
aribe lrom the unskilJul use of the forceps or perforator. The blade of the 
forceps nmy be fUrced through the roof of the vagiua, and nmy thus pene
trate into the peritoneal cavity and partiaJly detach the uterus from the 
vagina. 'Vuuuds made in this way are aLnost ahrnys transverse; but so 
are most of the lacerations of this region which occur under the natural 
forces. Pu!Ssibly the edges of the woun<l may show marks of bruising by the 
forceps. 

The roof of the vagina has been pierced by the perforator. This accident 
is not so lltterly inexcu!Sable as may be supposed. A very projecting sacral 
promontory, occupying as it does exactly the place where the head ought to 
be, and prtsl·ntiug physical characters \'Cry similar to the touch, may easily 
deceive the i~1experience<l. Strict observance of the rules hereafter given 
for the Ube of tht! forceps and perforator will enable the operator to avoid 
these ctllan1itie~. "' e believe the accident has hap1>ened from the U!:i;e of bnd 
instruments. l1~deecl, it must require an amount of skill beyond the average 
so to us~someof the vile instruments still in vogue as to avoid their slipping 
and cloin~ nii~chief under some circumstances of difficulty. 

The crotchtl may slip and tear the uterine wall, especially near the cervix. 
Jagged Jllt>Ct't:i uf crnmal bone detatched by the crolChet ruay inflict similar 
mischid: The ub\'ious way of avoiding these accidents is tu discard the 
crotchl='t, nud to substitute the crauiutumy forceps Ot' cephalotribe. These 
instrurucut!S are far more eHfctive, us well as safer. 

1 Archiv. f. Gyniik., xxi. 
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Laceration of the uterus or vagina may take place in the attempt to 
detach an adherent placenta. This is the more likely to happen when the 
uterine tie:sue is diseased. The operation should be done with great aentle
ue::s. It is better to leave portions adherent than to persist too :stren~ously 
in tearing them off l\lr. Dunn relates 1 a case in which rupture occurred 
with an adherent placenta. There is a preparation in University College 
Museum showing the same combination. This subject is conside~ed under 
"liemorrhage /1 an<l u Di::seases of the Placenta." 

The first danger in luraing is encountered in the endeavor to rret the hand 
past the presenting part of the child. If this be roughly don~, the uterus 
mny be partially torn from the vagina. If this danger be overcome, the 
uterus may be perforated in its body by the projection of the knuckles or 
by violent thrusting forwards of the fingers. The.se d_angers are avoided by 
decapitation or other modes of bisecting the child. Upon this subject Den
man says: "If the uterus be strongly contracted, it may be ruptured by 
attempbs to pass the hand; but in this case a rupture could only happen 
when the force with which the hand was introduced was combined with the 
proper aclion of the uterus; for the strongest person has not the po,rer to 
force his hand through a healthy and unacting uterus.'' We are not pre
pared to as~ent to this; and we must bear in mind that the uterine ti~sue in 
the cm•es postulated is likely to be softened. But we must admit that it is 
very po:<sible to tear through the vagina, and lllso to rend the os uteri, 
wheoce the lesion may easily extend into the body of the uterus. 

Symptoms, Course, and Diagnosis. 

The symptoms and course will vary with the cause, extent, and :!eat of in
jury. The common signs nre those of 11 abdominal shock," indicating severe 
intra-abdominal injury. 

Rupture of the 11terus during early pregnancy can hardly be distinguished 
from rupture of a. tubal gestation-cyst. The subjective symptoms will be 
almost identical. 'Ve may arrive at a diagnosis by exploring tbe uterus 
with the sound, especially after dilating the cervix with laminaria-tents. 
'Ve may thus find the uterus intact, and if its size be not much increa:scd, we 
have adilitionul evidence that the pregnancy was not uterine. There may 
be external hemorrhage in both cnses, but this will probably be more 
abundant in uterine rupture. 

'l'he symptomR of spontaneous rupture or laceration early in labor, as com
monly de:;cribed, and as tbey occur in many in~tauces, are: f4udden acute 
pain, with a sen~e of rending in the belly, sometimes attended \\ith an 
audible snap, it is said ; quick collapse, marked by pu.llor, fainting, extinc
tion of pulsej vomiting i some hemorrhage externally, and the signs of 
anremia from greater lol"ls internally; cessation of uterine contraction. If 
the chilcl be thrust wholly or partly out of the womb, tbe abdomen flattens 
somewhat; there is retreat of the presenting part of the child from the os 
uteri; occasionally prolapse of intestine in the vagina or bey?nd the vuh•a; 
great paio, especially on palpation over the abdomeo, where m·egular, hard 
projections nre felt which may be identified as parts of the fc:etus. If the 
effusion of blood be great, there is increased and distressing tension of the 
abdominal walls. Cramp-like or spasmodic pains follow. The flushed face 
becomes suddeDly deadly pale; the eyes lose their brilliaucy i the whole 
surface is covered witb a clammy sweat; trembling of the limbs or repeated 
faintings 11.uuounce a profuse internal hemorrhage. Presently, when reaction 

1 Obstetric Tran~., 1868. 
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comes, the patient complains of feeling a warm fluid pouring out in the 
neighborhood of the groins and loins. She sometimes feels the moveme~ts 
of the child when it has escaped into the abdomen. But usually the child 
dies quickly. 

It has, however, often been observed that the symptoms are not so strongly 
marked. Rometimes very little is complaine<l of at the time when it was 
presumed that the injury took place. rFhe collap~e creeps .on gradually. 
The woman may be even capable of walking about for some tune. Denman 
reports such a case. 'Ve have noted one. 

But sooner or later, almost always within two or three hours, collapse he· 
comes pronounced and pain severe. The gradual development of the symp· 
toms is explained in some cases by the gradual progress of the injury. The 
rent does not at one stroke attain its maximum. There is first a moderate 
rent, possii)ly not through the peritoneum, and without much effusion of 
blood. The rent extends, and blood and, perhaps, the fcctus are extruded. 
'Vf! must not, then, expect uniformity in the symptoms. 

In many cases no decisive symptoms precede. It is prudent to look upon 
the signs of obstructed labor-that is, of dystocia-as the proper premonitory 
signs of rupture. Obstruction allowed to persist may lead either to rupture 
or to exhaustion. The following condensed report is full of' instruction: In 
a case of occlusion of the cervix uteri the pulse rose to HO; crampy, painful 
contractions of the uterus set in; rupture seemed imminent. Incision of the 
cervix, allowing expulsion of the fcetus, brought almost instant relief. 

The symptoms of boring·lhrough under pressure and friction can hardly be 
distinguished from the extreme collapse and irritative fover which attend 
upon long-protracted labor. The perforation of the uterine tissue is only the 
climax, the last stage of long-preceding injury. The symptoms are gradu
ally intensified. The patient dies of prolonged shock, exhaustion, and 
deteriorated blood. 

Hemorrhage varies greatly in different cases. In some fatal cases scarcely 
any blood has been lost. This may be partly explained by the rupture 
having traversed parts distant from the cervix and sides of the uterus and 
the placental site i from the placenta itself not having been detached; and 
from the uterus having quickly contracted. There is usually little or no 
hemorrhage in the cases of gradual perforation or separation resulting from 
long compression. 

The diagno~is of laceration when the fatus has been extruded into the ab
dominal ea.vilJJ is generally distinct. Parts of the child are felt by external 
palpation. Tbc contour of the abdomen is distorted; it presents irregular 
prominences. The uterus may be felt contracted and shrunk down towards 
the syruphy:.;is pubis. But the most certain sign is obtained by passing the 
!1aud i?to the uten.1s1 where po~sibly intestine may be felt coming down into 
tts cav1ty1 or even mto the vagma, and the hole may be felt. In a case where 
the rent was anterior1 the finger was felt protruded through the rent by the 
hand on the abdomen. 

Where the footus is still retained in utero the diagnosis is less obvious. 
But here also there is generally some recession of the presenting part. The 
sympt?ms also ~ary according to the seat and degree of' the injury. Lacera
tion of the cervix, not extending to the uterus or vagina, may give rise to no 
marked symptoms. It may be a cause of secondary hemorrhage. 

Tbe symptoms of laceration of the vagina are usually le~s severe than where 
the ~~eru~ suffers. Premonitory signs are rare. The shock is moderate j 
vom.1t10g 1s not constant; escape of the fO:!tus and placenta into the peritoneal 
cavity is more frequent (McClintock) than in uterine rupture. Prolapse of 
the llltestme IS not uncommon . But simple lacerdion, without expulsion of 
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the chiltl into the abdomen or prolapse of the inte~tine, may be fatal from 
shock, us ;o u. case communicated to us by John Ray 18i5). 

'lite progno!fis is in a high degree unfavorable. The ~ucces:'o;h·e rish which 
the subject of rupture of the uterus has to run are: 1. Shock. This may kill 
in n few hours. 2. Hemorrhage. This acts more slowly. But shock and 
hem"orrhage are often combined and act quickly i and secondnry hemorrhage 
may exti~1~uish !ife,_ t.otte~ir~g under the. fir:st bl?w. 3. Jletr/ti.if, gangre11e, 
parrmulrztM, perito1ut1.i:i1 d~ffuHe suppuration, leadmg to, 4. Tlirombo.~i.~ and 
emboli.'fm. Psoas abscess was the cause of death in one or more of' Collins's 
ca.c;es. 5. Blood-infectio11., which may prove fatal at variable interval~. ex
tending to flays or even weeks. 6. In the perforative injur ies there mny be 
slou9hi11y or gmtgre11e, especially where the bladder is also involved. H.oki
tam>ky states that the uter ine artery has been opened by sloughs in the 
cervix, giving r ise to fata l hemorrhage. 7. The agglutination from inflam
mation mny obst ruct the intestine and cause fatal ilctts. 8. '\""hen intestine 
has come tbrough the wound, it may become strangled. It is to be noted 
that, in several fatal cases, masses of blood decomposing were found in the 
abdominal cavity. 

Cases apparently the most formidable do not exclude hope. Numerous 
instances are recorded of recovery even after the child extruded into the 
abdomen has heen extracted by turning through the uternis. Some cases 
have been reported in which recovery followed although the child was left 
in tbe abdomen. It may be doubted whether some of these cases were not 
cases of extrauterine gestation. On the other hand, it is possible that the 
child, encapsulated by inflammatory deposits, has been after a tiruC' d is
charged on d isiotegration. Recovery where the child is not cast into the 
abdominal cavity is more frequent. A moderate quantity of blood in the 
peritooeum may form n. hrcmatocele, and the uterine wound may heal. Peri
metritis in such n. case becomes a conservative process; and the uterus may 
coo tract ad hesions with the abdom inal wall. The uterus, contracting, retreats 
ioto the pelvis; the wound either closes by a scar or may remain unclosed in 
part, the open ing being shut off from the peritoneal cav ity hy adhesion to 
the abdom inal wall. 

Mortality, as ded uced from statistical tables, must necessar ily be untrust
worthy. Cases t hat have been subjected to treatment, good and bad, or to 
none at all, are cast up together. There is, however, as we have seen, ample 
evidence to prove that recovery has happened even from the severest injuries 
ancl complications. This is the all-important point, since upon it we base 
the hope of successful treatment. There cannot be a reasonable doubt that 
more lives might h:~ve been saved had the cases been treated according to 
the light of nctual knowledge, and especially by laparotomy, the removal of 
the child, nn<l then of the uterus by Porro's operation. The prognosis in 
the future is as~uredly better than it has been in tbe pa:::;t. 

The prognosi.'f in laceration of the ·vagina ,·aries with the seat and extent of 
the injury. L:Lrge lacC'rations in the upper zone are mo,.;t daugerouis, often 
fatal. But in renti! in the middle zone and in the pelvic floor, e:;pecially the 
latter, there is a fair prospect of recovery. If the rent involve the bladder, 
the prognosis is more serious. 

Rents confined to the vaginal portion of the cervix, or at least not extend
ing to the os internum, nre uot o~ten fat~l, un_less it be by immediate or 
secondary hemorrlrnge, or by fiwonng sept1carn11a .. 'Vhen the re.nt runs _up 
tu the vaginal rnof so as to trench upon the broad ligament, pelvic celluht1s 

is, ~t~~T~~~~~n~~~-.:_~~lh:h;;~o~J1h~l;~/;~ t~~~~~~~,~~ 1~:~~1~~~~~~:ir mainly into the 
management of clystocin. Bearing in mind the cnnlinal fact that in the vast 
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majority of cases rupture begins at the cerxix, whenever we find the cervix 
unduly ten~e, not dilating before extreme pressure, when thinned to the ut· 
most find long compre::;sed, we have a strong iudication ei_ther _to di1_niuish 
this pressure by lessening the head, or to supplement defective dilatation by 
incisions in the cervical ring. 

The remedial measures will be governed by the nature of the case. To take 
the first case: The child, or at least the presenting part, remains in the ttlerus 
or vagina. As a general principle, the indication is to deliver. This admitted, 
the que:sti9n remains as to the best mode of delivery. To rally the patient 
from shock, it is wise to administer a drachm of ether by subcutaneous injec
tion, to empty the bladder; and generally an::csthesia should be induced by 
ether inhalation. If the head present, if the cervix be expanded, and there 
be no marked obstruction from pelvic deformity or other disproportion, the 
delivery may be accompl ished per vias nalurales, by forceps. Au assistant 
should grasp the uterus between both hands during the extraction. 'When 
the child is delivered, even greater care is required in the removal of the 
placenta. The cord must be tracked up to the placenta, and the greatest 
possible circumspection will be necessary in order not to mistake this body 
for anything else, and to avoid dragging down intestine along with it. 
Although the presenting part of the child may not have escaped into the 
abdomen, the placenta may have done so. The cord then may guide the 
operator's fingers into the abdominal Cft\1 ity, where the placenta may be 
surrounded by floating intestines. The wound has probably retracted, and 
the return of the placenta through the diminished aperture may be impossible 
without the exercise of dangerous force. The cord may break off, and the 
placenta be left loose amongst the intestines. Shall we search for it there, 
by thrusting the hand through the rent in the uterus? No! There is n. 
better way, which will presently be described. 

Take the next case: Obstruction front disproportion or 111alposition. It is 
better to perforate the head and to deliver by craniotomy. If the child pre
sent transversely, decapitation or bisection of the trunk is far preferable to 
turning, which is almost sure to involve extension of the injury. Indeed, 
looking to the slender chance there is of delivering a live child, it will gener
ally be better to deliver by craniotomy, even when there is no d isproportion. 
The child quickly dies after the shock of the rupture. 

The third case: 'l.he child, with or without the placenta, has been cast into 
the abdominal cavity. Sometimes the ovum entire has been cast into the 
abdominal cavity. If the rent be in the vagina, it may not be difficult to 
remove ~he child by the hand passed through the rent; and success has 
severnl times followed the removal when the rent was in the uterine wall. 
Ingleby relates a successful case. Danyau, Bell, of Bradford, Duparcque, 
also relatesuccessful cases. On the other hand, the failures to remove the 
child and placenta by this method are numerous. Success can at best be 
looked upon as a rare and fortunate accident. Even when child and placenta 
are rer:noved the operation is imperfect. Clots of blood remain, and more 
blood JS apt to be poured out from the wound. The operation itself is full 
of danger. The injury may be increased; the shock is intensified. l\Iany 
women have died under the attempt. 

Actual knowledge leads us to consider two other operations as offering a. 
better prospect for the mother, and as giving a chance for the child. These 
two operations are-(1) laparotoniy simple, and (2) laparotomy supplemented 
by lite removal of the ttlerus-in other words, Porro1s operation. 

1. LAPAHOTOMY S1.l\IPLE.-This operatiou consists in making an ab
dominal inrision from about two inches :.tbove the umbilicus down to within 
three inches of the symphysis pubis, and extending it if necessary. 'Vhen 
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the nbclomen is laid open1 the child and placenta are removed and clots 
cleared away. The peritoneal cavity is sponged out with carbolized water; 
the uterine cavity i cleaned out in like manner; and if' the uterus be well 
contracted, it may be left to heal by itself. If flaccid, and the wound gape, 
it may be closed by catgut or silk sutures. We have in fact completed a 
Ca:. .. arean section of which Nature has done half. 

The a<lvantn~es of this operation over extracting by the vagina are mani· 
fe::st. There is little danger of further lacerating or injuring the uterus or 
vagina; the offonding fOOtus1 pls.centa, and blood are easily and completely 
removed from the abdominal cavity; the uterine cavity can be cleaned out; 
hemorrhage from the placental site can be staunched by styptic swabbing; 
hemorrhage from the torn edges of the uterine wound can he stopped by 
uniting tbe wound by sutures. A fair success has attendeJ this operation. 
In two cases in which we performed it very sensible immediate relief ap· 
penre<.l to be gained i the shock seemed diminished; the pulse recovered 
tone; and we were satisfied that life was prolonged. In both cases the 
operation wns delayed some hours. 'Vbeu death follows, it may be difficult 
to a!<sign to the original injury and to the operatiou their respective shares 
in the result. But, looking to the history of ovuriotomy, to the exploratory 
incisions made without completing ovariotomy, we are justified in regarding 
the operation it:sclf as of comparatively small moment. It is the original 
injury that kills. If we fail to save the woman from her extreme peril, we 
must find comfort in the reflection that we have <lone the best that art and 
humanity suggest. 

Ponno'ti 0PEIL\'l'JON.-The other alternath1e, that of proceeding after 
1aparotomy to remove the uterus, includes all the advantages of simple 
laparotoruy with additional security against hemorrhage, and the special 
a<lvautage of removing the injured organ, which, if left, might be a source 
of danger, immediate and remote. It is surely desirable thu.t n woman who 
has once survived rupture of the uterus should he secured against the 
possibility of having again to run so great a hazard . 

The operation will be found described under the" C..esarean Section." 
Dr. Godson collects six cases in which Porro's operation was performed 

nfter rupture of the uterus. The mothers all died. But this result cannot 
rightly be attributed to the operation. In all cases the child wns <lead before 
the operntion. 

Ttrn Co:i.lPl.IC.\TION \\Trn PlWLAPSE OF INTESTINE-history, diagnosis, 
and management. Intestine may be protruded by the natural expelling 
forcb, or it may be dragged out accidentally, or through reckle::-snet':s, or by 
getting entangled in the limbs of the child. We may next inquire how 
much aud what portions of the intestine cau be protruded spontaneously? 
The histories of cases given are wanting in precision upon these points, but 
certainly more than six feet may be thus driven out, and we are not justified 
in denying that very much more may be driven out. The force required to 
drin out intestine is really very small. The inte::;tines are retnined in situ 
by being packed in a closed bag. The mesentery is not wanted to suspend 
them; it is a delicate memhrane, the chief use of which i:; to carry blood· 
\'e ... sels, lymphatic~, and nerves. "Then the bag is opened the intestines 
eai:1il)· escape. This is consta_ntl): seen in ovariotomy. Any_ one who. l~as 
witne.o;:sed a post-mortem cxammat1on must have been struck with the facility 
with which the body is disembowelled. Robert Barnes instituted experi
ments to demonstrate the force required to drag out inte:5tine. The mesentery 
bt::ing detached at one poin_t of the small intestine, a two·pounc.l we!ght ,~·as 
attached to the coil; it quickly ran down to the ground carrying .1ntestme 
with it, the mcsentery offering but slight resistance. Braxton Hicks and 
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Goodhart subsequently made similar experiments at Guy's Hospital, nncl 
obtained similar results. Now, the expulsive force of' the abdominal muscles 
must exceed two pounds. It is incontestable that it must equal the weight 
of the child, for the abdominal muscles alone may expel the chiltl and the 
uterus along with it. An approximate idea of the power of the abdominal 
muscles, even in a delicate woman, may be obtained when we attempt to 
grasp the uterus thro_ugh t~1em to express the placenta. Not seldo1_n, co~
traction so powerful 1s excited that the hauds of a strong man, usmg his 
utmost strength, and putting his weight into the effort, are thrown up from 
the uterus. In a case of laparotomy, a solid tumor weighing 28 lbs. was 
thrown out of' the abdomen by the mere force of the diaphragm under 
vomiting. 'Vithout insisting upon the experiments and calculations of Dr. 
Haughton, already referred to, we are satisfled that the expulsive force is 
not overstated at fifty pounds. 

A case related by Fehling ("Arch. f. Gynak.," 1874) is a distinct illustra
tion of the simple action of the expiratory muscles in expelling intestine. 
The subject, a pluripara1 aged 63, had suffered from a reducible prolapsus 
vaginre for thirty years. Carrying a bucket of water up steep steps the womb 
came down. She tried to replace it, using some force. She felt something 
give way, and intestine protruded, forming a mass as large as a man's head. 
The intestine was traced back into the abdominal cavity through a large 
rent in the posterior vaginal wall. The woman died in eleven hours from 
shock. Dr. Fehling informed us that the amount of intestine protruded was 
probably over twelve feet. 

It is commonly said, and it is, indeed, sometimes true, that rupture is 
quickly followed by paralysis of the uterus. But we must be careful to 
qualify this statement. The uterus frequently contracts forcibly after the 
analogous injury inflicted by Cresarean section; and 1 as a matter of observa
tion, it also contracts after spontaneous rupture. If it did not contract, how 
are we to account for the cases of recovery? It is because the uterus con
tracts that prolapse of the intestines is not more frequent. The uterus, like 
the heart1 has an inherent contractile power. It has been known to contract 
after being almost entirely separated from its attachments, and even after 
death. Bandl says he almost always found the uterus contracted. 

The recession of the presenting part and the apparent arrest of labor 
observed on rupture taking place are not absolute evidence of uterine paral
ysis. They rather prove that the uterus no longer acts in driving the child 
forw1trcl in the natural course. 

What may Happen if Protruding Intestine is not Rettmiedf-Ist. It may 
be gradually reduced by spontaneous processes. This we have seen ourselves. 
Ca:ies are not rare. 2d. It may get strangled in the uterine wound, iuflam
rnalion and gangrene supervening. Deneux quotes a case. Hecovery has 
been known. In l\IcKeever's case, four feet of intestine slourrhed away, and 
reco\·ery ensued. An artificial anus may form, as in a case

0 

seen by Roux 
(see Duparcque ). 

The Dia9n0Bi.<j.-It is a matter of great clinical interest to know the pos· 
sible sources of error in diagnosis and consequent error in practice in cases 
of this kind. 

1. The Pfocenla.-A child may have been delivered and a placenta has 
followed . Another placenta may be felt in the vagina or utcru~. This 
would naturally lead to the conclusion that there was another child · and as 
none might be found in the uterus, it would suggest the inference tl;nt there 
was rupture and escape of' a child into the abdominal cavity. \Ve have 
been called to such a case. The second placenta was ci pfocenlu succentu
riol1t . There was no rupture and no second child. 
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2. A rupture may have taken place. The child may have been delivered 
naturally or artificially, and the cord tie<l . In searching for the placenta, 
tracking the cord, the hand may be guided through the rent into the 
abdominal cavity, where the placenta may have been cn;.:t by the uteru~. 
Thi~ we have known. 

3. A more or le~s solid blood-mass may present or be felt in ulero nfter the 
birth of the child . Duch a mass may easily be mistaken for placenta, 
although no cord be attached to it. Such a nrnss, surrounded by membrnnes 
or layers of fibrin, may even to the eye resemble the placenta. And :.:uch a 
ma;.:s mny come from the abdominal cavity, as in a case published by Robert 
BrlrlH'S in "Kt. Thomas's Hospital Reports." 

4. 8ubstances other than a child or placenta may be protruded from the 
uteru.:i. A fibroid tumor oi· polypus may be thrnst out after the child has 
beeu born. It may be taken for the placenta or a firm clot. It is n most 
puzzling complication, not unlikely to be attended by rupture. 

5 . .An ub11ormality of thefretw~, which might be seriously embarras:-ing, is 
figured in the " Obstetric Operations," 3d ed. The preparation is in 
St. Thomas's l\luseum. It shows a sacro-coccygeal tumor that might easily 
be mi~taken fnr n placenta. 

G. An ovarian tumor may be dri\·en throurrh a rupture of Douglas's sac 
as in l>r. Ouun's case ("Virginia :Medical :\Ionthly "),and in one by :\Ir. 
Berry. 

7. Omentum may be mistaken for placenta or the membranes. Braxton 
llicks relates such a case (4' Lancet," 1875). Ile was C'alled to what was 
represented as "a curious mocli6cation of the placenta." It turned out to 
be omentum protruding through a rent. 

8. lnlesliM may come clown into the vagina or outside. But this is not 
necessarily proof of rupture. The intestine may belong to a child in 1dero, 
malformed, having no abdominal wall, as in a case reporter! by Dr. Sheehy 
("Brit. Med. ,Journ.," 1875); in one by Dr. Meadows(" Obst. Trans./' vol. 
vii.), and as in a specimen in St. George's Hospital l\Iuseun1. Or the fcetal 
abdomen having burst from decomposition or from over-distention from 
asc ites, t he intestrnes may have fallen through. F(ctal intestines are smaller 
than those of the mother; but the difference may well escape detection by 
one who in all probability has never felt either the one or the other before. 

9. ::\Caternal intestiue1 then, may be mistaken for frctal intestine. ..\nd for 
what else? It has been mistaken for 1tmbilicul cord. This, it is said, ought 
not to occur. It is easy to be wise after the e\·ent. 're nre all under the 
dominion of habit. 'Ye believe the sun will ri~e to-morrow beeau~e it has 
done so every clay hitherto. The obstetrist1 \\'ho has uenr feltauything else 
but placenta. or (•ord in the vagina, is instinctively led to conclude that any
thing he feel~ there \\ hich bears to the touch ( he is generally precluded from 
seeing) any resernblanre to them is placenta or cord. 

There are point~ that· may, however1 if critically weighed, leac1 to dilfer
entintion. The cord, nfter divi~ion from the child, is a ~iugle string j there 
is the cut end outside, there is no rnesentery; it i:s tolerably firm, not inflated 
by air; traced up, it leads to the placenta. On the other hand, the intestine 
is a hollow tube forming loops or coil::;; it. has an elastic feel le~s firm than 
the cord; traced up to its source, it does not lead to the placenta, but through 
a rent into the abdomen, to its inner border. These differences are generally 
marked enough to enable nn experienced man under orclinnry circumstances, 
in the full possesi;ion of his faculties, and retaining his clelict~cy of touch, 

~~~e~'.r ~~~e~~~,!;<~iet~-c~l~s;~·;~~!:11;u~~:. fiTi:~ ~~~d~;~,~~ af~~~tb!~~~gct\1i~Y~~~lt.a1~1~~ 
form loops in the vagina, the cOrd being carried back into the vngina in 
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searching for the placenta, or lost in clots of blood. If the cord be unusually 
Jong-we have known it to be five fe~t long-loops and coils are _easily 
formed; and a coil of cord of a second cluld may come down, there bemg no 
free end. Then as to the feel. Some cords are as thick as intestine, as in a 
specimen in Ht. George's Museum, so resembling intestine as to deceive both 
eye and finger. Further illustrations of tbb, one of the most trying situa· 
tions in obstetric practice, will be found in the "Obstetric Operations." 

Experience has brought us this con\·iction, that hefore condemning a sur· 
geon or a midwife for mistaking intest!ne for umbilical. c.0;~ 1 or omen tum or 
clot for placenta, we must calmly weigh all the poss1b1ht1es of error, and 
make due allowance for the unexpected and rare event of intestinal prolapse. 
\Ve do not hesitate to say, with all the emphasis that personal observation 
and extensive knowledge can justify, that those who are most ready to con· 
demn such an error are those whose experience is the smallest. 

If intestine protrude through the wound, attempts may be made to returu 
it. This is sometimes extremely difficult, if not impossible. As fast as you 
push up oue part another comes down . Expulsive reflex action is set up, so 
that the very effort you make to return intestine excites to the expulsion of 
more. 

When the rent is in the posterior wall of the vagina, the difficulty in re
turning the intestine and in keeping it from coming down again is greater. 
The opening remains gaping, and all expulsive action bears directly upon it. 
It has occurred to some that the opening might be stitched up. 'Ve do not 
know that this proceeding has ever been executed. At least we do not know 
of a published or authenticated case. 

An easier proceeding would be to open the abdomen, to draw back the 
intestine, and then to stitch up the wound. But still, the best plan would 
be to perfbrm Porro's operation-an operation which leaves nothing undone. 

During collapse perfect rest is absolutely necessary. The flagging ener
gies may be sustained by repeated subcutaneous injections of' ether i and 
beef-ten. euemata containing brandy will also be useful. 

E. IN.JURII~ OF THE PELVIC Jorn·rs, LIGAMENTS, A:ND Onrnn ST1rnc· 
TURE8.-The softening of the joints in gestation and parturition has been 
discussed (p. 129). Occasionally, under the simple excentric pressure ex
erted by the frotus upon the pelvic girdle, inflammation of the joints is 
cau::::ed. This is more frequently noticed in the pubic symphysis. This may 
proceed to abscess. But more formidable injuries result from the use of in
struments, especially of the forceps. It would not be altogether justifiable 
to affirm that such injuries might always be avoided. But certainly, if the 
forceps be only ueed in proper cases and with due skill, observing axis-trac
tion, they will he extremely rare. 

Contracted pelvis will be a predisposing cause. The symphysis pubis 
bears the chief brunt of violence during instrumental labor, vicious traction 
telling most upon the anterior wall of the nelvis. 

The subjec.t has been well studied by Ahlfeld ("Die Verletzungen der Beck
engelenke wilhrend der Geburt und im \Vochenbette.'' "Schmidt's Jahrb." 
1876 ). 

Injury to the pelvis is not limited to the joints. Instruments may so con· 
tuse the last lumbar and upper sarral vertebral bodies and the interarticular 
cartilages that necrosis follows. Tbe bones have been bared by the lacera· 
tiun of the covering 80ft structures. But in some cases the cartilages have 
been injured, the peritoneum remaining intact. 

Injuries of the bladder and urelhl'a may be produced under the pressure 
and contusion arising duriug labor, chiefly where there is disproportion; or 
from crushing by instruments, most frequently the forceps. The anterior 
wall of the pelvis bears the chief brunt of the ,·icious force in labor. In 
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u~ing the forceps the edge of one blade is apt to come forwar<l towards the 
:;ymphytiiS, and the ordinary forceps often demands the highest skill in so 
clireC'ting traction as to diffuse the pressure equally on the peh·ic girdle. 

The bladder may burst from over-distention, as in retroversion of the 
gravid womb. This has been adverted to iu the section on this condition . 

. J. Ramsbotham relates the case of a woman, aged 36, in whom, after pro· 
tracterl labor and retention of urine, a hole, the size of a finger, was found 
in the uterus i peritonitis ensued. This may be regarded as a case of simple 
intraperitoneal rupture. 

T. E. Rawson 1 relates a case of a woman who, a month after labor, had 
sudden collapse-a small ulcerated opening was fou ud at the summit of the 
bladder. Iley relates a similar case. The woman died on the eighth day 
after labor attended by distended bladder. 

Rupture during labor is described by Velpeau and by Blundell. 
The bladder may be directly torn during delivery by the forceps, as in a 

case which happened recently in London. Tbe patient died, after sewing 
up the wound . This case, so far as we know, is unparalleled . 

Faye relates a case 2 in which the bladder was rupture<l under the use of 
er{(ot for ohstructed labor from an arm presentation . 

. i\Iuch valuable informalion upon this subject will be found in the excel
lent mondgraph of " 'niter Rivington "On Rupture of the Urinary Bladder/1 

lM. 
The practical leflsons to be dniwu from these catastrophes are obvious. 
Ye~ico-t•tt[Jinal fi.'ifulce nre more commonly Lhe result of' necrosis of the tis

~mes of the septum than of laceration at the time of labor. Io the majority 
of instances it is only after several days that urine is observed to escape by 
an abnormal opening in the bladder or urethra-that is, after the slough of 
killed tif:sue has come away. In the meantime there is likely to be paralysis 
of the blndder, compelliug resort to the catheter. 

For further information upon this subject reference is made to the "Clinical 
History of the Diseases of 'Vomen." The chief obstetric interest lies in 
determ.iuing how to obviate this evil. This depends almost entirely upon 
attention to two points-first1 to watch against protracted labor, which in
volves long pressure upon the soft parts engaged between the ch ild-espe
dally the head-and the pelvic wall; second ly, to use clue care in the use of 
in'ltrument1'1 so as not to bear unduly upon the same parts. 

Rerlo·vagi11al jistuloo are more rare. Their history is similar, but from 
the posterior wall of the vagina being less exposell to cr~1shi11g between the 
child and pn~jecting bone than is the case with the anterior wall, when this 
Je .. ion occurs it is more likely to be the result of direct injury. 

E. IX\'ERSIOX OF THE UTE!lUS. 

Acute and Chronic; Spontaneousorproduced by external forcej How Pro
duced; John Hunter's Theory; Crosse's; Lazzati 's; Three Degrees; 
Course i Treatment. 

lll\•ersion of lhc uterus i ~ an accident of labor which may most useful1y 
be studied in connection with rupture. In the suddenness of its occurrence, 
in its instant Janger, in lhe call for prompt recognition and remedy, in its 
occmdonal complication with rupture or laceration, and in its medico-legal 
rnlntions, it hns many points of connection. 

1 L:rncct, 1.~1:3_.J, 3 _:.;Chmi<lt1i;,Jt\hrb. 1 1,IUjQ, 
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DEFI~lTIO'.\'.-lnversion may be simply defined a:;:, a turning inside-out of 
the womb. (Inversion, rorescia»1enlo, Umsliilpung.) The fund us falls t~uough 
the cervix, coming out at the os externum, so as to form a new cavity, the 
lining of which is the external or peritoneal cont of the uterus. 

Inversion may be complete or pflrtial. Crosse de;-;cribe~ three degt'ees (~ee 
Fig. 161-(1) Depression i (2) introversion; (3) perversion or complete Ill· 
version. 

Inveroion is acute or chronic. The true distinction was defined by Robert 
Barnes.1 Acute inversion ends with the complete involution of the uterus. 
When this process is complete, the case is chronic. The distinction is based 
upon the important ph)'siologieal fact that, whilst involution is going on, the 

Fw. HH. 
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muscular walls still retain active contractility1 the organ is larger, and the 
cervix is comparatively yielding. During this stage the parts are more 
yielding and reduction comparatively easy .. The history of the chronic form 
is traced with care in the "Clinical History of the Uisenses of 'Vomen.0 

Our present con~ern is limited to the recent or acute form of the accident. 
'Ve introduce nn illustration of the chronic form in order to give a correct 
idelt of the relation of the parts (see Fig.1621. 

lnversion, like rupture, may be spontaneous or produced by extern.rd 1•iolence. 
Far:qcE~CY.-The accident is so rare now-a-days that many men of large 

experience ha Ye never seen it. Iu former days it was not uncommon i and 
this may still be said to be the case in countries where obstetric practice is 
largely in the hands of women. Like other of the great cata~trophes of 
midwifery, it has become rare in proportion as the art has improve<l. Thus 
it is all but unexampled in the record:; of the Dublin Lying-in Ho::ipital. 
It is, in fa.ct, such a rare accident that it is impossible to give any statistics 
relative to its frequency which could be said to be trustworthy. Ruyscb 
tells us that it was not uncommon in Ilollaud in his day, when midwives 
were generally employed. Denuce1 collected 330 cases of inversion. 

But although, as a general rule, it may be true that the frequent occurrence 
of inversion is indicative of bad practice, it would be wrong to apply this 
absolutely. Now and then instances occur, and will occur under skilfu l 
hands, and when approved principles of conduct have been sedulously 
observed. 
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'Ve must, therefore, carefully study the modes in which inversion-spon
taneous, or induced by external violence-is brought about. 

The following circumstances have been noticed in the histories of cases of 
~nver~ion as~ociate? with labor: 1. It ha.s occurred almost always, if not 
rnv:ir1ably, 1mmed1ately after the expulsion of the child, and during the 
delivery of the placenta. 2. In a large proportion of cases the accident 
followed pulling upon the cord, or other forcible attempts to deliver the 
placenta. It occurred in one case, which came in the chronic stage into St. 
George's Hospital under Robert Barnes's care, under manual "expression 

FrG. 102 

of the placenta." Other similar cases are reported, and several histories 
state that inversion occurred during strong pressure upon the abdomen. 3. 
In other cases the cord is noted as having been unusua.lly short or twisted 
round the child's body, so that undue traction would be exerted on the 
placenta during the expulsion of the child. 4. In some cases there was 
adhesion of the placenta, and efforts to detach it have been followed by 
inversion. 5. In some cases, where there is no mention of the placenta 
having been meddled with, the delivery was very rapid. 6. In some cases 
the labor was natural but slow, characterized by inertia. 7. It has occurred 
in primiparre as well as in women who have borne many children. 8. 
Delivery in the erect posture has in several cases been attended by inversion. 
8. I t has happened after delivery by forceps and ergot. 10. A frequent 
attendant condition, the placenta being still in utero, has been hemorrhage. 

It will be observed that some of the foregoing conditions, if not all, imply 
inertia or flaccidity of the uterus, and that others give evidence of a vis a 
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tergo pushing the uterin~. fund us down, or of a vis ti fronle pulling it clown. 
Indeed, both these cond1twos mostly concur. . 

lN\TElb[ON DUIUXU PREG~.\NCY.-Dr. 'Voodson relates n. case which 
occurred at four months1 and Dr. John A. Brady2 one which followed 
abortion at five months. Both recovered after reposition . 

Inversion has in a considerable number of cases occurred in the non
pregnant state, so far a.s w~ can learn, from. the d;agg.ing or exp~l~ion of_ a 
tumor. The history of tlus class of cases 1s studied rn the "Clrntcnl II1::i
tory of Diseases of\Vomeu." There is a good SJ.>eci~1en (llunterian) in the 
College of Surgeons. The case formed the basis of John Ilunter1s theory 
of the production of inversion. 

Causes or conditions under which inversion has been observed. The fact 
of invel'sion has not seldom escaped detection at the time of its occurrence. 
It undoubtedly takes place in the great majority of' instances during the 
placental stage. But, not having been observed at the time, some have sup
posed that the uterus might undergo spontaneous inversion hours or days 
after labor. AnC, Baudelocque, and Dubois cite cases. This hypothesis 
rests upon the negative fact that no inversion was observed at the time of 
labor, and then upon the positive fact that an inverted uterus was found at 
some subsequent date. This kind of evidence is hardly satisfactory. It is 
probable that in some cases there was partial inversion at first, and that 
inversion was completed gradually subsequently. 

The es~ential conditions for the production of inversion are considerable 
enlargement of the cavity an<l relaxation of the whole or part of the walls 
of the uterus. \Vhen the uterus has contracted, its walls are so thick, and 
its cavity is so reduced, that, the anterior wall being flattened close in con
tact with the posterior, inversion cannot take place. The extreme flaccidity 
of the uterus lrns been distinctly described by many observers. Thus, 
Smellie relates a case told him by Lucas of a woman whose uterus, after 
inversion, was immediately reinverted. It was "like a piece of tripe." 
The uterus has even been inverted. after post-mortem delivery. In "Guy's 
Ho~pital Reports," 186-1, Alfred Taylor relates a case communicated by ::\Ir. 
Bedford, of Sydney. A woman, aged thirty-seven, died in labor with her 
seventh <"hil<l. Ohe had had violent pains, but it was clearly ascertained 
that the head, although low down, had not been extracted. Inspection of 
the exhumed body was made a week after death. The abdomen was much 
distended by decompo:sition. A male child was found between the woman's 
thighs. :rhe uterus was inverted, and, with the placenta attached to it, _was 
also outside the vulva. There was also a rupture of the uterus a little 
above the cervix, transverse, and about six in ches long. The conclusion 
arrived at was that the rupture occurred during life, and was the cause of 
death, and that the expuls ion of the child and inversion of the uterus were 
caused by the pressure of gases in the abdomen. The uterus was flaccid. 

Hemorrhage is a disposing cause. 'Vhoever has had his band in the 
cavity of a uterus powerless through loss of blood, who has felt its flaccid 
walls yielding to ~very pressure" like tripe" or wet brown paper, will un· 

~::s:a~f~e~0~el~a~~:~i~~or~~e~:i!~r ~k~~~ga ;i~e;eu~\'~~I~~ ~~d=~~ei,:in:~~d~ta~~ 
adherent placenta by the fingers. Lazzati distinctly says that the uterus is 
inert at the tim~ of iuversion. Whilst in this state dragging upon the 
placenta may easily pull down the fond us and turn the uterus inside out; 

~~ b;e~~1uer~~f>~rsi~~e l~~~~~so}r~~e ':i~~~~in3;1 b1;1~!~ie~~~~lt~~,~~~;~ ri:fl~~~v~; 
1 Amer. Journ. of Med. Science, 1866. s New York .!Ued. Times., 1856. 
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in the _act of voruiling, may drive the fundus down, and even through the 
os uteri. 

,\',.e may, then, hnve spontaneous and artificial inversion during an entirely 
pall~irc stale qf the uterus. · 

It is certain, howeYer, that the uterus may be inverted by a ... ponfoneous 
aclit:e .~tlf-inrmsion. The proces:s was .describ~d by .John Hunter. A poly
pus had gro\ln from the fundus uterL A ligature had been applied uear 
the attachment. The tumor had sloughed off just before the patieut died. 
Hunter de~cribed the case under the title of' "lntussusception/' to "hich he 
likened inversion. "The uterus/' he says, 11 is liable to iuvcr~ion from two 
causes: oue is immediately after labor, when it is so large a!I to admit of its 
contaiuiug itself, and which is commonly from an imprudent mode of dis
engnging and bringing away the placenta, when that substance hns been 
attached to the fundus of the uterus. The second is somewhat similar
namely, the expulsion of an adventitious body-although of another kind, 
and at a very different period in the state of this viscus. It begins to take 
pince ,,·hen this vii:-cus is small, but becoming gradually large enOngh to 
admit of un inversion; so that, in the first case, the uterus is 6r~t large, ::-:o 
as lo admit of an inversion, and by its contrartion to its natural ~tnte, as it 
were, fixes it. This is done immediately, because its cause is immediate, for 
this enlarged state of the uterus is of short duration; but the second is 
gradual, becauEe it is to produce itself by the \'ery action of the uterus in 
expellinv an unnalurnl body (such as a polypus). The polypu:;, tts it grow~, 
will grndually fill the cavity of the uteru::;, and the uteru!i will be cou~tantly 
endeavoring to remo\'e it. The action of the uteru:; will be do\\ ll\\ard~, and 
as the body of the utuus acts on its substance it will be gradually squeezed 
do"u townrds the tR tincre, and the funclus \\ill, of cour:-;e, be drU\\D gradu
ally into its own tavity, and a:-; the poly pus b squeezed d<l\\ n ~o will the 
fundus follow. 'Vhen the whole length of the polypus has got into the 
vagina, if it has no length of ueck, then will the fuudus uteri he as low down 
as the os tincre, the upper ha.lf of the uteru~ just filling the lower half; but 
I conceive it does not stop here. I conceive the contained or inverted part 
becomes an adventitious or extraneous body tu the containing, and it con
tinues ils action to !!<'t rid of the inverted part, similar to nu intro:;usception 
of nn inter:;tine." his remarkable that in the subject of this case an iutro
susception of the small intestine coexisted . 

"'e have quoted this dt::criptiou at length becnuse it contains the germ of 
mo:-;t subsequeut theoretical explanations. A similar theory was :-et forth 
by C'ro~~e. who aJ:-;o points out that one of Lhe nw=-t con~tant condilions is 
attachment of the placenta to the fundus uteri. Denman al:-o ~a)'s that, if 
a dispo=-ition to an inversion be first given by the force in pulling lhe f'uni~, 
it may be complete<l by the action of the uterus. Tyler-8mith ~eized the 
same idea, and expr€::-,.ed it in hi=- u:-;ual lucid manner. 

An important factor ha~ been in::;isted upon by Rokitansk_y. lll\·ersion 
begins at the pln<'ental site. This part, i::aJS the great pathologi!.'t, is liable 
to paralpis, and, being thicker than the other parts of the uterine wall, 
forms a projection into the cavity. That is the first step i the fir~t postulate 
of Ilucter. Then, if the placenta adhere, and be dragged upon by the cord 
from below, or if the abdominal walls act ns in a bearing-down effort, .the 
part already disposed to fa.II inwards is forced further down into the cavity. 
The external cup-like depression-Cro~se's first stage (st>e Fig. 161 1 1)
formecl by paralysis of' the placental site, may be felt by examination through 
the abdominal \\alls, and especiall_y is this the case if traction be made upon 
the cord, the placentu adhering. When things have gone thus far, the whole 
body of the uterus being at the time inert, a little further prn:sure or drag-
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ging bring:- the fuudu:; down upon the cer\.'ix-Cro:-5e's secon<l degree, or 
i11frot•ersion (see Fig. 161, 2 ). If this part be contracted, it may pro\•ent the 
fuodu~ from slipping through; or, the pre:osurc continuing, the cervix may 
yield and allow the fuudus to slip through, a:-< it doe:-; in the ordinary labor, 
or in the conver~e ca~e of artificial reposition; or the advancing fund us may 
find the lower :-;egmeot and cer\'ix flaccid, and offering no oppu:--ition. Jn. 
deed, the cervix is very liable to temporary paralysi~ after labor, and 
e:-.pecially is this the case when it is lacerated. Accordingly, it has been 
ob:;erved that some cases ha\Te occurred gradually, othero suddenly. 

It may be supposed that the uterine ligaments would offer sufficient resi:-;t
ance to obviate spontaneous inversion; and the inference from this assump
tion would be that inver:-;ion mu:'it be the con:-sequence of direct violence. 
But in reality this resistance is easily overcome. During gestation the liga
ments become elongated, :so a~ to be easily drawn into the hollow or cup 
formed by the inverting body of the uterus. The moorings of the fundus 
are too slack to keep thb part up; but, on the other hand, the connections 
of the cervix, to its ligaments, to the bladder and vagina, hinder the inver
sion of this part for a time. And Ca,:per ~ays laceration of the ligament:; 
may attend spontaneou); inversion of the uteru:-:. Hence one explanation of 
the greater frequency of the first two stage~ of inversion. 

\Ve may, then, upon the:-;e data, summarize the conditions for inversion. 
\Ve find, 1. That inveri::ion may be spontaneou:-:ly produced by the driving 
force of the abdominal muscle:-:, aided, perbap~, by the dragging force of the 
placenta, pu~hing or pulling the paralyzed and bulging fundal placental ~ite 
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through the relax~d cervix, or artificially produced by prnshiug upon the 
fuudu,, or by pullmg upon the fuudus by traction upon the adherent pla
cent~ .. In these two form~, paralysis of the entire organ is the essential 
cond1t1on. 2. 'Ve have not absolute inertia, but paralysis of the fundal seat 
of the placenta. With depression, this part, as Hunter and Tyler-Smith 
exp~arned, is caught m the lower zone of the uterus, and, exciting it, as a 
foreign body or polypus, to act, the introcedent part i~ driven down through 
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the ceniix. In a similar manner, the first stage of depres5ion or introce~:siou 
is effected artificially by traction upon the cor<l, or by pushing as in "ex· 
pre~::;ion," when the introcedent part is caught by the lower segwent of the 
uterus and expelled. Duncan and Taylor, of New York, point out that, in 
some imstaace:s, inversion begins at the cerdx, which is rolled out or evertecl 
by the ~uperincumbent pre:ssure of the body of the uterus. 

The Symptoms and Diagllosis of Recent Inver;sion.-The symptoms are 
chiefly those of shock, indicating sudden severe injury. They vary with the 
degree an<l progrei;s of the inversion. Thus, the first degree or simple de· 
Jm'.~.1ion (see Fig. 161, 1) may be unattended by pain, and be indicated 
solely by hemorrhage and a correspondiag depression of the vital powers. 
The hemorrhage comes from the relaxed projecting; placental site. As the 
de::.-cent proceeds and becomes introversion (see Fig. 161, 2), urgent symp· 
toms arise, according to the degree of compression exercised by the unin· 
verted portion upon the inverted portion. A sense of f'ulness, weight, as of 
something lo be expelled, is felt. The woman has thought another child 
was passing, or that the placenta was corning. Expulsive eOOrts, uterine 
ancl abdominal, sometimes very violent, follow. Ilemorrhage is not constant. 
It seems that, when the inverted portion is firmly compressed, the hemor
rhage is arrested, and that bleeding is a mark of inertia. "'hen there is 
inertia, hemorrhage is often profuse and continuous. \Vhen the inversion is 
complete, pain and collapse are aggravated. Clammy sweats1 cold extremi· 
ties, vomiting, alarming distress, restlessness, extinction of pulse follow. 

During the expulsion the woman has often exclaimed that" her body bas 
come out,'' or that the attendant ''is tearing away her inside;" and this e\•en 
when no one may have been touching her. Perhaps convulsions set in, bu! 
general! y consciousness is retained. 

'Vheu examination is made, the appearance of' au unusual mags is oh· 
served ont!:iide the vulva. This may be as big as a child's head, or bigger. 
In )liddlesex Hospital Museum is a specimen as large as the adult head 
hanging from the vulva. There was also rupture, both sai<l to be produced 

~%u~d:31~~~,~~~~it~~·1r~,11!fa~k01~J~1b1~~~f~g,'~~:b~bf;npda\?Jy1~b!~l~~e~e~i'b~~d: 
clots. The cord, if the placenta had not previously come away, nae.I if the 
cord had not been torn off, will be hanging from the mass, aud, being traced 
up to its root in the placenta, may giYe the impres~ion that it is placenta 
and nothing more. Under the influence of this impression, the firot impulse 
may be to seize the mass and try to remove it; aud the profuse attendant 
fioocling ruay add urgency to thi:; impulse. But deliberate examination will 
show that tl;e hand cunnot be pa.s:;ecl up beyond the presenting mass or pre· 
sume<l placenta into a cavity like the vagina or uterus; the hand is arrested 
all round the roi>t of the mass by a groHe low down in the p<!J,'i:>, or even 

~~~:!.~eittl,~~1;~~~~ b~~~~~~l~eb~:~Jh!iJkusbt:, ~~1~r~~:g0{1~~ufl~~~i~s '~~1\ ~~f~r~ 
it quite back to the spine, and e,·eu into the pelvic cavity. The uterus, 
then, is not where it ought to be, and there is a body of corresponding bulk 
and sbn.pe wher~ no such body is usually fouuJ. The inference is strong, if 
not couclu~ive, that this body in a strange place is the inver~ed uterus .. 

The diugnosis may be made clear or absolute (1) by passing a finger 111to 
the rectum, and then passing the fingers of the other hand above the pubes 
back towards the sacral promontory; if the two hands are thus brought to 
rueet, the absenc:e of the uterus from its proper pince is established. ( 2) There 
is nuother test. The fingers, dipping into the pelvis, fin~ their way into the 
hollow formed by the inverted uterus, and the round lign.mcnts may .even 
be made out running into this hollow. Upward pressure of the proc1dent 

JI 
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mass will bring these signs into greater relief. (3) Or there i~ still another 
te:-;t. The finger in the rectum reaching abo,·e the procident ma ... .-i, a soun<l 
or catheter i:s pa~:;ed into the bladder, au<l the conc~wity turned backwards; 
the poiut reaches over the procident mass, aud is felt by the finger in the 
rectum. 

If the placmta ... till J'emains attached, the mn~s will be corre~pondingly 
larger. lt ought to be known whether the placenta have come nwny or not. 
The cord will afford a ready clew if it have not been torn ofi: fo all ca~es 
of difficulty the doubtful body should be inspected by the eye if po:-!:'ible, as 
well as by the touch. The ramifications of the umbilical vessel~ o\·er the 
surface of the mas!i and the torn membranes will reveal the placenta. A 
placenta in this position is presumably deiachecl, and removable without 
further force. If it be found that it cannot be so removed, the renson of the 
re!'listance must he cartfully sought. The membrnnes should be drawn for
wards so as to bare the edge of the placenta; it will thf'n be folt, and seen 
to be attached to a sphhical body, which is almost certainly the uterus 
inverted. Not quite certainly, because cases are known where the placenta. 
has grown to the child'd head, or to a. polypoicl tulllor projecting from the 
uterine cavity. This second case is one of real difficulty-tile more so since 
the polypus may hnve caused inversion of the uteru,.;. There will then be 
three masses in very unusual connections: placenta, tumor, inverted uterus. 

Whilst we are making all this out, the patient may be dying of shock and 
hemorrhage. DLill, however urgent the need of help, thl're is more danger 
in precipitate, uurea~oned effiirts than in the procrnsLination ueccs:::ary to 
take an accurate survey of the situation, and to delibernte on the proper 
\Jourse of action. By takiog time we shall probably do what is right. 

The recently inverted uterus has a remarkable property which distinguishes 
it from every other tumor. Cuutractility is a properly that uo polypus pos
sesses. If the tumor, then, hardens and relaxes alternately, we know it is 
the uteru~. 

The recently inverted uterus is also usually very much larger than a 
polypus. And the p(1lypus traced up to its root or origin will lead ton. 
ciwity-the cavity of the uterus. 

The case of incomplete inversion-that is, in the stages of d('pres~ion or 
introsusception-may be very difficult to diagnose from polypus. There 
may in both ca!Ses be a tumor above or engagi11g iu the cen•ix. The finger 
or sound \\'ill pass into the uterine ca\'ity arul11HI the hase or neck of the 
tumor. 'J'he diagnn~is will depend upon.being uble tn feel Lhe inverted cup 
of the fund us through the abdominal wall, whibt a finger of the other hand 
is in the uteru~. ln the case of polypus, no such cup i~ ft.>lt, but the body 
and fund us of the ulerus are felt in their U!<.ual relatio11s and convex ~bape. 
Bimanual palpatioo and the sound determine these points. 

Shott/cl the JJ~acenffl hr1Ve come away, the rase, allhough so for simplified, is 
still not free from danger of mi::take. There is a large, roun<lt:d, fle:ohy 
mass, bleeding, hangin~ betwee11 the thighs. It may be mistnken for pla
centa, for some part of a child, normal or abnormal, for a pnlypus nr other 
tumor, or e\·e11 for a mass of coaguh1ted blood. If you h:we been following 
the uter~s down during the extrusion of the plncenta, or afternar<ls to insure 
contract1on, and suddenly feel the uterus retreat into the pelvis, a firm mass 
appearing simultaneously in the vagina or externally, you have, with Lhe 
~ymptoms of shock, strong presumptive evideucP thn.t the uterus has become 
rnverte~I. ":ou may make this sure by pushing- the tumor back a little up 
the vagrna with one haarl while you press in the flaccid abd11minal wall, with 
your other hand, hehind the symphysis. The cun-shape<l depress ion formed 
by the introcedent fundus uter i may thus be felt . 
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('our:~e, Terminutions, Pro!Jnosis.-1. The patient almost immediatelv or 
sor1n uf~er the accideat,, dies from pure shock. The shock attending siffiple 
dcprc~oium hns prO\·ed fatal. 

2. )lore frequently death occurs rapidly from shock and hemorrhage com- • 
bined-that is, within tweh·e hours. 3. The inverted uterus may be strangled 
by its own cervix or by the vulva. This induces continuous or secondary 
shock, and in some case::i, if the patient survives long enough, and it need 
not be long, gangrene ensues. The uterus has sloughed ott: Haxtorph, De
hoirier, Radford, E. Clemensen gh•e examples. R. .Milne :Murray 1 relates a 
cn~e in which the uterus was found inverted twenty.four hours after spon
taneous expu lsion of placenta. It was replaced without difficulty, but wa 
again found inverted on the following day. Ou the thirteenth day the ute
rns sloughed off' without hemorrhage. The patient recovered. In other 
cu~es the stnrngulatit>n has ended fatally before there was time for s loughing 
(V{jlpcau). D t!ath has ensued from strangulation of iutestine in the uterus. 
Gerard de Beauvais relates a case.2 

• 

-1-. In 80me cases, antl these not rare, the shock and hemorrhage are not 
very severe, or, nt all e,·euts, the woman survives the immediate etfects, ral
lic;i, aud is thought tv be i;;ate. Tolerance, more or less complete, may ensue. 
But g~nemlly metrorrhagia continues, interrupted perhapis at intervals1 but 
always liable to recur at the menstrual epochs. The losses thus induced 
ruay prove fatal at no distant date. 

Ln the recent state, retention of urine, owing to the distortion and com pres· 
sion of the neck of the hlaclder and urethra, is not uncommon. This has 
been relieved when the uterus was restored. But congestion of the mucous 
memhrane of the bladder, cystitis, even retNgrade kidney trouble1 may en'
sue, a~ in retroversion of the gravid uterns. 

5. 'Vhen Ll1 e case is not fh.tal, and the uterus is not reduced, it merges 
into the chronb form. For the history of this form we mu~t refer to the full 
de::-cription given in the 11 Clinical History of the DiseaJSes of 'Vomen.' 1 

H. M~ igs and others affirm that spontaneous repo~ition has occurred. This 
is denied by Crosse. A cuse, how~ver, related by Hpiegelberg 3 seems clear. 
Dl•nhn111 relates~ a case in which spontaneous reduction completed reduction 
that could only be pltrti:dly effected by the taxis. 8ome cusE:s related are 
open LO doubt. A poly pus may have chopped and h;l\·e been mistaken for 
the uteru.:i. But there :seems uo reason to question that inversion in the first 
and second degrees nmy be reduced spontaneously. 'Ve have only to sup
po~e that the lower Sl'gment of the uterus, contracting below the equator of 
the introreclent globular mass, may cause this mass to spring back into its 
place. 're have, indeed 1 observed this oursehyes in the first degree of 
depre~~ion. 

Trealment.-"rhen we find inversion the indication is clear to reduce it1 

and tlrnt as soon us po~sible. If we can catch the happy moment whil~t the 
uterus is stil l ffllccid, reduction is compa.ratively easy. Indeed, Lazzat1 and 
mo1't authors state thn.t as complete iaertia is neces...;ary to the production of 
inversion, su it is also necessary for reposition. The time at disposal i~ short. 
The presence of the uterus, grasped in its own neck, excites contraction, the 
part gets strangled, aud it becomes more and more diffi~ult to return it. It 
WR!3 at one time coasicl red a. hopeless task to persevere ID attempts at reduc
tion unle8S it wns accompli~hed within an hour. 

The first question to determiue is the fitness of the patient to endure the 

1 Edinb " ed. J 1•11rn., 1 8~3. 2 Arch. <le \'Ac,ld. de .\lld.1 1841. 
s .t\rd1 f. Ovnilkol .. ~it't vol. v. 
1 lluhl. Quu.rtcrly ,J.,urn.of Med.Science, 1800. 
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operation. If prostration be marked, lose no time before injecting a drachm 
of ether under the skiu. The catheter should be passed as a rule. 

The posture of the patient is the left lateral, inclining to the proue. The 
pelvis is drawn near to the edge of the bed, the knees well flexed upon the 

• abdomen. An~csthesia by ether may be desirable, but not at the sacrifice 
of time. 

The second question that arises is as to detaching the placenta first or not. 
To detach the placenta is to lose a little time, to risk flooding and irritating 
the uterus to contract; if we leM·e it, there is the greater bulk to pass through 
the cervical ring. If' we have the good fortune to recognize the accident at 
the moment, we may be able to take advantage of the flaccidity of Lhe cerv ix 
and return uterus and placenta at once. llut if this favorable moment is 
lost, it will be better to detach the placenta first. This is done by finding 
the margin, insinuating one or two fingers between it and the uterine g lobe, 
supporting the uterus by the other hand, and peeling off the placenL<• by 
sweeping the fingers along. 'Vhen the plncenla is wholly detached, proceed 
to reduce the uterus. The mode of manipulation must vary nccordiug to 
circumstances. Hthe uterus is large, flabby, and the cervix dilated, it may 
be quickly replaced by depre;sing the fondus with the fingero gathered into 
a cone, and carrying the hand onwards through the os. Lazzati says it is 
better to apply the closed fist to the fund us; this acts better, and avoids the 
risk-by no means a slight one-of perforating the soft structure of tbe 
uterus. In executing this manceuvre two things must on no account be 
omitted; one is, to support the uterus by the other hand pressing firmly 
down upon it from above the symphysis, lest the vagina be lacerated. The 
vagina is very extensile afLer labor. It sometimes elongates under pushing 
so readily that we may fail to realize whether it i~ stretching or rending. 
The other thing to observe is the course of the pelvic axes and the form of 
the pelvic brim. This knowledge w~ll guide the direction of pressure. 
Pressure at first should be made a little backwards towards the hollow of 
the sacrum; then the direction must be towards the brim, and at the same 
time to one side, so as to avoid the sacral promontory. As in attempts to reduce 
a retroverted gravid uterus, failure has often ensued from not understanding 
this. It was, we believe, first insisted upon by Dr. Skinner, of Liverpool. 
Bv attention to this rule we have reduced a uterus in fifteen minutes which 
hftd been inverted for ten <lays, defying repeated efforts by other surgeons. 
The side to select is the left; the patient lying on her left side, the uterus thus 
more easily slips past the promontory. 'Vhen reduction has been accom
plished, the hllnd, following the receding fundus, will occupy the cavity of 
the uterus, and the organ will be grasped between the hand inside and the 
hand supporting outside. Care should be taken to avert what has happened, 
namely, reinversion . To secure this, pass up along the palm of the-hand a 
uterine tube connected with an injecting syringe; throw up a pint of hot 
water ( llO ::i F.), and if the uterus is felt to contract, the hand is withdrawn; 
if contraction do not follow, throw up a styptic solution, such as perchloride 
of iron. The effects of this are: constriction of the mouths of the vessels, 
arrest of hemorrhage, excitation of uterine contraction, corrugation of the 
tissues, and narrowing of the cervix uteri. 'Vheu this state is induced we 
may look with confidence for safety. Dr. Spearing published a case in 
which reinversion occurred immediately after reduction. The woman died 
in fifteen minutes after reduction. 

If uterine action be present, especially if the cervix is constringing the 
inverted part, contracting spasmodica11y, the difficulty is greater, and it is 
no longer judicious to commence by pushing in the fundus. McClintock 
showed that doing this is to double the inflexion of the uterine walls, and 
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thu~ to double the mass that has to pm:s through the os. Ile ndvii5ed to 
regard the inver~ion as a hernia, and lo repl1tce that part first 1ddch came 
down ta.~t. The tumor must be grasped in its circumference near the cou
~tricting os; firmly compre;;:sin~ it towards the centre, and at the same time 
pm•hing it upwar<h~, forwards, and lo one side. The pre::sure must be steadily 
kept up, as the resistance of the os is overcome by sustained pres:-;ure. After 
a time the os is f€-lt to relax, the part nearest is pushed through, and then, 
genernlly suddenly, the body and fundus spring into position.1 This pro
ceedinf! is beot carried out under ether. 

Dr. Noeggerath insists upon the advantage of indenting the fundus first 
at one or other of the angles where the tubes enter. This oblique indenta
tion, he says, is far more effective than indenting in the middle of the fund us. 
There seems to be a sound physiological as well as clinical argument in favor 
of this proposition. 

If' the opportunity of reducing within a few hours be lost, the difficulty 
increases through advancing involution of the uterus, and especially con
traction of the cervix. But still reduction is simply a question of time and 
skill. The principle of steadily sustained elastic pressure, advocated and 
practised by Tyler Rrnitb, has given excellent results. For information 
upon this point we must refer to the "Clinical History of the Diseases of 
Women." 

Reduction, however, does not always insure recovery. Many patients 
have died soon after rein version. In some instances, perhaps, further injury 
has been inflicted during the operation. But it must not be forgotten that 
laceration of the vagina or uterus may have been spontaneously produced 
at the same time as the inversion. 

In some critical cases, in which the uterus is partly torn from its connec
tions, the question may arise whether it be not better to complete the removal 
of the organ by the knife or scissors, having first transfixed the root by 
needles and secured the opening by sutures. The proceeding seems desperate, 
but circumstances may justify it. 

The after treatment will consist in absolute rest, opiate suppositories, or 
chloral enemata, containing one drachm of chloral, ice, and appropriate 
means to arrest vomiting. 

In subsequent labors increased disposition to inversion may be nnticipatecl. 
There are several cases in which inversion has happened in successive labors. 

Rttrol'ersion and retrojle.rion with prolapsuJJ, and antei·erdion and rrntefl.e.i:ion 
may follow labor. These accidents have been referred to under" Ilemor
rha<re" 

s:binrolution has been referred to in the" History of Puerpery." The 
chronic state pas~es under the •· Diseases of 'Vomeu." 

The 11en:ou., di~orders have been described in connection with the neuroses 
of g"C::!lation, lnhor, and puerpery. 

Disorders of the circulation and lungs are described as part of the "History 
of Puerpen•." 

RLTE~Tlox or TllE PLACEXTA has been studied in connection with the 
11 Diseases of the Ovum" and "Abortion." It has alllo been referred to in 
connection with post·partum hemorrhag-e. It is still cl~irnhle to g-ive n brief 
account of other relations of thi~ cornplicn:.tion. It has been elaborately de
scribed by llegar,:1 lfiiter,3 Fromont,1 and others. 

1 .J 0. \\'il!<On 1 Olll"!:!;OW :\fcil. Journal, 
1 Oil' Pntlwln!?il• und 'l'hrmpieder Placcnto.retrntion 1 IHQ:? 

.1 Oic 'lutt1•rlrnd1rnn·-~tc," lfonnts~chr. f. Geburtskundt> 1 Js.-.;. 
1 )11'.-mi•ire ~ur I:\ r..!tcnlion du ph1centn 1 1857. 
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It may be stated briefly that retention is due (1) lo defective or irregular 
action of the uterus, or (2) to morbid adhesion. The firisl order of causes 
has been sufficiently considered in the section on the mauagemei1t of' the 
placental stage of la.bar, and the secon<l in the section on "Recondary Hemor
rhage." 

Stadtfelt.1 states as a cause that the placenta may be too loose in texture, 
so that the lobes nre easily separated from one another, and one or more may 
be left behind. This applies especially to the small accessory lobes. He 
says, ou·t of seventy autopsies he witnessed of women dying in puerpery, 
large remains of placenta were found in seven. David Da\'iS and Hams
botham believed that a frequent cause was inflammatory exudation between 
placenta aud uterus. 'Vigand said it was due to scrofulous or arthritic 
condition of the body. 

Another cause is the forcible extraction of the plac<'nta. Even when 
there is no morbid adhesion 1 such disorder in the action of the uterus is 
induced that the plnceuta may be torn, and pieces remain behind . 

The placenta may be retained entire or in part. IL may be expelled or 
removed several months after labor, no other consequences resulting beyond 
hemorrhages and arrtstecl involution. 

Casenux points out that in such cases the freshness of the placenta is 
accounted for by the integrity of its vascular connections with the uterus. 
Hemorrhnge is the most constant attendant. But where the relation with 
the uterus is entirely or in great part lost, the placenta is liable to undergo 
putrefacti\'e change. This may or may not be attended hy septicremic fever 
or in8amrnation. In the ca!Se of putrefaction, physometra, or tympanites 1lleri 
is likely to result. The cervix. uteri being exclurled, either b.Y a mass of 
blood or the placental mass lodging over the os internum, gaseous accumu
lation takes place, distending the uterine c:wity to the extent of notable 
enlargement. It thus rises considerably above the syrnphysis pubis. Corn· 
monly great pain and tenderneEs on pressure are felt; some irritntive fo\•er, 
with rise of tempernture and pulse, with a sallow aspect, indicate toxremin. 

One conseciuence of' retention of a bit of placenta is that it may form the 
nucleus upon which layers of blood may aggregate, forming the placental and 
fibrilw11.~ polypus. 

Treafl>uml.-Two cond itions attend all the forms of the retcnticm-namely, 
hemorrhage and cxcessi,•e bulk of the uterus. Now, as agcneral rule, hardly 
admitting of exception, whene\·er these conditions exist, the cervix should 
be dilated, nnrl the cavity of the uterus explored, under antesthesia if neces-

~~i~{; c:;~c:1i~0~~ctcl:~r~1~~~~c;si~a~ot.l~e:1"~~1~ 1~i~~~r~;)i~11~ of~~1;~~~r~~' 1i7,~g~~~°' 
should be u!<.ecl for some clays. Quinine, ergot, and digitalis will also be u~efu l. 

Nonnt: described fongoxites infratllfrine.r; as placental remains. Small 
polypoicl excrescences keep up hyperplasia and hemorrhages. 'Ve have 
seen many example~. Some were malignant, and could not be traced back 
to·lahor. Here. again, the treatment indiC'ated is to dilate the cervix to get 
good access to the C'a.\'ity of the uterus, and to deal with the excrescences by 
scraping or. application of iodine or nitric acid. If of placentlll origin a cure 
may be ant1c1pat('d. Scraping must be practi~ed with gentleness and caution, 
lest the instrument penetrate the substance of the uterus. 

In like mnnner, shreds of membrane may be retaiiled. Like the placenta, 
the membranes may contract morbid adhesions. Similar consequences attend, 
and similar treatment is indicated. 

1 Dublin Qunrt. Journ. of )[ed., 1~63. 
2 Tmit6 prntique de~ Mulndir~ de l'ut('1u~, 1860. 
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0:-i' SUDDEN ANO QUICK DF.A1'D IN G'ESTATJON, LAUOR, AND PUERPERY: 

nos1::;11"'1J30Ll!:i~r, Al:'OPLl!:XT, SUOCK! .Allt JN Vl::lN"-INJUllY OF SP!..EXN, ILEUS, 

AND RE~lANENT U~SIONS AND DISEASES }'ROi\I Ol':STATION AND LABOR. 

DBA'l'JI may hap1?en quickly-:--that is,_ after very brief wamiug of dan~er, 
or even sutlden ly, wit.bout warn mg. This event may occur during gestation, 
labor, or puerpery. 

It is of importance to study this subject apart from the systematic descrip
tion of the diseases and accidents, some of which issue in death more or less 
sudden . \Vhen death occurs suddenly, the first impulse of the friends or 
assistants is not seldom to suspect that the doctor is to blame. No doubt 
this suspicion may sometimes be justified. But far more frequently it will 
be found that the catastrophe was beyond his immediate control. \Ve use 
the qllalitication "immediate," because in some cases the catastrophe might 
luwe been a''erted bad the opportunity been afforded of applying proper 
treatment during the initiative conditions. But in many instances no oppor
tuuity for prophylaxis has been affhrded. Aud in some casts, even where 
the physician has the opportunity of antecedent observation, the course of 
the lethal events may defy his skill. 

Classification of the Causes of Sudden Death. 

The causes may be most usefully ana1yzec1 into-(1) Those which occur 
during gestation; (2) those which occur during labor i and (3) those during 
puerpery. Similar causes may lead to death in each of these three epochs; 
but io each epoch there arf' ca.uses more especially operative. 

1. CAUSES OF SUDDEN DEA'fH DURING GESTA'l'rQN.-lt may seem para
rloxicaJ to state tlrnt death, sudden nr slow, may occur, apart from violence, 
in l\ healthy su~ject. Stil!, if it be graoted that some morbid condition 
must be in existence, it is nevertheless true that it cannot always he detected, 
even after death. Refhence to the chapter on the "Diseases of Gestationn 
will show that the normal conditions ernked are sometimes so exaggerated 
as to overstep the narrow boundary between physiology and pathology. 
'Vithout serious organic change, the functional energies may be so exalted 
that the organs cannot bear tbe unwonted strain. In this sense the heart, 
for example, although substantially sound, may be overpowered-paralyzed . 

Btit in other cases there is decided structural disease, as of the nervous 
centres, lungs, or circulating system, preexistent, or developed during gesta
tion. In such cases the intensified functional strain will naturally tell more 
seven"ly. 

As in the non-pregnant, sudden death is immediately caused by oppression 
of one of the great vital centres, the brain aud medulla oblougata, the lungs, 
nud the hen.rt. The fil'st blow n1ay strike nny one of these centres; but the 
others nre quickly involved, and it is not always easy to discover which was 
the ffrst to suffer. 

We believe that it is more in accordance with clinical observation to begin 
with tlie heart. Indeed, sudden death is most freqLJently associated with 
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changes in the va~cular sp:tem. Under violent emotion fota1 syncope may 
occur, the ordinary physi<ilogical hypertrophy of the organ being th~ only 
condition detected. De Cristoforis relates a cnsc wl1ich occunecl 111 the 
wards of Profesl:ior J~ster!C. 1 A woman took an exces:<h·e meal, ancl under 
the commotion of vomiting died in a few momcnt8. Rhe had the normal 
hypertrophy of the left nntricle; the texture of' the myocardium was intact. 
There was cederna of the lungs and disturbance of the circulation elating 
from the seventh month. Cresarean section was performed post-mortem. 

Io other cases, marked fatty degeneration of the myocardium has been 
observed . Iu two cases, in which death occurred suddenly townrds the encl 
of gestation, Rohert Barnes detected this change. In one, the immediate 
cause was excessive exertion. 

Death has occurred suddenly under severe straining at stool. Thus, 
Robert Barnes assisted at the autopsy of a young prirni~ravida at the 
Clinique d'Accouchements at Paris. She was uear te rm. 8he died as if 
struck by lightning wheu at stool. There was found a hydatid in the wall 
of the aorta just above the valves, which had caui::ed thinn ing of the wall, 
so that when it burot, rapid effusion of blood took place into the peri· 
cardium. 

"Coder the extreme va~cular tension of gestation, blood·extravasatious are 
not uncommon. As we ha,·e seen in the history of abortion, the va::::cular 
tension most commonly finds relief by effusions from mucous membranes, 
and notably from the uterus. But occasionally blood vessels in the lungs or 
brain give way. In the case of lung·apoplexy, recovery may ensue, but 
sometimes rapid death occurs. 'Vhen the extravasation takes place in the 
brain, the issue is generally fatal. The usual symptoms of apoplexy set in: 
coma1 stertor1 and conndsiou; and commonly abortion atteuds, producerl by 
the accumulation of carbonic acid in the blood. In such cases the death is 
much less rapid than when the blow falls first upon the heart. 

Grenser 2 relates the case of a woman who, near term, complained of faint· 
ness and hea~lache, then vomiting. Soon after th is she became soporous, 
the pupils contracted, the pulse qu ick. In a few hours complete unconscious· 
ness set in; the face became eyanotic; contractions, especially of the muscles 
of the neck, appea red; death followed in twe11ty-four hours. T be child was 
extracted by Cresarean section. A thick puru.lent layer was found on the 
d ura mater and arachnoid. There was aho hyperremia of the brain and 
oodema of the lungs. How far the suppurative inflammation of the mem· 
branes of the brain was dependent upon gestation must be a matter of specu
lation. 

'Ve have knmrn rapid, almost sudden. death ensue upon redema of the 
lungs, and more .especinlly when there was ordinary pneumonia or phthi8is. 
In cases of l~?g·~nadeq.uacy, . comparatively slight e\·ents that suddenly dis· 
turb the equtl1bnum of the circulation may prove quickly fatal. This mode 
of death is likely to ha11pen in connection with albumiuliria. 

Thrombo.lfi.~ in pregntlllt women is rare, but several well-oh::erved caEes 
have been. pul~lished. One was related hy Edward ~mith. n f'killed and 
keen phys1olog1~t. A wo?1an, ret. 20, near term in her second gestation, 
after .a hearty dmner, havrng exhibited excellt-nt spirits," ~md<lenly uttered 
a shriek, flung her arms about wildly, and cried, 4

' Oh ! my head ; I cannot 
breathe; I nm going mad! Gi\·e me my breath!" This Continued for five 
minutes, cluring which time her hand was plncC'd upon her chest. She 
became cnlm for a moment, and said to her husband, 11 There, Charles, I am 
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better,'' anrl expired. The face was livid, and the body bent so that the 
knees approached her chin. Autopsy forty hours after death: The blood 
was black nnd fluid universally, except in the pulmonary veins, where the 
whole tube was filled by a cylinder of coagulum, having a central clot of 
blood enclosed by two layers of condensed fibrine, the outer one of which 
was colorless, and the whole so firm that it could be handled with impunity. 
The number of white corpuscles was much above the normal standard. The 
tissue of the heart, more particularly on the right side, was undergoing the 
first stage of fatty degeneration. 

Dr. Philipson relates an analogous case ("Lancet," 1865). A woman, 
ret. 35, in her first pregnancy, had been suffering from a slight bronchitis. 
In the act of answering the street door, she fell to the ground, and was dead 
inn, few minutes. Autopsy: Dark blood fl.owed quickly on incision. The 
right auricle was full of black blood of the consistence of soft jelly. The 
blood in the venre cavre was very dark and fluid. In the right ventricle 
was a fibrinous mass, which extended through the pulmonary artery, and 
its right and left divisions, as far as they could be traced in the lungs. The 
concretion in the ventricle was very firm, spirally laminated, firmly adherent. 
A fatal case of embolism recently occurred in St. George's Hospital. The 
subject, about eight months pregnant, died suddenly. An embolon from a 
varicose vein in the leg had lodged in the pulmonary artery. 

Sudden dealh d11,ring lnbor is more common than during gestation. The 
snme conditions that lead to death during gestation may exist when the 
woman is overtaken by labor; and the enormous strain of labor will then 
act with redoubled force. We need not do more than note the rapid deatbs 
that ensue from Llterine hemorrhage, external and internal, or from rupture 
of the uterus. In these cases the fatal issue, although often rapid, is rarely 
quite sudden. 

A very striking cause of death is shock: a combination of mental, emo
tional, nod diastaltic force, under wbich the heart may be paralyzed . 
During lab0r the contraction of the uterus, the closure of the glottis, the 
fixing of the chest-w::ills, combi11e to throw increased pressure upon the heart 
and brain. Sometimes, as Marshall Hall and Tyler Smith insisted, acute 
pain extorts a cry, the glottis is opened, the strain is taken off~ and rupture 
of the uterus, extravasation in the brain or in the Jung, or paralysis of the 
henrt is thus averted. But, if not saved in this way, the patient is in 
imminent danger, especially if there is an unsound link in the physiological 
chain. Thus, the heart readily fails if it be degraded in texture or work, 
or if the blood be poor. 

Pain alone, perlrnps, may kill. The shock attending pain may suddenly 
paralyze the heart. 

Allied to shock is syncope, which has proved fatal. . 
The mol'e severe injuries, as inversion or rupture of the uterus, may kill 

more or less suddenly. 
The lungs may be damaged under the strain of labor. We have seen 

severe emphysema. ensue, en<liog fatally. . 
Ce"tebral apoplexy has in several instances occurred durrng lahor. Robert 

Baraes related an instance to the Obstetrical Societ.y. The woman, about 
forty years old, was in her seventh labor. Convulsion, stertor, an~l synrope 
set in before the expulsion of the child. The child was expell_ed alive. The 
mother died twenty minutes afterwards. A small clot, quite recent, was 
found in the left tllalamus opticus; and another, Jarger and of a dissecting 
character, in the left crus cerebri. 

If there is preexisting mit!·al disease, sudde11 death is the more probable. 
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Fritsch 1 says this is clue to the paralyzing effect of the suclden flow of a 
strong stre;un of blood into the right ~eart, caused by inC're~sed vasc~lar 
tension. Pauum showed that a sudden Jet of blood propelled mto the right 
heart doe~ pantlyze it. 

Entry of Air Into Urn l'"eins and Hearl:-Ruclclen death may 1:esul~ fr~m 
thi8 accidl'nt. After labor, the uterus berng relaxed, and the patient inclrn· 
ing forwards, under the combined inf:lu~nce of bagging forward of_ the uterus, 
the want of contrnctiou of the ab<h>mmal walls, and atmospheric pre~:sure, 
air may be drawn iuto the uterus, and thence sucked in by the opcu mouths 
of the vein~. Carried to the right ventricle, the circulation and action of the 
heart are so disturbed that rapid death may eui;ue. It is, however, certain 
tbat the eutrv of a moderate volume of air is uot nece~sarily furn!. Another 
way in whicll air gets into the veins is wbeu foul air is generated in the 
uterine cavity ns the product of decomposition. 

'Ve cite a case from Otshausen 2 as a good clinical illustration. A 2-para 
of robust frame, ret. 29, was nt term. The uterus was unustrnlly rlistended. 
No a\burninuria. Labor being lingering, the utenue douche was used, the 
water being at :30° R.; it was forced into the vagina geutly. After eight 
minutes' u::e the woman complained of oppreSl:iion i the tube was withdrawn. 
The woman rose in bed, immediately fell back senseles~, an<l died in a 
minute, at most, under convulsi,·e respiratory movements, and distortions of 
the face. Eight minutes later, bleeding from the median nin was tried, but 
only a fow drop,; flowed. On touching the body, distinct and widel)· spread 
crepitation wa8 felt. Autopsy eight hours after death: A large quantity of 
dark fluid blood e . .,caped from the sinuses of the dura mater. The cerebral 
membranes were very hyper~emic i the lungs somewhat congested. The heart 
was lying transver.:lely; the left ventricle was in firm contraction i the right 
quite soft, sometbing like an intestine with thick walls; the coronary ve~sels 
contained a qmrntity of' air-bubble::i; the left heart contained scarcely any 
blood; the right held a iittle, it was frothy. The distended uterus crepitated 
everywhere u1u.ler the hantl. A number of ve8sels of medium calibre. im
med~ately under the peritoneum, were plainly filled with air. The right 
broad ligament was Stl'Ongly distended with air-bubbles, and this emphysema 
of cellular tissue extended from the broad ligament through the retro
peritonenl space to the iuuer side of the right kidney, and even below the 
liver to the vcna cava ascendens. This ve:"sel wns enormously clistcuded by 
air. The uterus being divided in the median line, a placenta was found at
tached to the nntcrior wall, a small flap being detached from the uterus i 

:,~1i1~t~~:·1 1~::,:u;~LP~·~:l~~~.tacr~~~ ~~vh~n~~-~,~~~e~~ t~1:i:}~;~~{ a j~;~~~:·, ~~~~!:>~,.~~ 
c:u11:;e<l hy forcing air into the placental site . 

. X. I-Ieckft~ rd publishe1l3 a case. A woman, ret. 4'.3, died suddenly in child
birth-her eighteenth labor. Lahm· commenced at 4 P. :'II. i a female friend, 
who 1.1.lone wa8 attending, said that after a fow strong pains a li\·ing child 
was expelled, an<l the woman die<l immediate]y nfterwarcls. Tbere was no 
lwmorrhage, and the placenta ha<l not heen interfered with . The heart and 
bloodves::iel:s were healthy. Both ventricles contained frothy blood. On 
making 5e~tions of the different viscera, air bubbled freely froin the divided 
ve:-;sels; this was very conspicuous in the arteries of the brain. The case 
occurred in wiuter, and there was no decomposition. The greater part of 
the placenta was still attached, but at one spot it wns detached. Air must 
ha \'e entered by the uterine sinuses. 

1 Arch. f. Gynalrnlog-ie. 2 )lonnt,~chr. f. Geburl"k., 18114 
3 )lcd.Tiinf.!i;arulGuz.,18Ui. 
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Dr. )fore )[arlde11 relates 1 a case of death from this cau:<e. 
Henieux relates n case in which furious mania and death followed in 

thirty hour6 after a11 intrauterine injection to correct offensive lochia. The 
air was co~lected a~1d arnalyze_d . . It comi~ted of ox.n!;eD, 7; carbonic acid, 
11; nnd nitrogen, 82. fhat is, it was composed of the same elements as 
atmo~pheric air, but carbonic acid had replaced a part of the oxygen. In 
the 8ame memoir' IIervieux traces the history of' this complicatioi1. 

]foll Davis related~ the following case. In extremely hot weather he was 
called to a cai:o;e of retained placenta, adherent. The subject was a multi para, 
tct. -::10, of full ho hit and congested features. There was no lo:5s of blood; the 
labor, although protracted, ended in birtb of a live child 1 without instrument~. 
Davis had just got his hand into the uterus to commence detachment of pla
renta, when the patient was suddenly seized with convulsions and die<l. No 
autopsy. 

f-:iimil11r cuses are not extremely rare. Can they be explained on the theory 
of ~hock causing syncope, or by the entry of air into the veins? 

Death may occur suddenly from hemorrhage into the peritoneal cavity. 
)fore ~fadden cites a case of rupture of' a varicocele of the left ovarian \1ein 
proving rapidly fatal. Jacobi' showed a preparation to the Berlin Obt"tet
rical Hociety from a woman who had died suddenly after a. normal labor. 
Under the peritoneal cO\·ering of the uterus was an extrnrnsation of' blood 
nenr the two \'ery \"aricose uterine plexuses. 

Tl'imw.~ may C'ause sudden or rapid death . The subjert ha~ been referred 
to in the " lli:-tory of the Diseases of Gestation." In arldition to the 
authorities there cited, Dr. Gordon 5 gi\·es instructive fact~. Ju three cn~es 
tetanus came on during abortion . Ile cites a fourth from Dr. Storer. After 
lnbor at the seventh month, an attempt made to detach adherent placenta 
prn\·oked tetanus, which terminated fatally the next day. 

Budden death in puerpery is far more common than during gestation or 
lubor. Some of the preclisposi11g causes are cont inued from gestation, and 
new ones are i11pcrndded. Thus, the woman who has gone throu~h the perils 
of ge!'tation and labor not wholly unscathed, is more likely to sink under the 
fre::>h trials of puerperr. Of' these, the most frequent, perhaps, is thrornhosis, 
attended or not hy embolism . The history of this affection, so full of interest, 
will be traced in a succeeding chapter. 

Death may occur suddenly at various periods down to three and four weeks 
after labor. In some cn!l;eS the cata~trophe falls with $lartling isulidenne!"s. 
A woman has gone throug-h lnbor and two or three weeks of puerpery in the 
happie!-it manner, when, without a moment's \Hlrning, in the mid!-<l of cheer
ful con\·er~ation, on some slip,-ht effort ~he i~ e.eizecl with sudden sen!'e of 
oppre~:;ion, g-n:-ps for breath, cries for air, foels faint, and fall!l back dcnd. In 
some cases of this kind autopsy has re\·ealed ,no a<lequate explanation . ~u 
such ca~es wt' nr<' driven to the hypothesis of synt·ope. Ju other ca!'eS d1s
srctio11 hns revenled embolism or thrombosis in the pulmonary artery. 

8pieg:l1lherg n•lates a ca~e of sudden death on the third clny from rupture 
of the IC'ft nntricle; there was myoC'arditis. 

Hir ,J. Y. t-'impson relates three cases of ~mdden <lenth in whic·h the spleen 
was found ruptured. In one thesul~ject :sank shortly nf'ler labor at the i-ixth 
or :scnnth month. There was found laceration of' the enlargl!d ~pleen, uud 
blood in the peritoneul cavity. In a second case, a woman, after making 
unusual exertion, a week or t~vo after labor, complnincd of abdomiual pain, 

1871. 2 L'Union :\[(dic·nll', 1~6-l 
4 lhmut~~chr. f. (:(•ln1rt~k., IRf)t). 
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sinking, and died. There was rupture of the spleen. Dr. Cunningham 
delivered a woman by forceps. She died in an hour or two. The spleen 
was found ruptured. 

Shock may not kill at the time of labor, but the blow may be so :0evere 
that the system is left shattered. ~light depressing causes will then act with 
fatal force. The mental agony that wails upon illegitimate maternity i:s 
sometimes enough to extinguish life. Of this we have known several sad 
examples. W'"e have seen a woman die tlu~ day after labor from sheer grief 
and shame. Un<ler the term "Collapsus post partwn," Baart de la Faille lws 
collected 1 thirteen cases of sudden death, four of them quoted from RamsM 
both am. 

l\Iany examples of sudden death from thrombosis an<I embolia are scattered 
through the medical journals, and in various other publication~. 0. Y:rn 
FranquC relates 2 three cases. In one, death occurred suddenly on the fourth 
day after labor, preceded by difficulty of hreathing for three minutes. Fi
brinous vegetations were found on the mitral valves; a complete adhering 
clot iu the right pulmonary artery. In the second case there had been 
hemorrhage <luring labor and artificial detachment of the placenta, syncope, 
amemia: on the ninth day pain occurred in the right leg in the cour:sc of 
the veins; this pain s11bsided, and on the sixteenth day dyspnrea, prrccordial 
pain, and death occurred. There was redema of the lungs and a complete 
thrombus in the pulmonary artery. The veins of the right leg were filled 
with clots. In the third case there had been disease of the veins of the left 
popliteal space during pregnancy. In the third week after labor sudden 
dyspnooa was followed by death in an hour. There was redema of the lungs; 
the right pulmonary artery was filled with a thrombus; and there was throm
bus in the veins of the left popliteal space. Van FranquC concludes that 
acute cedema of the lungs is the cause of sudden death . 

llervieux 3 relates several cases. 'Ve cite one as a useful illustration. A 
2-para, :.et. 40, admitted into the l\Iaternite, had repeated shivering, oodema 
of the legs, and died suddenly. There were metritis, abscess •of the broad 
lig-aments, metastatic abscess of the spleen, hypertrophy of the liver, granular 
infiltration of the kiflneys, pleurisy, cedema of the lungs. Another patient, 
rot. 44, died from meningeal hemorrhage. 

Death may occur suddenly from entry of air into the veins in the puer
pera. 'Ve fiHlnd a large ~uantity of air in the heart nml vena portre of a 
young woman who died after convulsions from albuminuria. 
. IIervieux says that sudden death may ensue upon the first shock or other 
rnfl.uence caused by the entrance of septic poison into the circulation. 'Ve 
helievc w~ have seen cases that might be explained on this hypothesis, 
although 1t may be suspected that the poison acts by cau~iug thrombosis. 

Ileus.-,Ve have known surlclen or rapid death to occur from intestinal 
obstruction. In one case all the symptoms of intestinal ob:slruction arose, 
but after death we failed to trace the seat of obstruction. 'Ve could only 
conjecture that there hail been pressure upon the large intestine by the 
uterus, and a local paralysis. In other cases a constriction has been cau~e<l 
by a baud of inflarnrnatory effu-sion. 'Vhere \·omiting, especially stercorace
ous, .rapid cli.,tention, constipa.tiun. ancl cnllap'ie threaten, the question of 
open mg the abdorncn to search for the seat of ob:struction must be considered . 
. Among;t the accidents tha.t follow upon labor we have lo nnle spontaneous 
injlwmnatwn of vrrrico.~e vein .. s of the leg.CJ. ~[.Ni vert,• in a memoir under this 

. ' 
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title, !'1-ays suppurati\'e phlebitis may become encysted, and so the pus may 
not enter the circulation; on the other hand, free suppuration may lead to 
puruleut infection. These cases are intimately as3ociated with phlegmasia 
dolens and septic:cmia, and only ca11 for commemorative mention in this 
plal'e. 

Another accident, also allied ~o poisoning, is the so·called pulracentiu 
uteri. It has been carefully clescnbed by Boer, 'Wengel, JOrg, Carus, Rom· 
berg, KchOnltin, Von Siebold, Rokitansky, Yirchow, Klob, an<l others. 
Klob\; view3 may be taken 1 us summarizing the opinions of other observers. 
lb dt!scribes it as the "bigbest degree of endometritis. The walls are gen· 
erally imperfectly contracted, thin, often showing reel discoloration on the 
peritoneal aspect. The uterus rises high in the abdomen, and is generally 
turned to oue side. The mucous membrane is brown, dark, shreddy,stinking. 
On section the submucous tissue is often found changed to an ash-colored 
slough. The placental seat is generally the seat of a deep suppuration; the 
thrombi have mostly fallen; the ends of thE:: ,·eius are in sh reddy necroeis; 
bel\reen them and in them is a chocolate-brown sauious fluid, puruleut 
masses, or thick pus. Frequently the necrosis spreads deeply into the proper 
uterine substance, so that the inner surface shows deep excavations, au<l the 
muscultt1· tissue is necrosed. The destruction may extend in places to the 
perit.meum, which may even be perforaled." 

Rokitausky and Yirchow called some cases of this kiu<l "Erysipelas 
maliguum puerperale interuum." They mostly occur in hospitals, and our 
own observation lends us to look upon them as analogous to hospital gan· 
greue. 

Scharlau 2 relates a case in which a perforation of the uteru:s attending 
thio kind of necrosis opened into a perforaliou of the intestine. It resulted 
from a very protracted labor terminated by cephalotryptor. There were 
laceration of the vagina, starting of the sacra-iliac joints, pus au the articu
lating surfaces, denudation of the pubic bone opposite the rent of the 
vaginn. Thus it appears that necrosis of the uterus may be caused by the 
crushiug of violent labor, and the attendant alteration of blood and nervous 
exhaustion . 

Strangulation of rtn mnbilical hernia may follow labor, as in a case recorded 3 

by :\Ir. Bracey. Reco\·ery followed operation. 

Remanent Lesions and Diseases from Gestation and Labor. 

The history ~iven of the physiological and pathological processes of 
Gestation and L:tbor includes much of what, in strict s·equence, would be 
described iu this place. It will be sufficient here to gi,·e a systematic enum
eration of the remaneut lesions and diseases, filling up the gaps aud imper
fect <le::;criptions of preceding chapters, and stating some guiding and con
necting general propositions. 

Amongst general propositions the followi~g may be stated: L. Every tissue 
and every organ has been tested under l11gh pressure-that 1s, both as Lo 
the integrity of their elementary components, as to their perfection of con
struction, und as to their working capacity. 

Few women go through the trial altogether scathless. Traces of the 
clarunge sustained in the struggle will commonly be found iu some organ or 
tissue. These may be classified as follows: 

A. Some of tbe physiological exaggerations of organs and tissues described 
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as arising during ~~·~tation remain. ~ome of' these will b~ intensified by 
htbor and puerpery, and labur au<l puerpery may add new d1::1orders. 

B. Some patholocrical diathe::;es 01· organ ic le:sious, latent until gestation 
supervened, and ev~ked by that proces", persist in evidence. T~1ese also 
may be further intensified by labor an<l puerpery, an<l new lestous and 
di:seases may be e\•oke<l. 

C. Traumatic lesions. 

A. Physiological Exaggerations. 

In the vrtscttlar sy,~lem, we find, anremia; hypertrophy of the heartj goitre, 
exophtha.lmos; venectases, in the form of' piles, or of varicositics on the legs 
and vulva. It. is probable also that venous dilatatiou::i might be found in 
the abdominal and thoracic cavities au<l orgaus if they were ~ystematically 
searched for. 

The liver and 1.-iclneiJS may not recover entirely from the granular change 
started duriag gestn.tion. 

Puraly.~is of the bladder may be transitory, lasting not more than twenty
four hours, or persisting fur days or weeks. 'Ve have known it to last for 
several years. It is mostly the result of the shock, the exhaustion of labor. 
The uervous energy has been used up, and until a fresh store has been 
pro<luced, the bl:Hlller, like the uterus and intestines, is without the due 
supply. It is not uncommon to find that from this cause, for a day or two 
the bladder refuses to act. The obstetrist should always have a catheter in 
his pocket, and not wait too long before using it, for should the bladder not 
empty itself, the accumulation distending the bladder tends still further to 
paralyze it. Sometimes the bladder will act with the bowels. Hut if there 
is still on the second or third day retention, or dribbling1 which means reten
tion (as explained under u Retroversion of the Gravid Uterus 11

), we must 
seek the cause or associated co1JCl it.ions. These may be retroflexion of' the 
large uterus, distention of the uterus by a clot 1 loading of the rectum, fever i 
or the retention may be apparent vnly, the real condition beiug non· 
secretion. 

Grenser describes1 twenty-five cases caused by swelling of' the neck of' the 
bladder. One case lastecl fourteen, another seventeen, days. The loss of 
power is rarely permanent. Rest, and keeping the blitclder relieved by 
catheter, will commonly bring recovery in a fow days. If it persist, exami
nation should be made to ascertain if' the uterus is in clue po:sition. 'Ve 
ha\·e known retroflexion of the enlarged uterus after labor keep up retention 
of urine. To hasten recovf'ry, Faradization is very effective. 

\Vhenever there is any d11ub1, pass the catheter. This, if even superfluous 
as treatment, is of diagnostic value. 

Sometimes allied to paralysis of the bladder is cystitis. Chronic cystitis 
occasionally follows labor, an<l this origin should be considered when study
ing tbe affection. Dr. C. l\lonod has written an excellent monograph (1880) 
on the subject. His conclusions are: that it may arise from pressure of the 
gravid uterus, and from the hyperremia which the bladder shares from 
proximity to the uterus; that there is an acute cystitis belonging to the 
beginning of gestation; thnt there is a form of cystitis beginning after labor, 
properly called post·puerperal. 

In like manner there may be tempory paraly.~is of the bowels. Their func· 
tioo being less urgent than that of the bladcler1 the disorder is not forced 

1 :\lonats~C"br. f. Gcburtsk., 1865. 
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upon our n~tention. The bowels ought to be emptied by an aperient, if 
ref1uired, before labor; and commonly lhe rectum at lenst i8 emptied durinO' 
tlw l'xpul~ion of the <·hild. Then it lie~ quiescent. perhaps for !:it.:veral <l:w; 
unle .... ~ made to act by an aperient or enema. If there is evidence of acCu~ 
mulatinu nf foce~, a. warm ~oap and water enema. should be gi\·en, n~ well 
as au :iperient. Jr the bowel:s fail to act on the second day, an aperient 
should, ai; a rulc, be administered. The action of the bowels pro\·okes the 
uterus and bladder, and thus the three pelvic organs bting unloaded, the 
cnur-.e uf child bed i~ made smoother. During the first action of the bowels 
a cl11t i:'l frcc1uently caH from the uterus. 

\\'l' ha\'C :wen death from ileus after labor as well as after O\":triotomy. 
'l_'hl' ~foma<"h und the dif!e ... live ~pparcdus commonly partake of the general 

~~f~~~lil~1,;;~ :;1~;t~11~ion'~,~~: ~~1~e1~!~~h!1~;i~~g~~ ~:~~t~~~~r~~ i;r~:1u!~1tdn~t:11~~ 
thin ~lops for a week or more. There was reason in this; but the practice 
wns carried b{·ynnd reason. Oldham wa~. I believe, the first to break chnrn 
this routine. Jlerecommernled sub~tantial feeding- the day after labor. 'Ye 
can hardly begin tno soon to supply the sy::-tem with good material for nutri
tion. But still we must he governed by the tolerance of' the stomach and 
the digt:sti\•e capacity. Fur twenty-four hour:;, at least, the stomach will 
hardly bear solid food. It will either be njected or provoke colic. We 
hM·e ~een serious misthief cau8ed by O\•er-early aud over-much feeding. 

"'e must remember that aclive 1:1.bsorption lrns hardly set iu umll:'r forty
eip;ht hourd. There is a stage following labor in which the whole !:i)'~tem is 
at re:-<t. nr crnns rest. The great argument fill" early free feeding i!-i, thn.t if 
good food is not supplied the system ft-eds upon itself-that i~. it i:; :ipt to 
take up noxiou~ mutter, to poison itself'. The argument is well founded. 
Still we may defeat our object by free teediug bef~ffe the system can lurn the 
food to account. 

:N"1-:nvous AFFF.:CTJOX~ ATTi;:Nornc; on For~LO\\TNG UPON PAnTURtT1o:s.
The d<'scription of the Neuroses of Gestation should be referred Lo as an 
iatroduction to the present summary. 

Amongst the neuroses attending upon parturilinn is a group of paralyses. 
In this plare we do not think it necessary to dt>scribe cases of cerebral 
apoplexy. The subject has been incidentally trente<l in the :;ection ou sudden 
death. 

Par11l,1re~of the Speeial Sen,qex.-\\'e have alrearly seen that deafne!:is and 
anmurosi:-< may follow an albuminuria during gestation. Bula case narrated 
hy Toynhee ~eems to show that deafness muy re~ult from the shotk of labor. 
Ile relatt:; the t:a~e of a lady who consulrnd him for complete deuf'ness of 
hnth ears. Rhe hud become more :rn<l more deaf after ead1 succeeding labor. 
Thu~ she had never heanl the voices of her young:er children. 

Par11plt'yi« has fi)llnwed labor-examples are gi\·l:'n in an enrlitr chttpter. 
In mPSt l'a~es gradual reconry takes place. "re have known the nffoct~on 
to be <·onfint-d to one Ir~. In some cases it appears to he due_w !'hock tell mg 
upon the !:ipinal cord. \Ye may suppose that the diastaltic function was ex
ct:~sivt·lv workNl :;o ns to exhaust the nernius centre. In one case, narrated 
hy Hobert Bttrnes,1 pnraplegin fallowed epilepsy during ge~tation. The ges· 
tntion endNI prematurely, so the paralysis could hardly have been du~ to 
pre~sure. 111 some cuses paralysis of one leg )ms been caused by the crushrng 
of the crurnl plexus by the forceps or eveu by the simple pressure of the 
hend iu lnhnr. 

Brown-S6quard de!:icribed paraplegia as arising from retroflexion of the 
uterus. 

1 LumleianLcclures. 
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In some cases ]ameness is not due to paralysis, but to relaxation or stretch· 
ing of the pubic and sacro-iliac joint~. . . . . . 

Ilughlings JJckson 1 reports a case Ill wluch hem1pleg1a of the right sule 
and lo5d of speech followed flooding. There was no valvular disease. 

Dr. Rill describes puerperal paraplegia Yery fully. Ile says it is more 
frequent after parturition, but that it sometimes occura during gestat ion. 

The puerperal state has an unfavorable influence upon the functions of 
the spinal cord: 1st, weakness which pregnant women so often feel in the 
leg:;; 2d, aggmvation of the paralytic ::;ymptoms in women who become 
pregnant after being paralyzed. This we have seen is not constant. 

\Vhen it supervenes in the pu~rperal state it is genernlly in primipar~; 
but exceplionnlly it occurs for the first time in pluripnra::. 'Vben it has 
once occurred it is liable to recur. The development of the disease is gener
ally slow, insidious; the patients feel weak in the knees, and feel a tingling 
sensation in the tips of the toes. By degrees these symptoms increase, and 
paralysis sets iu. Only one limb is paralyzed at fin;t; at length both become 
paralyzed, and in several cases the bladder and rectum are affected. 

In some cases the invasion is sudden, and the progress very rapid. 
Paralysis of both limbs may be complete in one or two days, and in severe 
cases the upper limbs become paralyzed, the respiratory function is affected, 
and death rapidly follows. At post-mortem examinations, signs of acute 
meningo-myelitis, with abundant suppuration, ba\'e been frequently found; 
in other cases extensive hemorrhage of the spinal cord bus taken place. In 
one ca:se the spinal cord was softened in the greater part of ita extent. The 
sequel:e of puerperal paraplegia are not, however, so formidable in the great 
majority of cases; most recover in a few weeks or months, others remain 
crippled for life. In these latter cases there evidently exists an organic 
lesion. In the former the paraplegia must be attributed to reflex action. 

The nciuolic remanents, as Jeafness, amaurosis, aphonia, forms of paralysis 
or nervous exhaustion, have been studied in their connection with albu
minuria in gestation: as also insanity. These disorders are also especially 
apt to follow severe hemorrhage. 

The uterus is also liable to paralysis after labor. The condition known as 
inertia, so frequeutly associated with hemorrhage, is a form of paralysis. 
It is mostly temporary. But a minor degree, which might be described as 
defective tone, may persist for an indefinite time. It is, we believe, one of 
the fo.ctor~ of subinvolution. It is certain that when active contraction of 
the uterus sets in and is sustained after labor, there is little risk of defective 
in\·olulion. 

'Ve have seen several striking examples of enduring paralysis of the 
uterus. The organ remained large, even in Mses where it was not retro
flected; the subjects were liable to menorrhagia, resi.stiug all ord inary treat
ment! general and local. It was as5ociated with paralysis of the bladder, so 
that Ill one case the catheter has been resorted to habirnally for several 
years. Io this case aphonia also complicates; and there is general defect of 
muscular power. In another case the bladder refuses to act at the menstrual 
epochs. In this latter case, improvement is progressing under the topical 
application of Faradism. 

To ?bv iat~ .this condition _is one of' the reasons why we systematically 
prescnbe qumia, ergot, sometimes adding strychnia, after every labor. 

In some cases, whether it be from paralysis of the ovaries or otherwise, 
ameuorrhmu. and sterility follow the labor. A conclilion associated with this 
was described by J. Y. Simp3on as hyperinuolution, ag if the process of in-

1 Loudon llo.sp. Rep., vol. i. 
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volution did not stop short at the poiat of elimination of the istructures 
developed for the needs of gestation and parturition, but, paissing the normal 
line, went on into atrophy. 

PHi)tE:"'TATIOX arising during gestation mostly leaves i:iume trat.-es behind. 
The nipple~, the lower abdomen, and the external genitals genemlly

1 
if not 

always, retain in some degree the darker color acquired. 'Ve have harl 
undt!r our ca~c nt 8t_. George's Hospi~~l .a rti~tarkable cas~ of n young woman 
who, after hcmg clehvered of a syph1huc chd<l, had pelvic celluliti~. Grad
ually dark-bronzing \H\S diffused generally over the skin, more especially 
marked on the breasts, abdomen, external genitals, attcuclecl by J)eculiar 
languor npproarhing to hebetude. The con<litiou forcibly suggested° advan
cing Addison's Didease. When put under iodi<le of potassium, a marked 
paling of the skin nud general improvement quickly t.ouk pince. 

This Cade strengt..hens tbe argument already stated in favor of subjecting 
the supra.renal glands to careful examination on every opportunity in women 
dying in gcdtation and puerpery. 

B. Pathological Diathesis and Organic Lesions, Evoked or Intensified. 

It is not always possibll' to draw the line between the case3 which ap
parently fall under this head from those which more obviously fall under 
the hear( of physiological exaggerations. They dovetail or overlap. 

L<'oremost amongst the diatheses evoked are the strumous, tubercular, and 
neurotic. Slrwnfl is rc\•ealed in mastitis, pelvic inflammations, protracted 
<li:-:chargeR. 

Tubercuto.~i.~ is revealed by similar conditions, and further by the aggrava
tion of lung mischief. 

The neuroses-insanity, chorea, epilepsy, ague-have been discussed in the 
1

' History of Diseases of Gestation.'' 
The iieart.- Where heart disease, especially hypertrophy, previously 

existetl 1 it is almost certain to be aggravated by gestation aud labor. Asso· 
ciated conditions, as exophthalmos and goitre, become intensified. 

The Liver and Kidneys.-The same may be predicated of the:Je organs. 
The L1rngs.-'l'he relations of phthisis have been didcussed in the "Ilis

tory of Diseases of Gestation." Bronchiectu.c1is, if' previou!:ily existing, becomes 
aggravated. But it may be produced, or the foundation for it laid, during 
the \·iolent straining of labor. This is more likely if ergot have been given. 
Emphy:sema is sometimes associated in this way with bronchiectasis. 'Ve 
have seen striking instances of this produced by ergotic labor. 8ome of 
the over<listenile<l air-ve::!icles gi,·e way; air spreads rapi<lly iu the connective 
ti:ssue, extending from the lungs to the neck and even to t.he chest. 

C. Traumatic Injuries. 

'1 he Skin.-Under the rapid stretching of the skin of the abdomen during 
gestation, t.he tissues, unable to keep pace by growth, gi\'e way. The" strire 
gravidmwn" result. These have been described in the u History of Gesta
tiou." 

We may here repeat the conclusions there set forth: (1) that the presence 
of t!lriro is a frequent remaaent of gestation; (2) that their presence is not 
absolute proof of present or past gestation i \3) that their absence is not 
proof of uulliparily . 

• trim are sometimes formed on the breasts . 
.J2 
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Separation of the 1·ecti abdominis muscles sometimes takes place during ges
tation and labor. This may occur at the umbilicus, or along the linea alba. 
In either case this separation may give rise to hernia, made evident under 
straining or expulsive efforts. This condition is sometimes called "E\•Cn
tration." 'Vhen it exists, it must be counteracted by a well-devised belt. 

Pendulous Belly.-With or without separation of the recti muscle~, the 
abdominal walls may become so relaxed after one or several labors us to lose 
all tone and power of supporting the inte:1tines. The belly hangs down 
over the pubes; and in the event of another pregnancy the growing uterus, 
ill-supported, bags over, and there results a form of dystocia, which will be 
described under that head. To obviate this it is extremely desirable to sup
plernent the defective functions of the abdominal walls by wearing a firm 
binder. Uucler the influence of this aid, the muscJes and other constituents 
regain some uf their lost power. 

The Uteru.~ a11d Perirnettie Struclure1:1.-Fissures of the neck not healing 
may entail suhim•olution, endometritis, ulceration, mcnorrhagia, perime
tritis, sterility (Whitehead, Emmet), and even paralysis of the organ. 

The wgi1w remaining relaxed, there ensue prolapsus in the form of recto
cele, cystocde, uterine displacements. If there have been sloughing, fbtulre 
and ciratricinl contractions result. 

The perineum may also lose its firmness from overdistention or laceration. 
This w~akue,-s may indirectly favor prolapse of' the uterus, since the floor of 
the peh·is is impaired. The vulva also unduly stretched, and the sphincter 
injured, Lhe retentive power of the lower part of the abdominal cadty is 
weakeoccl. 

Occasionally sloughing or gangrene of the vulva follows labor. 're have 
obsene<l it after scarlatina and diphtheria. Cha\·anne1 described an epi
demic of this affection. Humbert1 describes a similar epidemic at the 
Charitt! in Paris. Dubois, Otto, relate similar instancE>s. All these occurred 
in hospitals. They may be compared to hospital gangrene in suq;~ical cases. 
Some are due to erysipelas. Dr. Herman' has collected valuable records 
bearing upon this subject. 

Evidences of Past Gestation, of Nulliparity, and of Virginity. 

It is convenient to consider first the evidences of past gestation, since these 
consist of' positive signs, whilst the evidences of nulliparity and virginity 
mostly con!sist in the negation of the positive signs of' gestation. 

EnDENCEs FOnm IN 'l'HE L1v1"No.-l. Of completed gestation and labor 
at term. 2. Of incompleted gestation, of abortion or premature labor, recent 
and remote. 

A. In the Living. Recent and remote. 
Rome of Lhe. conditions enumerated in the preceding ~ection, "Remanent 

Lesions and Di~eases." 
1. [N THE RECENTLY DELIVERED AT TER:\t.-,Ve find in the brea.~ts : 

fulness, perhaps hardness, secretion of milk, ditrkened areola, prominence of 
tubercles. 

In the abdomen the skin and abdominal walls lax, flaccirl; the strire and 
pigmentation still marked. The uterus is enlarged, as determined by bi
manual examination; the cervix is soft, fissured, gaping, open, generally 
admitting the finger; muco-puriform d ischarges, perhaps tinged with blood, 

1 G1v..ettc ;\[CJ.dePnri;;, l8:J2. 2 ArchivesdeTocologic, 18i6. 
3 Ob:>tctr. Tran~., 1883, ,·ol. xx:v. 
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escaping; the va~ina large, flaccid, with free mucous secretion; tbe peri
neum lnx or gaprng, torn at the fourchette or beyond. \\'ithin the first 
wet:k, these signs are especially marked; with the exception of the milk 
secretion, they tend to subside after a month. 

During the first few weeks, the speculum will reveal a. more or Je~s intense 
red, ''raw-looking., aspect of the vagina. and vaginal portion, due to the 

~~::~sr f!8~e=~>~~~~\~~1~!~~l~~d~~;~uasnd::1~~a~~ea!~e~xt:~~:~~11~~~0r~ ~: ~~1~°:s~ 
invariably a circle of abras ion, with prominent villi from shedding of the 
epithelium at the part which bore the chief brunt of the bruising during the 
passage or the head. 

2. T1rn 810Ns OF RECENT AnORTIO"N.-The chief signs are: soft, relaxed 
vagina, free mucous secret ion 1 enlarged uterus, dilated os1 added to the 
"rem1u1eut conditions of early pregnancy." 

The evidence of remote abortion is too uncertain to justify a positive 
opinion. But usually, as after labor at term, the vagina has lost much of 
the coutrnctibilit.Y and rugosity of virginity. 

Nullipa,-ity.-The negative evidence consisting in the absence of the usual 
remanent conditions of gestation . The positii:e evidence consisting in small, 
smooth, conical vaginal portion, especially with minute os exteruum; with 
this there may be the lax vagina and vulva, indicating sexual relations. 
The fallacies are, however, important. l;'ir6t, we have known delivery at 
term to be followed by a condition of cervix aud os exteraum that could 
not he distinguished from the virgin characters. The lax vagina and peri
neum muy have been produced by sexual intercourse or masturbation. 

l'irginity.-Neyatire: ab:;ence of the remanent conditions of gestation. 
Posilite: the presence of the hymen 1 a narrow1 contractile vagina, persist
ence of the nigre, a small, smooth vaginal portion and os uteri. Amongst 
the fallacic.'f are: Surgical treatment or accident may have removed the 
po:sitive signs; the hymen may survive sexual intercourse, gestation, and 
labor, whilst its absence does not disprove virginity. 

B. In t he Dead. Past 11regnancy at term. Recent-that is, within a month 
or whilst involution i8 going on. In addition to some of the signs euumer· 
ated as evidence of reccut delivery in the living, there is the corpus luteum 
in the ovary tending to cicatrizatiou, the weight of the .uterus exceeding 
1200 grains, its length exceeding three inches; the anterior and posterior 
walls not in such close proximity as in the nulliparous uterus, the posterior 
wall more bulging, the funclus hetween the angles arched and rounded, 
perhaps peritoneal rugre, mostly transverse on posterior wall near the lower 
portion; the uterine sinuses visible, some with clots or thrombi in them, 
breaking up i the mucous membrane not fully reformed, a line of demarca
tion at the os uteri internurn; seat of placenta. still marked as a projecting 
surface i the cervix still large, the arbor vitre less clistinc~, free secretio~, 
recent laceration of the os exteroum, generally on the left side; ecchymos1s 
of the vngin:tl portion; serous effusion in the pericervical con~ective tissue. 
The 1:a9i11a is lax, the rugre are somewhat smoothed out, remnms of ecchy
mosis, free epithelium-shedding. The perineum. s.hows the recent wound ~f 
the fourchette or beyond 1 noel probably ecchymos1s and ccdema of the labia 
vulvro will be een. 

The breasts are enlarged; milk is found in the lacteal ducts. 
After n month, the involution-process being completed or nearly so, the 

above signs are less conspicuous; tl~e arche? fund us u.ted reruaius; th.e 
vaginal portion commonly remains fissured 10 lobes, thickened; the pen
neuru may show cicatrices. Tbe seat of the placenta may be traced for 
some time longer. 



660 SIGNS OF PAST PREGNANCY. 

In the living and dead some fallacies have to be considered: Surgical 
treatment may account for fissure of the vaginal portion; the removal of 
large fibroid tumor or polypi may leave the uterus enlarged. 

The linere albicantes or strire have been already discussed as to their sig
nificance. 

After recent abortion. The corpus luteum showing a cavity and surround
ing vascularity according to the lapse of time from conception. The tubes, 
ovaries, and uterus show vascularity; the mucous ruembrane of the uterus 
exhibits a roughened surface from shreds of' decidua; a serous or sero
sanguineous secretion bathes the uterine cavity and the tubes. The uterus 
is above the normal weight and size. The vagina is lax. 



CHAPTER XXII. 

.AC'l'lllY.'.'IT~ Ol' PUERPERY-.\CCIDENTI'.< OF LACTATIO:!': DY~OALACTIA j AGALACTIA j 

OALACTOltKDCEA j CONGE:-TION WITIJ MILK; GALAC'TOCELt: j '.\IASTITI!'; j AUt.CESS 

Ot' 1un:A~T. 

Trm student b advised to refer back to the section on the 11 Anatomy of 
the Breast/' and to the chapter on the" Puerperal Process/' as a prepnration 
for the study of this subject. 

We have several times pointed out that a considerable proportion of 
mothers are not able to fulfil the last stage of the work of repro<luctiou, that 
of suckling. The woman may have struggled through gestation and labor 
with tolerable success, but she can do no more. The breast-glandf:, which 
are really part of the glandular system of the skin, share in the want of de
velopment of this tissue, and in the general defect of glandular development 
throughout the body. Hence, when the call comes for the breasts to enter 
upon duty, one of these things happens: first, there is total or almost total 
failure to secrete milk: agalactiai or a futile attempt is made; the breasts 
become engorged; for a few days, perhaps, a scanty supply of milk iRsecreted, 
and then it stops; the breasts become flaccid, and "dry up;" the function 
has failed: this is another form of agalactia. Can anything be done to 
stimulate the secretion of milk when deficient? Generous diet, tonics, cod
liver oil, should be tried, 011 the general principle of nourishing the patient. 
The woman is in danger of being over-plied with stout. Certain special 
means are vaunted. Amongst these is the application of the leaves of the 
castor-oil plaot. \Ve have little faith in it. Aoother is persistent rubbing, 
with constant drawing of the breasts by the child or the pump. Some other 
agents are credited with galactogogic virtue. We do not discuss them, be
cause we believe that milk-secretion depends upon, first, healthy nutrition 
of the woman i secondly, upon the development of the breasts and other 
glands. If one or other or both these conditions fail, it is a sin against 
physiology to endeavor to force secretion, after having given a fair trial of 
ordinary means, as good diet, gentle frictions, and drawing of the breasts. 
To excite the system and the breasts beyond this is to goad them beyond 
their capacity. It is like digging spurs into a jaded horse. It. irritates and 
wears the woman, and may cause inflammation and abscess of the breasts. 
Or, again, the secretion of milk sets in with a rush; the breasts become 
greatly cugoq:~e<l with milk and blood; the milk escapes imperfectly, part 
being retained in the ducts, the excretory orifices being more ot· less ob
structed . 

Ratzenheck says that a duct may be obstructed by accumulation of epi
thelium, and that this may be recognized by a very minute, white, projecting, 
translucent vesicle. 

In some cases, again, the secretion is excessive and is freely excreted, more 
than sufficing for the child, and O\'erflowing; galactorrhaa. 

These three de\'iations from the healthy type may be said to be forms of 
dysgalactiu. 

la some cases, the brensts may be overpowered by the task imposed upon 
them. Engorgement leads to inflammation: ma:~titis; an<l mastitis com
monly ends in abscess i sometimes, however, in resolution. 
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We must trace briefly the history of these events. In healthy women, 
capable of nursiog1 the f:tow of milk sets in on the third day. For the first 
day after labor no marked change in the size or firmness of the breasts is 
observed. In many cases, it is true, a little milk is secreted during gestation. 
This is evidence that the glandular structure is preparing for its function. 
But it is only when the uterus has accomplished its work, when the blood
current is turned off from the pelvis and determined to the new focus of 
energy, that the breasts start on active duty. On the second or third day 
there is almost invariably a marked enlargement of the breasts; they 
become harder and more prominent. There is active hyperremia or deter
mination of blood to these organs-a condition always observed in glands 
called upon to secrete. Ro far, then, the process is perfectly normal; and, 
on physiological reasoning, we shou ld not anticipate any degree of febrility, 
any more thnn we should from the hyperremia of the stomach and digestive 
glands after a meal. But it is matter of observation that on the second and 
third day the pulse and temperature often rise; this is attended or preceded 
by a slight tremor or rigor, which is followed by thirst, and perhaps by per
spiration. These symptoms mark the so-called milkjei•er or ephemera. In a 
day or two, when the milk flows, this febrility subsides. 

Kaw an important pnthological and clinical question arises: Is this febrile 
movement really due to the milk process? Is there, in short, such a disorder 
as milk-fever? Fordyce Barker says that, under proper care, milk-fever is 
an exceptional incident. "7inckel denies it. The observations of Fancourt 
Barnes, made with great care in the British Lying-in Hospital, also answer 
this question in the negative. These observations show that in most puerper::e 
in healthy conditions there is no rise of pulse or temperature attending the 
establishment of the milk-secretion; and that where such rise occurs it may 
be traced to defective hygienic conditions: errors in <liet, emotional disturb
ances, sepsis, or hospital influences. This, then, is what f0ver means: some
thing wrong in the surroundings or in the internal organ ization of the patient. 
'Vhen rise of pulse aud temperature is observe<l in more than one patient in 
a hospital, it strongly suggests that something is amiss in the hospital con
struction or administration. This something may be direct heterogenetic 
infection, or such disturbing inf:luence of the excreting capacity of the patient 
as to favor autogenetic poisoning. 

Believing as we do that milk-fever means obstructed excretion and a form 
of tox::emia-slight, it may be-we may describe the symptoms of the affec
tion which passes under this name as follows: sl ight rigor, headache, flushed 
face, furred tongue, thirst and loss of appetite, heat and dryne1:1s of the skin 
(the temperature rioiag to 100° or 101° F.), quick pulse (100 or more), 
painful and distended breasts, sometimes to the extent of embarrassing 
respiration. These ::.ymptoms commonly subside within twenty-four hours. 

Milk-fever may be prevented in most cases by careful attention to the 
hygienic conditions of the puerpera; by vaginal injections of hot water, 
carbolized or simple; by securing rest after the labor; by gidng nutritious 
diet; by npplying the child to the breast on the <lay following labor, before 
the engorgement has set in; relieving the bowels by a saline purgative; by 
giving the tonic antiseptic mixture of quinine, ergot, and digitalis. Dover's 
powder is sometimes useful. Gentle friction of the breasts from the circum
ference towards the centre may also be beneficial. If the fever persist beyond 
twenty-four hours, it becomes puerperal fever. 

MASTITlS.-Inflammation is apt to occur in any gland or tissue when, 
during the first impetus of physiological activity, some disturbing influence, 
as cold, violence, or obstructed excretion, iutervenes. This is the more likely 
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t' l~:r~:!:~~lh~~~\·~~1~~~ ~i~n: ~lf~;,~:r~ diathesis. ..\strong precli~posing cause 

j.ruong:bl the immediate causes are: persistence in applying the child or 
thl:! hrl'a!'ll·pump too ~oun afler lahor-that is, duriag the fir::st twenty-four 
houri;, h1.:f1re milk i!I secreted; injudicious friction of the breastRi the pres· 
ence of cruckis or fi,.;~ures in the nipples i imperfect development or fbttcniug 
of the nipple~. 'rhea these two latter conditions exist, attempts to suckle 
are e,.;pecially apt to cause iuHammatioo. The openiu~rs of the galactophorous 
duct8 may be oh::-tructe<l; then engorgement in the ducts and iu the proper 
glanclular ti~::iue entnih:. hypenuruia; bypencmia easily passes into inflamma
tion, and inflammation into abscess. 

There nre Utree kinds of obscess. The first kind is s1tperfirial; its seat is 
between the skin and the superficial surface of the gland. It is generally 
rapi1l in its cour.se; lh~ constitutional dislurbance is not great. It' · points u 

soon . The .'lecond kiud is the true glandular abscess; it involves one or more 
masst>s or lobes of glund tissue. Tbe symptoms are severe. The great 
.. tretching of the parts-the pus collects within the fasria of' lhe organ
induccs agonizing pain, throbbing, and enlarf!emeut. It is commonly at
tended by fpver. After a time it "points." The third is the submammary. 
Its !<Cut is the connertive ti,.;sue behiad the gland. It is sll)w in pro~rc8s; the 
bren,.;t proper is often free from implication; the constitutional reaction comes 
la.te; the pointing is slow. This form presents a remarknble appearance. 
The hrenst is pushed forward by something behind it. 

The brem;t is far from being affected equally or uniformly. One or more 
lobes may be seized, whilst others remain free and continue their function of 
secreting healthy milk. One breast only may beattackecl. Sunn has drawn 
attention Lo the fact that the lower segment of the glaod is twice as liable to 
be the SL'at ofsuppurative inflammation as the upper. This is explained by 
the lower segment being dependent, and therE.', the seat of passive congestion, 
the blood and the milk are disposed to stagnate. This fact points to the 
principle of' the treatment, prophylactic an<l curative, of' supporting the 
breast from below. The two breasts appear to be equally liable. 

The time when abscess occurs is, in the majority of cases, within the firot 
two months-more especially within the firdt. Nunn, aualyzin~ 5 cases1 

expressed the fullowiug formula: If we assume the liability lo inU:unmation 
during the fir:-;t two months to be as 41 theo the liability during the following 
:!en·u mouths collectively falls to l, and for the period af'ter the ninlh month 
it rises to 2. The dedut•tions from this are that, when the hren:-<ts have proved 
their capacity by undisturbed work <luring the firot two month;;, lhere is 
little lo fbr; and that the inflammations which threriteo after the uioth 
mouth nre the re~ult of oYer-lactatioo, and ought to he averted. Accepting 
thi" latter propo8ition, the chief study must he clirectc<l to the prophylaxis of 
the intl:lmmation~ that arise during the first two months. 

lIYPElt L.\CT.\.TJOX.-lt is cuuvenient-although in opposition to chrono
logical order-Lu di~pose in the first place of the inflammations of protracted 
lnctatiun. W"hnt constitules protracted lactation? The question hardly 
nclmits of a dt>finitc answer applying to all ca~eR. As in so many other 
problemR, the ca.p:1city f~n· lactation is relati\·e, varying with the i1Hlividu.al. 

~;~: ;~~~l~1e~:1~~~ Jf~1~t.fo 1ittl~~. ~;;r~:a~~~:i~~n~\~~y;~e t~~:\1\1~~ ~e~11~1a~>:;1~·8~~:~~~ 
may snf0ly su('k!e for nine months; sr:ime go oo without obvious distre~s for 
n year, but few exceed that period without damage. A sense of wenr10.ess, 
of weukne:5s, creeps on i the yield of milk falls off in quantity nnd quality; 
it becomes thinner, more wRtery; the proportion of oil·~lobules is .smal~er 
c~ee Figs. 71, 72). It: uuder tbese circumstances, suckling be persisted Ill, 
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the system and the breasts alike are strained beyond their powers, and a 
slow kind of inflammation of the breasts. easily emerging into absc£:~:;. is 
very apt to set in. One almost constant sign of O\'Cr·suckling is a weary, 
dragging aching between the shoulders. This is due partly to muscular 
weakness, partly to reflex action. Nunn shows that over-lactation leads to 
a spinal cachexia. This is marked by a peculiar dryness and chalkiness or 
opacity of the skin, drowsiness, loss of appetite, constipation, dyspepsia, in
continence of urine, physical and mental lethargy; the necessary task of 
weaning appearing to the patient to be one of insurmountable difficulty. 
The breasts become prcteraaturally large and flabby. the peripheral portions 
of the lobes being most engorged. Various neuralgic troubles arise. In 
the section on "A lburuinuria 11 we cited the description by Power of the 
loss of accommodation of the eyes and other troubles of vision; deafness, 
also, is apt to occur or be aggravated. In one case seen by us the woman, 
under excessive suckling, became liable to fainting-fits. She lived poorly, 

~~~~~":: /::;i~~~~~ s~:e~~,~·~~~~dbed o~~c~i~ht~~:~eS,r:~ai~:~s 1}~~1~dfd~!c1 ff~ 
bed. On autopsy, there were found general marks of anromin; the blood it
self was thin, scanty, and fluid. 
~ow it is obvious that these conditions-evidence as they are of exhaus

tion-indicate preventive treatment. If the system do not respond fairly to 
generous diet and tonics, no time should be lost before weaning. This course 
will be the more imperative if menstruation have returned, and if the child 
do not thrive. 

·we may now return to the subject of inflammation anrl ahscess proper 
during the first two months after delivery. 

Astley Cooper described the inflammation as adhesive in the first stage, 
suppurative in the second, and ulcerative in the third. This general propo
sition is of extreme clinical value. The glandular form of the affection is 
that which chiefly demands attention. One lobe after another may become 
inflamed, so thnt there may arise a succession of "knots" and abscesses. 
These, bursting or being artificially opened, may leave sinuses obstinate to 
treat. Sometimes the ulcerative process eats across galactophorous ducts, 
and then milk as well as pus flows from the sinuses: these are especially 
difficult to treat. Sometimes lobes of the gland, with connective tissue, be
rome necrosed and form sloughs. In this way bloodvessels may be opened, 
and serious hemorrhage result. 

Dm'RF .. "8ED NrPI'LE~.-When the child is put to ill-developed nipples, 
secretion being E'xcited and excretion retarded, engorgement and inflamma
tion are very apt to arise. This defect is often clue to habitual pressure upon 
the nipples hy ill-adjusted corsets. It is, therefore, one of the points to which 
"hygienic dress" should be directed . During gestation, careful attempts 
may be made to draw out the nipples by a breast-pump or by the application 
of an exhausted soda-water bottle. But this plan must be adopted with 
great caution, lest premature labor be provoked. It should be commenre<I 
within twelve hours after delivery, so as to prepare the nipple for the fir;;t 
efforts of the infant. 

F1::1:-;1.JRE!:I on CHACKS may occur independently of erosion or ulceration. 
The smallcl't fhsure, only seen ou minute inspection, is enough to cause 
ugony !n nursing. Rest is the first remedy; this is materially aided by the 
lead mpple-shields; and, during rest, touching with nitrate of sil\'er anrl 
covering with collodion are of service. 

lNJ"LAMMATION of the nipple may occur simply or ns an attendant upon 
erosion, fissures, or crack~. Eczema is a rare :lffection. The best general 
treatment, applying to all the described nffectiom., consists in great care in 
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wai;1hing awny rem~auts of mil~ .after nursing, the? smearing the part with 
a enlve ~ade ~f liquor plumb1 J, prepn_recl calamme powder j, glycerine j, 
and vasehne YlJ i then to protect tbe mpple by the lead shield; glycerine 
and tannin is often a valuable application. Suckling is often made.endur
able by making the child draw through an elastic tube fitted to a glass 
nipple-shield. Thus the direct dragging upon the sore nipple is avoided. 

There are various forms of SORE ~IPPLES. Erosion or excoriation consists 
-we cite Fordyce Barker-in a superficial wound of the skin, the epidermis 
being abraded by nursing. Sometimes there are little vesicles on the apex 
or sides of the nipple, which are broken by sucking i scabs form, and 
11 clrnpped nipples" result. Then the whole thickness of the ~kin is de
stroyed i this is ulceration. The surface then is bright red, granulated, fre
quently swollen, aud grooved in fissures. Under this state nursing i~ acutely 
painful. We have seen half the nipple eroded under this process. The best 
application is the nitrate of lead recommended by \Vi Ison, of Gla!'lgow. Bar· 
ker's formula is nitrate of lead gr. x-xx, glycerine ;5j. \Ve have used it 
with excellent effect. Care is requisite to wash off the lead before putting 
the child to the breast. In the early stage, after drying the surface with soft 
linen, it may be pninted with the compound tincture of benzoin, or with 
collodion. Thus an artificial skin is provided, under which healing goes on. 

But if the ulceration proceed, weaning must be promptly enforced. Not 
seldom a day or two of rest is enough; and then nursing may be reimmed. 

During the inflammatory stage of the glandular form there are nodulated 
induratious, "lumps in the breasts/' rendering lactation painful, and often 
involving its suspension. This is the form which succeeds lacteal obsLruc· 
tion or engorgement. 

In the cases in which suppuration, sloughing, and sinuses occur, there is 
commonly irritative fever, marked by chills, rieors, quickened pulse, loss of 
temperature, and exhaustive perspirations. Vomiting and diarrhcea some
times occur, indicating absorption of pus or ichor from the suppurating sur
face. Emaciation ensues. Delirium, even mania, have been recorded. 

fo connection with this fever there is a complication rarely, if ever, de
scr ibed. This is the puerperal condition. We are not dealing with a pure 
inflammation of' the breast, but with inflammation accompanied and modified 
by the degraded blood, laden with the dCb1·is of tissues undergoing involution 
and struggling to be excreted. The breast should he an active participator 
in this work of excretion. If it fail, greater strain is thrown upon other 
organs, and the probability of waste stuff being retained in the system is 
great. 

Trrn DJ.\G'NO~I~ is especially important as a guide to treatment. It is di· 
reeled, then, to the determination of the stage of the affection. In the first or 
adhesive stage, the breast is swollen, but it is not often so tense as to present 
a shining aspect: tl1ere is no spot showing special <li1'coloration, and fluctua
tion is not made out. In the second or suppurative stage, the appearance is 
characteri~tic. If the breast be completely bared, the prominence and ten
sion, the ~lazed surface nnd peculiar bluish color of the skin, in parts more 
or iel'iS thinned, constitute enough to re'"eal suppuration, even without palpa
tion, to brin~ out fluctuation. The ulcerutive or sloughing stage is too 
obviously marked to require special description. 

PnonN0:-11~.-The subcutaneous inflammation io of shorter durntion than 
the other forms. It does not often last longer than a week or two after the 
nb:o;cess is opened. The subglaudular variety is mnre insidious in its early 
~tn~es, nnrl lasts lnng-er than the subcutaneous variety. It is usually m~re 
difIUse. The duration of the glandular variety is more protracted still. 
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Different lobes being attacked successively, the affection is apt to drag on for 
weeks. 

"'hat is the influence of mastitis on lactation? Circumt-cribed inftamnm
tion of the connective ti~sue, the proper glandular tissue being free, may 
not arrest lactation. "'hen the inflammation is diffuse, and the pus is dis-

~~:,~gi~I t1i~~s:e~:;:~ ~~:';.~:~·i~~e,~:~~e~~onre~~o~~~k aif~t:i·s~a~~~iJ~;e:~1~: 1 it 1~i~)~ 
continue liule disturbe<l in the other breast. Iuduruted masses may remain 
for some time after the abscess has closed. A few instances of death have 
been noted. 

T1t1":AT)rnXT.-The first question is as to the continuance of lactation. As 
a general principle, au inflamed organ requires rest. But the rest from 
functional work need not in all cases be absolute. In many cases the breast 
continues to secrete, although the child is taken away. rr his is especially 
the case in the subcutaneous and subglandular varieties. A mQdified degree 
or forru of lactation may be necessary to prevent milk engorgement. This 
is commonly best performed by the careful use of the breast pump, laking 
care to do no more than unload the disturbed tubes. ' Vhere one breast only 
is inflamed, suckling may, if not otherwise contraindicated, be kept up on 
the sound breast. 

Can anything be clone to check inflammation, so as to prevent its pa~sing 
into the suppurnth·e .-.tage? In healthy subjects this can sometimes be 
accomplished. We have seen sucking do marked good. During the early 
or invading stage, the admi11istratiuu of two or three <lrops of tincture of 
acouite e\·ery hour or two hours is very useful in reducing the impetus of 
the circulation. Paitning the breast with iodine; the local use of warmth 
and moisture by poultices or water-dressings on spongiopiline. But poul
ticing is oflen carried to excess. Belladonna has enjoyed considerable vogue. 
J:Seyond allaying pain its utility is doubtful. The dorsal decubitus ns an aid 
to rest is of great importance. The engorgement is much diminished by the 
easier return of blood froru the organ, especially from the lower part. This 
object is also promoted hy direct support. At this stage straps of plaster 
containing mercury, lead, aod belladouna, so ai;>pliecl as to lift up the lower 
part. of the breast and keep up gentle, uniform pressure, are of eminent 
value. 

Frictions, so commonly employed, are of limited application. In our 
experience we have frequently su:spectecl them to be the cause of inflamma
tion and abscess. Some nurses are apt t.o practise this behind the doctor's 
back, looking upon the care of the breasts as their duty or pri\·ilege. And 
thus, whilst the doctor is pursuing, as he thinks, the principle of rest, his 
efforts are being constantly thwurted by rubbiugs. If strapping answer no 
other purpose than securing against this practice, the plan has au incontest
able merit. 

There is, however, a time when judicious frictious are useful. This is 
befort· infla1:im~tion has begun, during t.he stage of eugorgemeut, and to help 
the breast 1n its first struggle to secrete and excrete. It requires a gentle 
hand . Light frictions should be made, beginning from the circumference, 
and extended towards the centre or nipple; the guiding i<lea being to help 
the retarded milk onwards along the ducts to their openings. Olive oil, 
containing a little extract of belladonna, may be used. 

During the stage of suppuration the great question is as to the time of 
opening the abscess. Opened it certainly ought to be in the great majority 
of cases. Hpontaneous bursting is a tedious process i the pus may be very 
slow iu working its way to the surface, the skin resists a long time, and in 
the meanwhile the absce~s is extending, involving fresh lubes, an<l, pent up, 
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it burrows widely under the skin. The proce:s; of bursting is ulceration; 
and this process "hould be reduced to the minimum. Loss of skin by slough
ing shoul<l be prevented; it is apt to leaYe an ugly scar. W'e should there
fore meet the effort of X nture half way by open in~ the abscess. Yet it is 
not desirable to use the knife too soon. If we puncture before the proper 
mom<:nt, the knife must be plunged more deeply through tissues intensely 
Yll~cular. Serious hemorrhage may result. 

Pending the proper opportunity for incision, rest in the dorsal posture, 
and steady, not tem:e, support of the breast by a bandage or handkerchief 
are essential. 

The proper moment is indicated by the thi1ming an<l blueness of the 
integument, nod the detection of fluctuation. The best instrument is a 
sharp-pointed tenotomy knife. The incision should be made antiseptically. 
A drniuage-tube will be useful if the abscess be in the upper part of the 
brenst. But g:enerally evacuation of the cyst is best attnined by regulated 
pres:sure, so adapted as to keep the deeper part of' the cyst·walls well in 
contact. 

The principle of' compression now finds its happiest application. It is best 
practised by ui;iug strip~ of mercurial and belladonna plaster about two 
inches wide, and long enough to seize the lower part of the breast, to pass 
over it, and to be made fast over the opposite shoulder. Beginning from 
below, and overlapping as we proceed upwards, pressure is made in the most 
effectual manner. An opening should be left at the seat of puncture. Occa
sionally a pn<l may be used uext the skin, so as to fill up any depression 
an<l exert more direct pressure upon the cyst-walls. The best pads are 
Gamgee's disinfecting sponge!-l. These sponges should also be used as a 
drl'~sing to catch the di~charge<l pus. aud should be frequently renewed. 

The !ilrapping n<>ed not be removed or changed for three or four clays, 
unle~s very severe pain announces injurious pre~sure upon iuflamed struc
turel:i. The slrnpping, properly applied, is not, in our experience, open to 
the objection sometimes urged that it impedes respiration. The plan has 
long been in use. H.obert Barnes learned its use and the method of applying 
when attendiug the clinique of Trousseau. Hardly anything in surgery has 
gi,·en us more sntisfoctiou. It shortens the duralion of the suppuration in a 
surpri8ing manner, and i~ the surest of all antiseptic measures. 

'\Then ulceration or sloughing has set in, pressure is st.ill useful, but it 
must be applied more lightly. It may then be useful to paint the ulcerated 
surfaees with iodine or light solution of carbolic acid or chloride of zinc. 
w·e ha,•e found the old unguentum resin:J: extremely benefi<'ial. Xuun 
speaks very highly of the use of the gah•anic current in the sequelm of 
ab:-:ee!"S, as sinuses, indurations, nnd cedema. 

The constitutional treatment is of es:o:ential importance. It is based upon 
the known clinical principles. In the inflammatory !"tage, saline::, a1)eri~nts, 
and sedatives are in<licnterl. 'Yhen suppuration h:1:; hegun, quinine, iron, 
sednti,·e are required. And throughout, the diet should be ~enerous. 

As a part of the treatment of mastitis, it sometimes becomes neee!':sary ~o 
11 dry up the milk." On this ground, as well as on other ocea!-:ion:-:., as m 
weaning, (1r wheu it is <letermine<l not to nurse, we have to inquire how be~t 
to effect this object. Belladonna has been credited with deci:;;ive power m 
this way. By some this power is <lenie<l. Braxton I11cks spea~s highly. of 
the efficacy of equal parts of extract of belladonna and glycenne apph~d 
to the breast, giving at the same time iodide of potassium in eight-gram 
<loi;leS. Tyler Hmith extolled bromide of potassium. 

To these means must be added saline purgnlives nncl pressure upon the 
breasts. In case:o:. of still-birth it is desirable to ah:stain from fluid~. 



CHAPTER XXIII. 

No subject in the whole range of medicine is more fraught with interest 
than th is of puerperal fever. Hecatombs of women and children have been 
its victims, yet in the vast majority of instances it is emphatically a. pre
ventible disease. If smallpox, scarlatina, typhoid, erysipelas are ever 
"stamped out," then will puerperal fever, in so far as it is dependent upon 
these diseases, also be stamped out. Not alone in this way, but in many 
others, puerperal fever is indissolubly linked with the most important 
questions in general medicine. It cannot be rightly understoo'1 by those who 
look upon it simply as a disease that attacks lying·in women. Nor1 on the 
other hand. can its mystery be penetrated by those who have not made a 
clinical and critical study of obstetrics. No mere specialist can grasp the 
su~ject. No pure physician or surgeon can fully realize it. 

Of' late years puerperal fever has been a frequent topic of discussion. In 
Paris, LCondon, New York, and elsewhere, the lending societies have dis· 
cussed the various questions connected with it i a vast amount of clinical 
experience, of erud ition, and of critical acumen has been brought to the 
task of elucidation. And still we cannot be said to have arrived at settled 
conclusions. 

The first and fundamental question : What is puf>rpera] fever? or, Is there 
such a thing as puerperal fever? is still under debate. This will be the 
first question to examine. 

Starting from th is point, we shall trace the pecul iar conditions in the 
puerpera which make what may be called " the puerperal constitution." 
We shall inqu ire whether this constitution may itself' generate a fever, and 
t hen we shall have to study how this constitution acts when a specific poison 
is introduced from without; and still we must examine how other poisons, 
not of a zymotic type, act and are reacted upon . 

Having studied these preliminary questions which lie at the root of the 
question, we shall review the various theories of puerperal fever in the fol
lowing order: 1. That puerperal fever is a disease stti generi.lf. 2. That it 
is a putrid fever due to the absorption of foul matters from the uterus. 3. 
That it is the result of traumatisrn. -1 . That it is a form of septicremia, 
analogous to surgical fever. 5. That it is due to the invasion of the system 
by microscopical organisms. 

In the next place, we shall trace succinctly the characters of the best
marked forms of puerperal disease, as: 1. The excretory puerperal fever. 
2. Pelvic celiulitis. 3. Pelvic or puerperal peritonitis. 4. Thrombotic 
puerper~l. fever, and the related history of thrombosis, venous and arterial. 
5. Uetr1t1s. G. :Metro-peritonitis. 7. Putrid infection. 8. The cadaveric 
toxromia. 

Th.en we shall study the relation of the zymotics to the puerperal fever
that 1s, of' smallpox:, scarlatina, erysipelas, typhoid, diphtheria. 

'Ve shnll see that all these forms or viirieties of fever are observed. Aud 
thus we a:re led to the logical conclusion that, if there be no such thiug as 
one definite puerperal fever, we must recognize several puerperal fevers. 
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The quesliou lheo, Is there a puerperal fever? must be answered: Yes, in 
the plural number. Meigs saw this, and wrote of child bed fever~. Arthur 
l;'arre took the t"ame view. 

'\re ~hall, then, examine themrious modes of i1ifection-that is, the sources 
aud manner in which the morbific poisons are introduced. This will lead us 
to touch ~upon, 1: Epidemicity i 2. Convection by touch; 3

1 
by air i 4, by 

clotheg; .>
1 

hy microbes and other modes. 
Then we shall describe briefly the anatomical characters found in other 

forms of fever. Then the peh·ic inflammations and phlegma:-:ia doh~ns which 
will have been pointed out in the special description of these particular 
form~. 

Th1.m we shall study the symptomatology of puerperal fe\'er in its general 
relations, endeavoring to classi(y the symptoms with a view to the better 
appreciation of their significance. 

Then, following the same principle of supplementing special descriptions 
by general deductions, we shall give a condensed summary of the il'ealment, 
prophylactic an<l therapeutical. 

This section will close with a summary of conclusions, more or less abso· 
lute or pro,·i:;;ional, such as legitimately flow from the facts and arguments 
pre~entecl. 

The history of puerperal fever is almost coextensive with that of the his
tory of medicine. 'Ve cannot pretend in this place to trace it e\•en suc
ciuctly. l'ould we du so, we should find in puerperal fe\·er the reHection of 
enry doctrine pre\•ailing in medicine from the days of Hippocrates. It 
must be enough to ~ay that uutil recently the fo\•ers of lying·in women were 
ex1>laiued on the theory ofsoli<lism; and that the present prevailing theory 
i~ based upon the hypothesis that the evil lies in the ftuide. At the :::'ame 
time it is useful to bear in mind that the most recent prevailing theories may 
be traced back to periods more or less remote, obscured indeed by different 
and perhaps erroneous doctrines, and the technical language of the day. 

The term 11 puerperal fever" was promulgated by Morton in 1718. The 
modt ancient. theory is that based upon tbe retention of the lochia and the 
decomposition of the placental products. Hippocrates and Galen, Boerhaave, 
8ydenham, l\fauriceau, and Smellie, and most authora of the last century, 
supported this doctrine more or Jess confidently. Then there came the theory 
of milk-metnstasi~. Willis, Puzos1 and many others upheld this. At the 
beginning of' this century, Autenrieth set forth his physiological theory, which 
combiues the two preceding theories. It may be thus stated: During 
geatation all the fluids flow specially to the uterus1 but after labor they are 
eliminated by the sweat, lochia, and milk. If these peripheral function~ are 
interrupted, the cour:::'e of these juices is determined to the head, chest, and 
especially the abdomen. This was widely accepted. Soon after this there 
came the gastro·bilious theory, upheld amongst others by Denman. 

Then came the phlogislic theory. The disease consisted in inflammation, 
having its centre in the uterus, ~urrounding tissues, veins of the uterus and 
lymphatics, intestines and peritoneum i or it was peritonitis simple. 

Then there was the theory of erysipelas, of hospital fever, of putrid fever. 
Robert Ferguson appears to us to deserve a foremost place amongst those 

who have contributed to the establishment of the doctrines now most in favor. 
He showed by experiments and clinical observation how all the acciden~ of 
puerpernl fever may be artificially produced by vitiating the blood. In 
puerpernl fever there are two sources at least of blood-vitiation: 1. The 
direct insertion of noxious matter into a vein. 2. Mechanical injury to the 
solid walls of the blood vessels. 3. Aud he contended that there was n third 
source by inhalation. 
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Is there a SpecUic Puerperal Feuerf-This question may conveniently be 
discussed on the ba:;is stated by 8ir Spencer Wells in the memorable di:scus· 
sion held at the Obstetrical Society in 1876. "Is there any form of continued 
fever, communicated by contagion or infection1 and occurring in connection 
with childbirth, which is distinctly caused by a special morbid poison, and as 
definite in its progress, and the local lesions associated with it, ns typhus or 
typhoid, scarlet fever, measle~, or small po~?" . . 

.£\..correlated question put 1s: "Excludrng the cases of zymot1cs attacking 
puerpera?, may not all the remaining cases be refer~ecl to some _form of sur· 
gical fevef, or to erysipelas, caused by or associaLe<l with changes Ill the ulerus 
and neighboring parts following the process of childbirth?" The answer 
postulated in this queslion would express tbe prevalent or favorite doctrine 
of the day. 

Several of the most distinguished authorities of the last century believed 
that "puerperal fever was an essential disease." 

Hulme (1772) SlLYS that: 0 Puerperal fever is a. disease sui generi.~, as sim
ple and regular in its appearance, for the most part. as any distemper incident 
to the human body. The pathognomonic marks are: acute pain and great 
sorcneEs over the lower part of the abdomen, attended with tever, and com
monly a pain in the forehead, happening soon after labor. These signs are 
sufficient to distinguish it from all other diseases." 

J oseph Clarke ( 1790) is hardly less clear: "By puerperal fever I mean a 
disease which generally attacks women on the second or third day after de
livery. Its ordinary symptoms are: a cold, shivering fit; acute pnin in some 
part of the cavity of the abdomen, and great tenderness when pres3ed exter
nally i a rapid pulse; and these soon succeeded by considerable distention of 
the abdomiu:d cavity." 

.Armstrong, a physician of mark in his day, describing, in 179.), an epi
demic which prevailed in Aberdeen in 1789-921 said: 11 It seemed in every 
respect to answer the description of the puerperal or childbed fever, on which 
many author~ have written, particularly Drs. Hulme, Denman, and Leake . 
. . . . There is scarce any disease more regular in its time and manner of 
attack, or more uniform in its appearance and symptoms." 

The uniformity of the disease is attested by Mitchell, who analyzed the 
histories of all the epidemics he collected, extending over a century, and pre
vailing in various countries. Peritonitis was the almost universal character
istic; in some it was metritis, or uterine phlebitis; iu others, metroperitonitis. 

The modt conspicunus contemporary representative of this theory is For
dyce Barker. He and others rely upon the fact that fever begins before 
labor as evidence that it is an essential fever. Ile says that, in 18i3, puer
per:.tl fever prevailed in the be.st ch1.ss of society in New York, whilst in the 
poorer districts and hospitals the mortality was less than usual. But this 
evidence is ambiguous. \Ve have seen nt11nerous examples of fever in private 
practice taken before labor, assumiug more or less epidemic characters. In 
some instances we traced series of cases of Lhis kind following in the wake of 
the same practitioner or nurse, whilst women in the same localities enjoyed 
perfect immunity. One example was very striking. An excellent midwife 
of the Royal Maternity Charity had a series of more than thirty cases of 
fever among her charity patients and in her private practice. 

The case thus stated will be further illustrated in the next se~tioo. 

General Idea of; Definition; General Propositions. 

The term "fever" implies tox::emia, or at least some departure from the 
normal constitution of the blood . The word u puerperal" of course expresses 
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~~eit::>pe~:r~e~!~i~~~~lr ;~ ,:·t~:;Se1~~:,im~fy':~o~~·i~b~~ 1f:~~;'·f~-<~ ,;~::,~~~~: 
~l'his _ gen~ral expression, ~ague as it is, and e1~1bracing many couditionis \'ary· 
mg w km<l ~n<l degree, is the_ most convement and the lea~t compromising 
that can be formulated. In this sense" Puerperal Fever" commits us to uo 
th.eury o.r cre_e<l. It leaves_ us free tu p~1:sue the task ?f analysis by the light 
of phyo1olog1cal 1 patholog1cal, and clm1cul observation. In this wav we 
may hope to simplify a subject embroiled in conflicting theories, more (>~r less 
arbitrary and exclusive; and to evolve out of confusion some clear and 
definite principles which shall serve for scientific classification and thera· 
peutical imlications. 

A funda1_uental fallacy in the pursuit of the solution of the problem of 
puerperal fever has been the search for one hypothesis, one solution. But 
the laws of biology are not so simple. 'Ve must be prepared to accept many 
facts, not hastily to reject any. " 'e must study alJ authenticated facts in 
their individual significance, and in their aggregate relations. 

Beginning with the general condition, "Fe\'er in a Puerpera," we shnli 
then seek to analyze by differentiation the various states which come under 
this corumon denomination; and thus we shall the better appreciate the un· 
clerlying conditions, the special puerperal phenomena, which justify us in 
binding them all together into one group. 

This is a strictly clinical method of inquiry. Corning to the bed:side of a 
puerpera with fo\·er we at fir::it recognize only the common signs of fo,·er. 
Then comts the question as to the nature of tbe fever. The solution of this 
will often depend upon a knowledge of its etiology, an<l this in tum will 
often only be made out by iu\•estig:uion into the history of the ca!:ie; and not 
seldom, history failing or leaclrng astray, we are compelled to wait for the 
development of the symptoms, and for collateral information, which may not 
come until the illnei!S is ended by death or recovery. 

Re\'erting, for our immediate purpose, to the question: Is there a. puer· 
pend fover Lhat has its own characters, its own laws, like scarlatina and its 
congener~ t In one sen~e the answer must be in the affirmative; io the sense 
prnmdated it must be in lhe negative. 

I~et us get rid of this applHent ambiguity. Can the puerpera generate a 
specific poison that will produce a true fover iu herself, capable of being 
propagated to other:;~ This may be doubted. But certainly there ari::ie in 
e\·ery puerpera. proces~es which are peculiar to her state, and which, if dis
turbed from their orderly course, may lead to fever. Thus, in the corupara· 
tive histories we have given of the "Process of Ge~tation/1 and of the 
"Puerperal Procci!s," we see that the sudden revolution wrought on the ter
mination of gestation is marked by local and constitutional changes of the 
mo::-t striking kind. The local changes are, in the first place, traumatic, the 
immediu.te rc:sult of' the violent process of labor; in tbe second place, the 
disintegration of' tissues in the uterus and correlated orgnns; in the third 
place, the altered condition of the blood, a compound of the blood of gesta
tion, intu which is thrown the disintegrated stuff of involution, a kind of 
sepgis which is ready at any moment to evoke inflammatory or febril~ actio~, 
if its elimination be impeded. In this sense, the!l, we have a fever sm. genens, 
a puerperal fover. This Hobert Barnes long ago called excretory p11crperal 
fet•e1\ tu signif)' fever from impeded excretion.1 In the same plac~ he styled 
this disorder u Autogenetic," to signii)' that it nri?:es in the pat1e~1t's o.wn 
system, in contradistiuctiou from those fevers which were due to 111fect1on 
from without, aud which he called "Heterogenetic." These terms have 

1 11 Lcctureson Puerpernl Fever," Lancet, 1805. 
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become cla1':sic. But their full significance does not seem to be even yet 
appreciated. 

The excretory autogeoetic fever i:; the simplest forr'?. of puerperal fe':er. 
Upon this form may be grafted: 1. The products of iuflammatory action 

in the tissues of the part.urient canal i 2. The products of decorupo~ilion or 
seplic stuff on the surface of the parturient canal, abst>rbed from this sur· 
faCe, and especially from the wounds of the placental site1 of the cervix 
uteri, and perineum. 

This idea of the radical distinction between gestation and puerpery has 
beeu seized by Pajot, who says, "Nothing in the physiology and pathology 
of gestation resembles the physiology and pathology of. puerpery. pu1·!ng 
gestation, all tends to hypertrophy; after labor, atrophy 1s the prcdommatrng 
symptom. The uosologicai line of demarcation is equally striking.'' 

\Ve assume, then, that there are certain geaeral 'ltnderlying conditions 
which modify all the febrile states to which the puerpera i:; liable. The 
following propositions may be stated: 

1. Bloud·poisoning in puerpery is: 
A. Autogenelic, arisiug from processes inherent to the subject; or B. 

Heleroge1tetic, the result of infection from without. 
2. The diseases of puerpery are diseases of low vascular tension 1 thus 

dia1uetrieally differing from the diseases of the gravida, which are diseases 
of high vascular tension. 

8. Ho long as excretion of waste stuff keeps pace with its disintegration 
and absorption, the condition is physiological. This depends upon healthy 
organs, freedom from morbid diathesis, and froru intercurrent disturbing in· 
fluences. 

4. Whell the physiological equ ilibrium between absorption and excretion 
i:; <listurbed 1 waste stuff accumulates in the blood: there is toxremia1 aad 
toxremia entails fever. 

U pou these general laws we may base the following summary of puerperal 
tox<.-emia. The particular poisons may defy chemical and microscopical 
analysis. But we are justified iu describing two forms: 1. There is accu· 
mulation of lactic acid in the blood, the result of excessive muscular energy 
duriug labor. The researches of Helmholtz, Brown·Sl!quard 1 and Ludwig 
prove that decided changes take place in the muscles themselves under great 
exertion. Urea, carbonic acid, and water are flischargcd in consequence. 
Dubois·Reyruon<l showed that the muscular juice, which, so long as the 
mu~cles are quiescent, possesses a neutral or faintly alkaline reaction, be
comes after violent exertion decidedly acid. Lactic acid is thus formed and 
gets into the blood. 

The nervous system also suffers. Bence Jones showed that abundance of 
phosphates are discharged after great mental exertion. Gamgee ("Edin
burgh Veterinary Review," 1862)1 in an article on" Unwholesome l\Ieat and 
:i.\Iilk,n sa.ys that cadaveric venom and animal poisons of undetermined 
nature may be developed spontaneously in health or disease. He is inclined 
to regard as the same deleterious principle, developed in an infuriated and 
overdriven ox, a passionate woman 1 the cadaveric venom of the human sub· 
ject, or that of human beillgs or animals suffering many hours in labor, or 
from parturient fe\'er. 

The peculiar alteration of the blood1 induced by severe nervous and mus· 
cular exertion 1 is further proved by the loss of muscular irritability. This 
is noted in overdriven cattle1 animals hunted to death, soldiers killed in 
battle after a long fight. In these cases post-mortem. rigidity comes quickly, 
is of short duration, and putrefaction soon begins. 
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A woman whu ha~ underl!one a severe labor pre:-;ents similar phenomena. 
Thus we find in prolructe1l labor a cause of' autogenetic puerpentl fe\·cr. 

Thio bluod-empoisonment is, perhaps, the earlie:;t and tbe ~imple::;t form of 
JHH'qwrul f'enr; but it rarely exists alone. It i:-; soon complicated with: 

:!_ The atcumulation of the waste stuff' atte111ling the i1wolution of the 
utt:rine ancl nther ti,.sues brought into existence for the purpo~e:-; nf gestation 
an1l labor, nnd which, thei:ie proce:;$eS bf'ing accompli!-ihed, have to be disin
te~rated, ahso1:betl intc~ t~1e blood, aud discha.rged by the excreting organs. t., 

Hence we find a d1st111ct source of ernpo1sonment adclerl tu that which 
procee,ls from excessive muscular and nervous at'tiou. The cnse hi now com
plicated. Otill the toxwmia is autogenetic. These two empoisonments are 
forms of endosepsis. 

lf the lahor have not been severe or protracted, ancl nothing have occurred 
to check excretiou, this involution stuff is got rid of ns fast as it enters 
the blood, and there is normal puerpery; no fe\'er. But where the contrary 
conditions occur, there is a twdold toxremia, and fever results. This two
fold pohmn, and the attendant conditions, will underlie and modify all the 
disl'ases of puerpery. 

3. Then there is a third form of self·empoisonment by absorption of foul 
stun: the rc:sult of netrosis or decomposition of the tissues of' the mucous 
surface of the gl'nital canal. This is auto.~ep~is. Allied to this is the ab
sorption of putrid fluid or gases, the product of decomposing clot or placenta 
in lhe uterus. 

4. 'J hen there is a fourth source of empoisonment, as by infection or 
inoculation of some foreign poison. This is exosep.ili.i, heterogenetic. 

Thus we may understand that there may be a simple endn!lepsis, that auto
sepsis is grafted upon cndn$iepsis, and ex.osepsis is a compound of nil three. 

Thus we arrive nt the demonstration of the fallacy so often uttered that 
scurlatinn in a puerpem is scarlatina and nothing more. It is something 
more. It is the foreign zymosis grafted upon the puerperal condition, and 
modified hy it. If the foreign zymosis do not find at the moment of its entry 
an exi.sting nuLogenctic fover 1 this is instantly and necessarily produced. 
For the new poison at once disturbs the process of excretion. 

We may here repent a formula stated by Robert Barne8 many years ago, 
and now generally recognized, which we believe ~o be of clinicttl, as well as 
of pnthological, value: Endosepsis produces a level' possel"sing little or no 
infective property i auto~epsis and exosepsis are highly infective. 

In the natural order we fir:sL study the hi.story of auto:sepsh~. 
The factors of nutosepsis breaking out into fover are: Predi,:.posing con

ditions continued frum gestation-as, 1. Ilyperinosis. 2. Hydrremia. In 
addition to the above normal conditions of the blood continued from gesta
tion, there are certain abnormal conditions, as urimcmia and albuminuria, 
cholremin. 3. Lowered vascular tension. -1. Lriwer nervous energy, brought 
about by shock and exhau:stion of labor. 5. The traumatic injurito-" of' labor. 
6. The degradation of the blood by the products of exce!l-sive muscular and 
nervous work, nnd by the rapid absorption of redemntousserum from tl.1e per~
metrircounective tissue and elsewhere. Then we find another group of condi
tions thnt cl istu rb the order! y course of puerpery : 7. Those that retard secretion 
aud excretion, ns chills; malarious influences i errors of diet, amongst which 
insufficient diet is oue i bad hygienic su1Toundings1 ns too high or too lo\\: t.em
pera.ture and had ventilation; emotions. 8. Then there is a group, of concl1t10as 
that ~upply a direct poison to the system, us fo_ul stuff from retenti~m ofylacc.nta, 
clots, nr lorhia in the uterus; the absorpt10n ot the caduver1c pmson lrorn 
carrying a dead child; the poisou r~sulting from necrosis of tissue from long 
prbsure under protracted labor or iastrurnents. 9. Another group of causes 

4~ 
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will be found in the stases and congestions caused by pregnancy (C Braun). 
10. The strumous diathesis, and other constilutional dyscruoirc, especially pre
dispose. 11. Then there often occurs a most powerful predisposing cause in 
hemorrhage. If this exceed in a marked degree the physiological amount, 
the rapidity and activity of the process of absorption nre enormously in
creased; and any noxious matter in the tissues. or in the parturient canal, 
is more sure to be taken in. At the same time, the secreting and excreting 
energy being lowered, the absorbed noxious matters are almost sure to accu
mulate. 

Sometimes associated with hernorrhage, but sometimes resulting from other 
causes, is a relaxed state of the uterus. This has been insisted upon as a 
courlition of primary importance by some French authord, and in England 
by Graily Ilewilt. It is undoubtedly in some cases a powerful predisposing 
factor. But it is sometimes secondary upon the fever. The patient may at 

~ ~1s~0h ~ ;e i~m~h: ~=J~::~~~ac;~dt~!e:~~;·u~~e1Jf~~~~~ tl~~:i~1~:~d a~}1li:o~:~~:1a1 
description of the excretory puerperal fever theory, we may pursue the 
examination of the other theories that have been enunciated. 
Tm~ THEORY OF PuTiun An:50HPTION.-The favorite theory of the last 

century was that the disease arises from absorption of putrid matter. Kirk
land thus expresses it: 11 There are other causes besides inflammation which 
bring on puerperal fo\'er, for it sometimes happens that coagulated blood 
lodges in the uterus after delivery, and, putrefying from access of air, forms 
a most active poiimn-is, in fact, absorbed-and brings on a putrid fever." 
The same theory is expressed in nearly identical terms by 'Vhite. 

Clinical observation abundantly proves that a large proportion of auto
genetic cases arise in this way. 

Hobert Ferguson injected putrilage into the veins of animals; phlebitis 
and typhoid symptoms followed. Semmelweiss performed similar experi
ments on puerperal rabbits. Denman and Van Swieteu preceded Semmel
weiss (18-::17) in advocating the doctrine now generally received, that every 
case of puerperal fever is to be looked upon as a resorption fever, excited 
by the reception of a decomposed animal matter, whether this he introduced 
from without or developed \vi thin the subject (Selbstinfection). This doctrine, 
says Spiegel berg, comprises in general all there is to be said about the origin 
of' puerperal fenr. And since, he says, the reception of the infecting stuff 
can only come frmn the wounded tegument, from a wound, so puerperal fever 
beloug5 to the order of ordinary wound-fo,·ens, inasmuch as this idea embraces 
all the phenomena which arise in the entire organism as consequences of the 
local wound inflammation, and the local absorptiun of septic stuff. 

The con~iderntion of the traumatic theory cannot well bP, takeu up apart 
from the septiccemic theory. Points of distinction may, indeed, be made out; 
but to some extent traumatism and septicremia are' conjoint factors. The 
conditions under which septic!emia may be held to work independently of 
traumatil:lm will be pointed out. Traumatism alone cannot induce puerperal 
fever. Trauruatism is universal, and fever is exceptional. 

It appears to us that the term" traumatic fever" is entirely arbitrary. If 
it be assumed that the wounds rnade in childbirth never heal without under
going au inflammatory process which sets up fever, the negative evidence of 
the vast majority of puerpera~. in this country at least, contradicts this 
assumption. These wounds, under good hygienic and individual conditions, 
heal without fever. In the German lying-in hospitals-the birthplace, we 
believe, of the traumatic theory-febrile irritation, more or less closely verg
ing on declared fever, is no doubt com1non during the healing stage of the 
labor wounds. But this febrile movement is the expression of infection. 
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The term" traumatic fever," then, may properly be discarded a::. misleadiua. 
The wouurls are inevitable, and if kept cleau aud the subject be healtbJ, 
are harrult:s:-i. All sound prophylaxis is based upon thi3 law. That hospital 
stand~couvicted of maladministration in which poison from without is allowed 
to eater by physiological wounds. Appeal to the hypothesis of traumatic 
fever is vain. 

The appearance of erysipelas or diphtheritic membrane on the traumatic 
bUrfaces is no proof that the morbid process began on those surfaces. The 
ra:sh of scarlatina, rubeola, is especially apt to break out with most intensity 
at the seat of 111jury. Thus, Paget says he cut a boy for stone i three days 
after he became very ill, but soon a v isc id red eruption appeared at and 
about the wound. This was measles, earl iest and most intense at the seat of 
injury, just as erysipelas might have been. Ile saw similar events with 
scarlet fover, and \ Villiam Budd recorded a case of smallpox which appeared 
most intensely over a bruise on the nates. Thu~, says Paget," the lucld de· 
termination of' erysipelas aud of other allied diseases is nu proof at all of their 
local origin or local uature. The same local manifestations happen ia the 
truest eruptive fe,•ers." 

The sepli.cremic theory is that which holds, at the present time, the greatest 
sway. lt is not inconsistent with the theory of infection by microbe.s i nor 
does it depend upon that theory. Its clearest expunt>nts are Sclm>eder and 
Spiegel berg. Schroeder postulates first a wound. This is found in every 
newly <leli\•ered woman . Through some wound in the parturient tract a 
poison is introduced. If there is no wound, there is no infection. H the 
wouuds remain in their simple state, granulating, there i:s no evil, or at most 
the accidents are purely local, simply ioffarumator.v. But if rnfection touch 
the.:<e wounds, then there is propagation of the inRammation. empoisonment 
of the w111111rn, and the series of phenomena called puerperal fe,•er. 

Bpiegelberg sets out a similar hypothesis. He says: "Every wounded 
ti:<sue is, at the seat of the injury, necrotic tissue. Around this there arises 
inthunmatory re:tct ion, which spreads to surrounding tissues, but which is 
leiss intense in proportion to the distance from the centre. This iofiamrua
tioo favors the resorption of the necrosed particles. Even when a violent 
crushin~ has taken place, the crushed tis:sue does not <lie ofi: but is absorbed 
through the reacth•e surrouuding inflammation. But if' germs of putrefac
tion come into the wound, then through their action the wounded tissue dies 
off~ luHI the:ie germg now excite wound-suppuration and u:owuljcvcr." 

lt is quite different when the so-called" septic" poisoo is brought to a fresh 
wound, infect~ it, or when irnch poison first forms upon the suppurative sur
face. Then this i:s of a nature quite distinct from the simple putrefactive 
mntter,:nHI it opt>rates differently. It iR not destroyed b.v the living tissues1 

M the putrcfacti,·e germs commonly are, but it spread:" from the place of 
reception throughout the body, and there chiefly multipliei<. The p1>stulate 
thnt the poison can only enter through a wound is disproved by facts. Thus 
the "epticiemic theory ms stated b.v Schroeder falls to the grouud. 

lu n recent discussion in X ew York tbe septicremic theory wa!) nlmost uni
versally accepted. Thus, Thomas, Lusk, and )fondc affirm that puerperal 
fever is puerperal septicmmin. The most remarkable clissentient is Fordyce 
Barker, who still adheres to the opiniou expre::;::sed in his work that puer
pend ~t!nr originR;tes f~o~ epidemic c~uses, fro1~1 contag.ion a~d infe~tion . 
Ile believe~ in sept1cmrn1a from uosocomial malaria n.ncl direct moculatwn. 

llutchinsou submits that the term u septicromia nought LO be applied to 
the result of poisoning of blood induced by the inflammation of the patient's 
own ti:ssues. We very often get syuiptoms of septicrnmia in ca!:!es in which 
there has been no possibility of their being produced by morbid poison from 
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without. He a<lmits the influence of morbid nrntter as an irritant in ~etting 
up inffammnlion i but he believe::; that the stage nf gangrl'nnus inflammation 
of the pnrt is one which is essential to septil·a:~1ia. Locul iujury is an acci
dent "hich may start the septiciemia. But for this to ari~e pr~:--upposes 11 
peculiar state of the blllo<l. The prick of a i1eedle, the sting of a bte! the 
mo:st trivial operation, niay, in some statei:i of the constitu~ion, prove fatal. 
llrnlthy persons may resist a poison even '\hich would do fatal mischief in 
certain unhealthy stat£>s. Thus, vaccination in heulthy suhjects may stt up 
a perfrctly regular zynrnsis: whilst in certain unhealthy subjects erysipelas, 
or diffuse c:ellulitif-l, rnay follow. And we may use the aualogy of vaccina
tion 111 funher illust1atiou cif' the peculiarities of gei;:;tation and puerpery. 
J mt as gl·station and puerpery may evoke any latent morbid diathesis, so 
that thU:•c condition~ become tests of the soundnees of the subjc>rt, so may 
vaccinntion evoke latent morbid proclivity, as syphilis. ' Vhe11 1his happens, 
the lymph used for inoculation is too readily U<'l'Used of carrying the SJphi
litic poison with 1t. 'Vlrnt do we know of tht: inturenctions of two or more 
poisons circulating togetherY Yery little. But the history of fe,·ers in 
child bed certainly shows that oue or the other poison is modified, and it iM 
quite pos::sible that a new one may be produced. 

An intere::iting illustration of this view is given by llutchiusnn in a valu
able memoir," Causes of Death of Ewes after Parturition" ("Obst. Trans.," 
18i7 . He observed that ewes, "hilst giving milk, becnme liubl<' to a sort 
of idiopa1hic tetanus, if fed upon ·'cotton-cake." The same food gi\'en to 
lambs, hoggets, an<l undelivered ewes produced no ill·eff~cts. IL :)eems, theu, 
a clear proof that a noxious irritant was produced by a substance taken 
into puerperal blood, \\ hich in non-puerperal blood w11~ harmle~s. 

lu this connec:ti(,ll we may cite, us e:xarnples of the p:1rt played by trnu
matisrn and .!iepticremia, cases of adherent placenta, in \\ hich more than 
usual injury \\3:) inHicted by the forcible detachment, perhaps incomplete, of 
this organ, Ilegar, 1 Illiter,~ and others have satisfactorily proved thb source 
of danger. In some cases a piece of placenta remains attached, forming the 
"placental polypus." Jn such cases septicremia is easily set up. 

Stadf'el<lt relutes a case which suggests another view. A 1-para was deliv
ered in hospital, nf'ter fifty-two hours' labor, of a dead child. Signs of 
metritis \\ere observed during labor. She died on the third day. Autopsy 
revraled peritouiti~, ruetrophlebitis, endometrilis; the uterus imperfectly 
contrnctC>cl, the inner surface co,·ered with au abundant, partly puriform, 
partly chocolnte-colorecl mucous layer capable of beiug scraped utt: 1n the 
left superior angle of' the uterus was att11che<l a bit of placenta, the size of an 
eg~. Stadfoldt ~ays, it cannot be denied that the same proC(SS in the uterus 
which \\U:) the caui:.e of the adhesion of the plact'uta gave riee to the un
usually early and \·iolent occurrence of the puerperal fever. The fever was 
caught in th~ hospital before labor. 

Analogous to these cases of placental retention are tho~c in which fibroid 
tumor~, embedded in the uterine wall or projecting into the cavity, have 
complicated labor. In some of these ca~es, especially if' the tumor have 
beell attached to the fundus of the uteru~. no trouble may result. In a. 
second clal:-s of cases the tumor undergoes crm:;}1ing, bruising1 even tearing, 
during labor; it is then apt to fall into necrosis, and a bad form of septi
cremm !s set up. In a third class, the tumor may have undergone no injury, 
buti be.mg compressed by the contracting uterus afte r labor, its supply of 
blood is suddenly dim inished, it falls into uecro!iiS, and septicremia results. 
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'Ve have seen examples of all these conditions. Chiari, Braun, and Spaeth 
relate a case enrling fatally on the second day of endometrilis sp!tacelosa fol
lowing htbor with fibroid tumor in the uterus, secale havinO' been uiven. 
This is a cnsc in which secale ought not to be giveP.. 

0 0 

The identity of puerperal Jevrn· and ~o-called .-;w·gical fever is held by many. 
The question was formally put by Spencer 'Velis as the basis of discussion 
by the Obstetrical Society of London. It falls within the discussion of trau
matism and septic:.emia. 

That there are many points of analogy is undoubted; but there are also 
points of difference which forbid us to accept the doctrine of identity. The 
sL1bject of' an amputation, and a woman after Jabor, both present wounds. 
Both may be considered as susceptible to invasion by poisons. In both the 
poison may effect a lodgement on tbe wounds. But it is easy to carry the 
comparison too far. Amputation is presumably performed on account of 
disease. Tbe condition of' the patient is pathological to start with. There 
is no special provision in the system made for the express purpose of healing 
the wound. The wounds in the puerpera are physiological. There is a dis
tinct provision ad hoc for restoration to the ordinary state. It is in this pro
vision, marked by extraordinary activity of absorption and excretion, that 
lies the peculiarity of the puerperal state. This condition lias no parallel in 
the ordinary surgical patient. 

Anrl if we accept, for the occasion, the comparison between the surgical 
and the puerperal patients, the case is far from being so much simplified as 
is assumed. If we are asked, ·what is puerperal fever? may it not be asked 
in return, "\Vhat is surgical fever? Is surgical fever one uniform, definite, 
pathological entity? 'Vould it not be a truer statement to say that, just as 
puerperal fever can only be accepted as a general term to signify fever in a 
puerpern, so is surgical fever a general term to signify fever in a surgical 
patieut? In neither is the fever one constant thing. There are varieties of 
surgical fevers as there are varieties of puerperal fevers. If' it be coo tended 
tha.t by surgical fever is meant septicremia and nothing else, this is simply 
begging the question; we must still ask, 'Vhat is septicremia? And again, 
if surgeons are prepared to give a precise definition ofsepticremia in surgical 
patients, are they also prepared to show that a septic::emia of tbe same char
acter is produced in lying-in women? Septicremia is a compound term. 
There is the sepsis, th~ poison; there is the blood which receives the poison . 
Now, if it be possible to t:ihow that the sepsis in the two subjects is identical, 
it would still be necessary to show identity or near similarity in the recipient 
blood. The first term of the proposition is certainly not proved i the second 
is certainly not true. This theory, then, like that of the microbists, is too 
absolute and exclusive. It may account for a large number, perhaps the 
greater number, of cases in lying-in hospitals; but it does not account for 
cases beginning before there is a wound, nor for the propagation to non
puerpernl women . 

The :J11wory of Empoisonment by the Agency of Jfictoscopic Organisms: 
Bacteria; llicrococci; Jllicrobes. 

This the01·)', gradually developing since the researches of Mctyrhofer, 
especiallr iu 186;), hfls now acquired consistency, if not as an all-sufficient 
explanal.ion of' the production of puerperal fever, at least as an imp1nt~nt 
factor. l\fayrhofer discovered in the lochia of sick ~uerp~ral. women mo~!llg 

~~~11~~~1 ~~~cr~~:~11c!~~.~,~~\~·~~ct~~·: t~~~scea~~s: if t~~ees~u~~b:.f:~~~1•1 .nof:f~~~0f~ 
the Jochia, but on t.he surface of puerperal wounds, in the uterine lymphatics, 
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in the infiltrations of the connecti\·e tissue, in the exudations of the serous 
cavities; and demonstrated that tbe bodies with fine nuclei desel'ibed by 
Virchow and llohl were moniliform bacteria. Several observers punrned 
this course of investigation. But it is to Pasteur that we owe the clearest 
and most definite conclusions. 

\Ye borrow from Chnrpentier,1 who has given the he8t review of the sub
ject, the following summary of Pasteur's doctrine by Raymond: "When the 
lochia of a puerpera in J!:Ou<i condition are examined, few or no microscopic 
organi~ms are found. But if the lochia of a woman threattned with puer
peral disorder are examined, one is struck by the abundance of the organ
isms; and, if death happens, the same <Jrganisms which had been obser\'ed 
in Lhe lochia are found in the pus of the peritoneum, in the uterine lym· 
phatics, in the pleuritic t:ffusions, in metastatic abscesses, in the visceral 
suppurations. Pasteur even succeeded in proving, hy his proC'esses of culture, 
that the hlood of' uffocred women, even before death, contained microscopic 
organisms. Further1 Pa~teur was able1 by the simple examination of the 
lochia for organisms, to predict an attack of fo,·er before the most searching 
clinical observations of the physicians awakened suspicion of' evil.n 

The parlicular organism described is the clwpelet en gmins. But Pasteur 
says this particular form is not the only one found. Puerperal Je,·er, he 
says, hais no special microbe. There are several form!l. The noxions 
organism is cultivated abundantly in the lochia, in the uterine cavity. The 
peritoneum, being contiguous, is penetrated by it; there it is cuJti,·ated, and 
produce!:i, by its rapid multiplication, the peritonitis with pus filled with the 
organisms. If the medium offered by the peritoneal cavity is not favorable 
to thi~ org11.nism 1 the disorders are more limited. Instead of intense general 
peritoniliis we shall see pelviperitonitis of slower course. But successi\·e 
invasions from the uterine cavity render it difficult to cure. 

"It is thus easy to understand the cases of phlebitis and pelviperitonitis. 
It is the situation of the wound, the connections of the uterus, which iacrease 
the danger; and it is this alone which is peculiar to the puerpera, distin· 
guishing her as a specially wounded subject. Let the microbe come, having 
before it so many open doors, be it an infective organism of the nature of 
the septic vibrio to "bich Pasteur attributes the sperial septirremia which 
he has studied in nnimals, the disease will take the infective and rapid form, 
an<l we shall witneEs those cataclysmic deaths which have so often desolated 
lying·in hospitals. The blood then pre::ents the characters observed in typhoid 
diseases. 

"Whrn we consider the variety of forms presented by puerperal fever, it 
is difficult to admit that it is caused by one infecting agent, one microscopic 
or~~rnism." · 

That micrococci exist in the living body nnd play an important part in 
the morbid process is made evident from many observntion$1;, and e~pecially 
from the folluwing case recorded by Lomer. A 9-parn, on account of placenta 
prmvia, was delivered by turning and extraction. Tweuty·four hours later 
she had a chill, and peritonitis set in; then followed diffuse phlegmon of the 
right labio·crurnl region, phlegmon of the lower part of the left leg, with 
varicosities in a state of superficial gangrene, and diffuse phlegruonnus 
swelling of the right hand and lower part of the right arm, ali::o t>xquisite 
euphoria. Dealh on the fifth day. Blood drawn during life was crowded 
with chain-like mi~rococci. One hour after den.th, n necrotic endometrium 
with purulent peritonitis was found. Micrococci were found in the pus and 
in the li\'er and kidneys. Micrococci have also been found in pemphigus 
vesicles. 

1 Truit~ pratique des AccC1uchemenls, 1S~:l. 
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Uoze and Feltt. made hypodermic injections of blood taken from puerperal
fe\•er patients iu rabbit.t:. Most of the animals died of diarrhcea and con
vulsion~. Eberth inoc~lated the coroere of rabbits with croupous exudations 
from women who had died of puerperal fe\·er, and found that thediphtheritic 
procc~s was routinued upon the cornea, and that the matter contained micro
cocci. 

~till the question returns: How are these iufecti\•e microbes introduced? 
The answer, that they attack the wounds caused in labor, does not cover the 
whole case. For some women are attacked before labor; and the great 
majority of women, notwithstanding those wounds, escnpe puerperal fover. 
And how, it h:u1 bten pertinently asked, do the organisms find entrance in 
those most terrihle cast8 of' all in which death follows in a few hours 1 The 
uterus, fully contracted, hns left no gaping mouth; the lochia have not been 
fet.ic.l; there has been no phlebitis or lymphangitis or phlegmasin. of any 
kind. What open road have the microbes found to invade, not nlone the 
puerpcraa nd the child she bears, but also Lhe nurses and the midwives who are 
living in the midst of' lying·i n women? But these last are seized notwith
standing. and present the peritonitis so characteristic of puerperal infection. 

The conclusions of Pasteur are not uncontested. Thu~, Artwing, in a 
recent communication to the Socidi· des Scienced Jfi'dicaleiJ of Lyons, whilst 
verif)-ing the association of microbes with puerperal fever, maintains that 
the difft!rent forms of puerperal septicreruia are all due to the action of one 
living poison; that there is only one micrr:Organism concerned; and that 
this has not been proved to be special to the puerperal state. Lomer1 states 
the following conclusions: u In puerperal fever, in erysipelas, in scarlet fever, 
in diphtheria, and in the secretion of wounds, chain-like micrococci are found 
which have as yet not been proved to possess individual differences. But it 
may hereafter be shown that there are different kinds of cha in-like micro
cocci, that each kind has its distinct and specific action." 

'Vben in nay case of puerperal fever the presence of these micrococci has 
been detected in the exudation, they have also beeu found in the deeper 
orguns. 

Other microOrganisms may be present, but their presence in the dead 
body does not u.Jways prove that they existed in the living body; they are 
often the result of post-mortem decomposition. 

It is as yet impossible to classify puerperal fever as regards course and 
prognosis according to the varieties of the microOrganisru!:I found (Dolfris), 
or according to their mode of invasion (Frnenkel) . 

We will now sketch the second form of puerperal fever, taking first the 
more t\·pical autogenetic fevers. 

1. First of these is the simple f.rcrelory puerpem.lferer. This has beeu suf
ficiently described. 

2. Pelt•ic ('elluliti.11 01· Parametritis; Pell'ic Peritonitis or Perim.elriti.'1; Jletro
pe,.imetrilis; Injfonrnwtion of the Broad Ligamenld. Salpi11gitis. Colpitis. 

Sometimes tox~cmia renals itself in general systemic disturbance; some
times inf111mnrntory curnplicatioas constitute the most conspicuous feature. 
It may he taken as a general fact that, where acute infinmmations occur, the 
general blood poisoning is less severe, or that the condition of the blood is 
sounder, more nhle to resist the noxious action of' the i1n•adiog poison. ~hus, 
we mny, in most rtt~c~. look upon pelvic cellulitis and pelvic perimetrit1s as 
evidence of' a reser\'e of power in the subject, which may carry her through 

1 I• Our J>rt:•l·nt Knnwlc·d!!C of the Helntion~ bPtwccn )Licrollrg1uii~m~ und l'uerpt'rnl 
Fcvtr." Amer .. Journ. of Ob~letric~. July, 18R·1. 
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the trial. The disorder is localized, whereas in extreme cases the entire sys
tem is overpowered. 

Inflammation is rarely limited to one tissue. Ilence the danger of error 
from adopting in their strict sense the ter~1s "perim~tritis" and" para~ie
tritis," or equivalent terms. Commonly, rnflammat1on of the conuect1ve 
tissue of the broad ligaments is complicated with pelvic peritonitis. Is there 
such a state as pure inflammation of the pelvic tissues after labor? ''re doubt 
it, believing that a toxremicelement is always concerned. Not only may the 
connective tissue and peritoneum be the seat of inflammation, but the sub
stance of the uterus itself may be inflamed= metritis; the vessels, e.:!pecial ly 
the veins= phlegmasia; and the lymphatics= lymphangitis. . , 

It is a general l.aw that organs that have been recently engaged JU active 
or extreme physiological work are especially susceptible to inflammation .. It 
is interesting to inquire which tissue is t~e first _to be attack~~- Postul~t1n~, 
as we do with some confidence, that the immediate cause of mftammat10n 1s 
an irritating matter carried in the blood, we shall naturally concluile that 
the inner coats of the vessels, the veins and lymphatics, will he the first 
affected. The veoules and lymphatics are the direct recipients of foul mat
ter from the inner surface of the uterus or other traumatic urea. Accordingly 
we find the vessels almost invariably affected. By contiguity, the morbid 
process extencl3 to the substance of tbe uterus: myornetritis; thence to the 
vessels and connective tissue of the broad ligamen.ts, and thence to the in
vesting peritoneum. The greatest virulence of the inflammation is often 
spent upon the cellular tissue. The plastic or adhesive character of the 
inflammation of this tissue serves to limit or to localize it here. There is a 
marked analogy in this condition to that of thrombosis, which we shall pres
ently describe. It is probable that in many cases, at least of so-called pelvic 
inflammation, the initiative condition is thrombosis. The order of events is 
as follows: 1. There is irritating matter ou the placental site or other part 
of the uterine surface. 2. This matter is absorbed into the venules and 
lymphatics. 3. Coming in contact in these vessels with hyperinotic blood, 
in a state approaching stasis, the fibrin is precipitated, forming th mm bi. 4. 
The initating matter retarded in the vessels sets up inflammation ill the wal Is 
of tbe vessels, whence it extends to the connective tissue and peritoneum, as 
a1ready stated. 

ThuS we see that pelvic inflammation is a conservative process, limiting or 
controlliug the spread of poisonous matter into the general circulation. 

We may analyze the cases of pelvic peritonitis into three principal varie
ties, always bearing in mind that there is no rigorous Jine of demarcation. 
1. There are cases in which inflammation is not obviously complicated. Tb is 
will tell more especially upon the peritoneum. After extreme physiological 
activity of the uterus, its investing membrane-like the pleura-may, under 
a surlden impression of cold or violence, become inflamed. The influence of 
cold is well illustrated iu some cases, where the abdomen has been kept 
swamped with cold water or ice after labor, or ·where ice has been applied 
inside the uterus. Vloleuce in the shape of rough "kneading" to expel the 
placenta and to arrest hemorrhage is also very apt to cause inflammation. 
'Ve haYe known it to be caused by coitus forced upon the woman within a 
few <lays of labor. 

SYMPTOMS AND CouRSE.-It rarely manifests itself before the third day; 
and it is interesting to note that the process of involution, disintegration, 

. and absorption is ouly beginning about this time. This fact has a wide 
application in the study of puerperal disease. On the other haml, the sus· 
ceptibility continues for an indefinite time. Inflammation may break out 
when an adequate exciting cause is applied. Thus, a young lady of deli· 
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cate organization suckled. imperfectly for seYeu \ree~s; whilst menstruating 
she underwent great fatigue, and came homf' with mtense abdominal pain 
and fever. This is not an u~common history. It points to the analogy 
betweeu labor and menstruat1on. In such cases the iuflammalion is pri
rnaril)" peritouitic. 

But not even in all these essentially inflammatory cases is the inflamma
tion expended upon the peritoneum . There is a group of cases in which 
traumatism appears to be an essential factor, in which the chief, or at least the 
primary, seat appears to be the.perimetric conuective tissue. Du1'incr the 
passage of the child's head through the parturieut canal there is comn~only 
htceratiou of the cervix uteri, braising, eYen crushing, of the mucous mem
brane, attended by a dragging or glacier-like movement of the structures in 
most immediate contact with the head upon the subjacent tissues. The 
cellular tissue arou url the cervix is especially contused, stretched; vessels in 
it are torn; hence effusion of serum and ecchymosis. All this we have fre
quently verified by inspection. Everything "is prepared for inflammation . 
The local injury, the effusion, the hyperinotic blood charged with effete 
matter, are there; an exciting cause is alone wauting. A chill is sufficient. 
The chief seat of inflammation is the wounded cellular tissue. In this 
tissue it may run its course, ending in resolution or in abscess, tbe perito
neum being, perhaps, only slightly implicated. 

In another order of cases, characterized by the predominance of a septic 
factor, the inflammation of the pelvic tis.sues is universal. The uterus itself1 

its blooclvessels and lymphatics, the connective tissues around them and in 
the broad ligaments and the peritoneum, nre all involved in inflammation of 
n low type. The inflamed peritoneum, throwing out unhealthy lymph, 
which rapidly breaks down into pus, sets up the like iaflammntion in every 
part of the abdominal peritoneum with which it comes in contact. Septi
cromia attends, constituting a form of autogenetic puerperal fever. Endo
sepsis and autosepsis are combined. 

A still more complex order of cases are those in which poisonous matter 
is inoculated from without. Tbe poison of some zymotic, erysipelas, or the 
septic matter from nnotber puerperal woman, pus or ichor from a wound, or 
the cadaveric poison is absorbed by the traumat ic surfaces left by labor. 
This constitutes a form of heterogenetic puerperal fever. In this order of 
cases the disease commonly breaks out early-on the second or third day . 
There is general blood infection; fever of a fow type-u typhoi<l n it is some
times called-is apt to carry off the patient in a few days, perhaps before 
any marked local inflammation can be produced. 

We may still recognize a mixerl order of cases, in which there is a septic 
factor, controlled by a comparatively healthy state of blood. The inflam
mation begius iu the uterine sinuses and lymphatic::;. Under the combined 
influence of traumatism, of blood impaired by the tissue changes of puer
pery, and sometimes of decomposing drbris of placenta, membranes, and 
blood-clots in the uterine cavity, foul matter gets into the uterine sinuses and 
lymphatics, and, not arrested there, from want of contractile energy in the 
uterine fibre, or because being as yet too abundant for the blood it meets iu 
its course to segregate by coagulation, it invades tbe vessels in the broad 
ligaments. where fort.her progress is stayed by the formation of clots. This 
thrombotic. process is generally attended by inflammation of the perivascula.r 
t issues n11d of the broad ligaments. If the lymphatics be concerned as wrll 
as the veiniil, then the phenomena of phlegmasia dolens nre developed. In 
this order of cnses the symptoms declare themselves latel' than in the pre
<'ecling- order. It may til.ke a week, or even a fortnight, before the signs of 
thrombosis become clear. 
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That the broad ligaments are chiefly involved in the majority of the!!!t.: 
cases seems proved by the seat of the tumefaction being in the sides of the 
pelvis; by the inflammation being in many cases unilateral, the side affected 
being usually that in which the placenta was attached, or frequenLly the !ell 
side, bcinrr that on which the cervix uteri was fi~sure<l by the occiput in 
labor. This latter £ource of pelvic cellulitis has been much insisted upon 
by Whitehead and Emmet. 

Trousseau may be cite<l as insisting upon the frequent complication of 
phlebitis wiLl1 inflammation of the broad ligaments. 

A very similar description will apply to the perimetric inflammations of 
abortion. It applies often very closely to iuffammation of the broad liga
ments, leading to phlegmasia dolens, beginning in cancer of the cervix 
uteri. 

The Fallopian tubes may become inflamed, perhaps primarily, but cer
tainly by spreading from the vagina and uterus. This is especially seen in 
perilonilill merelricwn, in which the starting·point is gonorrhceal infection. 
Iu some cases of this origin, the tubes become distended by pus, and this is 
poured into the peritoneum either by rupture of the tube or overflow by the 
fimbriated extremity. The ovaries, first catching the foul irritant, are sure 
to be involved. In like manner, a simple puerperal endometritis may spread 
to the tubes; or the tubes may first become inflamed from foul matter being 
generated in them or taken up from the uterus. 

It is remarkable that gonorrhceal peritonitis may break out after child
birth. ~Ir. Giles' relates three cases 1.Jf this kind. Dr. Emil Noeggerath' 
discusses this subject in an elaborate memoir. Ile submitted that gonor
rhooa., apparently cured, may linger in certain portions of the geuerative 
organs for life, constituting " latent gonorrhcea ;11 that ia this form it may 
infoct a healthy person with acute gonorrhrea i and that in the female it may 
pass from the latent into the apparent form, giving rise to acute, chron ic, or 
recurrent perimetritis or ovaritis. Dr. l\Iacdonald3 followed up the subject. 
He discusses Noeggerath's opinions, and gives some interesting cases of his 
owu. He says that in cases of gouorrhreal puerperal endometritis, ''the dis
charge during the acute attack is very characteristic. It is not like the 
ordinary lochia at a ll. It is thin, sero-purulent, and exceedi ngly profuse at 
first, and then becomes less in amount, yellow in color, tough in consistency, 
and excessively offensive to the smell." 

Tbe suspicion of a case of this kind would be an urgent motive for prac
tii;ing intrauterine inj ections of iodine. 

S.\LPIKGITIS PuEHPEHALJS.-A condition not seldom observed in coa
nection with puerperal fever is inflammation and suppuration of a Fallopian 
tube. Th~s conditinn has been described by Ed. Martin ( 1851), F. Howitz 
(18.)8), Forster (18,)9), Vocke (18G0). aod sioce those dates by several 
authors. R. Barne::; published ("Obst. Trans.," 1862) a case following 
induced ~bortiou, with historical notes of the subject. It may be a part of 
the morbul process, as when it is associated with metritis; then there is metro
salpingiti)I. Or it may c<>nstitute the principal feature of the case. The 
great clanger attending it is the rupture of the distended tube, and the 
sudden escape of the otten<ling contents into the peritoneum. Or there may 
be overflow from the timbriated end of the tube. The late Professor Martin, 
of Berlin, related several cases.4 He says it does not always begin in the 
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puerperal week, but sometimes during gestation-sometimes, indeed, before 
the actual pregnancy. Ile thinks in one case it began in blennorrhrea. 

"rhen eocape of pus takes place there is :sudden acute pain; fever follow~. 
nod tympaniti~, which obscures to some extent the peritonitis. If death 
does not follow when invJlution of the uterus has made progress, the enlarged 
tubes mny be felt. It is not probable that a cure is eflCcted, and in the 
chronic state, danger of bursting or extendrng peritonitis is always im
peodiog. 

It appears to us thnt these are cases in which Lawson Tait's operation
the removal of the diseased tubes-may find legitimate application. 

Phlegmasia Dolens, or Thrombosis: Thrombotic Puerperal Fever. 

The history of phlegmasia dolens naturally follows upon that of pelvic 
inflammation. Phlegrnasia dolens1 like perimetriti~, is a variety of puer
peral fever. It is a toxtcmic disorder. It is most commonly autogenetir. 
The toxremia is localized or limited. The two conditions are closely Jinketl 
in genesis and nature. They arise in similar conditions; and it mny be held 
that nt the moment of in\'asiou it is uncertain what form the di!'Ca8e may 
nssume; ncciilentrd conditions, not clearly defined, may determine the e\·olu
tinu into perimetriti~, phlegmnsia dolens, or general septic~cmia. 

\re have seen that in one form of perimetritis, in which the septic element 
is marked, but not m·erwhelmiug, the quality of the blood is so p:oncl that it 
resists the transit of the septic matter, and isolates it in the pelvic ti.~sues. 
A similar eveut also happens in phlegmasia doleus. Both in this respect are 
conservative processes. The blood, clotting under the precipitating power of 
the poison, shuts it out from the general circulation. Ou tbe other hau<l, 
when the 8)'8tern is depressed, the blood poor, aurl the supply of septic stuff 
i::i copiou'3, virulent, and sustaiueil, the clottin~ virtue of the bloo<I i:i over
whelmed and general toxremia takes place. The thrombotic process is ineffi
cient; the imperfect clots break clown in suppuration. 

The name" phlegmasia dolens "-an arbitrary compound of a pathological 
hypothesis und of a symptf)m-woultl be inadequate, even if it were n?t 
bused on error. That the veins iu the broad ligament and the lemoral vem 
are commonly inflamed is true. But this is uot the essence of the di.;ea.~e. 

It is convenient at the outset to enumerate some of the theories which ha\"e 
been held: ~lauriceau thought phlegmasia dolens wus due to suppres~ion of 
lochia; Puzos aacl Levret thougllt it due tn metastasis of milk; Dr. Hall 
thought it consisted in general inflammation of all the ti!:'~ues of the affected 
limh, whence congulable lymph was thrown out into the cellular ti:;:sues; 
"'hite, of ~fonchei-ter, a remarkable clinical ob~er\ler, said it wa~ due to 
obstruction of the lymphatic ; Ferrier attributed it to inflammation of the 
lymphatics; this view \\US adopted by ilamilton, Garclien, and others; D. 

~~~~l~:~::;:>~::::~:;di\~; ~:1:ttti~l~e i~i~~=s~e~~~s:::;·lyc~1~e(:n~~cm~~~~~~1 1iih~:~i 
obetruction of the principal veins of the extremity; Hnuillaucl and Hobert 
Ll'e adopted this theory, and it was generally accepted. . . 

The right path was first struck hy Gulli\·er, who showed the cond1t1011s 
umler which blood coagulates in the veins. Ile especially rlesrribccl the 
proce10~ of chnnge intc> pus-like fluid "hich takes place in the interior of t~1e 
clot, (Ji.;tinguishing- it from suppuration. In this he was followed by ':1~·
chow. Henry Lee ( 18.)2) made important experiments showing- how diffi
cult it i:-i le) cnu~e inf-lnmnrnllon of veins by any irritants; thnt irritants act 
by cau~i11g the blood to coagulate. Gaspard's experiments told the same 
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thini:r. Henry Lee's propo!liition, u that no one ha!; sath~factnrily demon
strated the pre~enre nf an inflammation limited to the lining membrane of 
a \'E'in," is still justified. 

"
7 e mu~t noi. hnwevf'r, forget that thrombosis may he the re:-.ult of em

hoJi,.m. Thmt .J. Y. RimpRon relates the case of a woman who died of 
phlegmnsin. <lolens of the left nrm an<l si<le of the face !"lome weeks after an 
exhn.u~ting labor. After delivery she ha<l signs of emhnlism, fir~t in the 
ri,!!'ht brachia! artery, and then in both legs i then came on phlegma~ia 
dnlens in the left arm. The aortic valves were covered with wart-like 
excrescences. It was suggested as probable that fibrinous clC'tritus pa!lsiu~ 
from the nrteri<>s into the capillaries and veins of the left arm caused 
phlebitic thromhosi~. 

The more r<'cent researches of :Mackenzie and Tilbury Fox give preci~ion 
to the foregoing ohservations. 

Mackenzie (1861) proved by one set of experiments that inflammation 
producC'd in veins caused none of the phenomena of phlegma~ia dolens; 
and, by another SE't, that when phlebitis was caused hv vitiating the general 
muf=.S ,;f the hlood, the phenomena of phlegnrn!'-lia dolens cn~ued. Tilbury 
Fox ( 1 ~62) came nearer to the mark when he showed that obstruction of the 
main lymphatic channels is alone capable of giving ri:-e to white leg, acting 
bv pre,·entin!.! the removal of lymph from the affected limh. Ile further 
illu~trated this h:r pointin_z out that the character of the swrlling is not that 
of i;:erom; staf.1is pro<lucerl h_r hlood disease, the enlargement being une<iual 
and commencing above and extending- downwards. Ile said it was due to 
sudden absorption of acrimonious fluids. 

There is an element of truth in all the ahove theorie-.. If we interpret 
the i<leac; of" suppresi'iion of lochia" aml "metastai;:is of milk" as implying 
arrest of secretion and excretion, and therefore the accumulation of noxious 
stuff' in the hloorl, we recognize a true factor; that there are phlebitis and 
venous ohstruction is certain, although the~e are secondary or tertiary 
features; that there is obstruction of the lymphatics, is no,V abundantly 
prnvecl. 

This prC'lirninary stn.tement made, we may now pursue the clinical study 
of the affection; ruvl tlrn'!, out of the phenomena observed at the bedi'ide 
au<I in the <leafl.}10use, we shall enrleavor to evolve a consistent theory that 
shall harmonize with facts. and give us sound principles of treatment. pro· 
phylactic and remedial. "' e ml\y first pnt and answer the question: Why 
is thrombosis sr> prPt!minenth~ venous? The reasons arc, that venous blood 
is more impure, and that it is the irnrue<liate recipient of the offending pre· 
cipitating ~tuff. The blor>d that has become arterial has at least gone 
through an attempt at purification by traversing the lymphatics, li\•er, and 
lun(?s. 

Tw') form'J may be <li-itin~uishe<l, the one comparatively simple, the other 
complic.aterl with general tox!emia. The first is not very dangerous; the 
secnnd 1i;: commonly fatal. 

Thrombosis is essentially a disease of puerpery. But we have seen a few 
cases which app1.rently arose during gestation. In one of these we traced 
antecedent venecta"lis. a condition which no doubt favored thrombosis. 
Cases are cited ou p. 6..J.8. 

CliniMl Ili~fory of Thrombotic Excretory Puerperal Fever. 

l. T1rn f4DIPLE Fon,r.-The patient may have been going on to all 
appearanc~ favorahly f'1>r some <lays after labor, when, more or le~s suddenly, 
fever, attended or preceded by rigors and vomiting, occurs. The tempera-
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lure ri~es to 100 F., and e\'eo to 103° or.104 ;. the yul~e ruus up to ] 20, 
not ulways uL the on~et, but soon reaching this pomt. Ptri-pirativns are 
0Jt1:11 prnl.u:-t; the re~pirntion~ rise to 30 or more. and ocrn!'i1.nally :5) ~cope 
occur~, '~llh 1~1H:rruittrnt pul~c and palpitation. Thtn, follo"i11g qu1tkly, 
acme pa111 i:- felt in the ham, in the groin, or in the iliac n·gion ot one sidC; 
the Jc:g, u~ually the It'll, is found by the patient to be stitt, and to be im· 
puirlll in mobility; boon it is seen to be swollen, the S\\Clliog hE'ginuiug in 
the thigh or leg and txtE:'nding downwards. There is U!-.ually hyplnc:--tht::-.ia 
of .the !Surfocl'. The swelliug has other points of pec:uliarity1• d1l:!ti11gui,.hing 
it lrom the o.!dema of obstructed ve!ns; it is tense, giving a glioLening, shiny, 
white nspcc:t to the skin-the affection is callt:d by sonie older authors 
"phlt·gnrnsia alba clolens." To the touch the swollen part give1:1 a sense of 
re:;istan<'e <1uiLe ditthent from the doughy feel of cedcmia i it does not pit 
under prN!Surc of 1he finger, but the imprei::sifin rnude is quickly rem<ivtd. 

11' the parL is pricked with a nee<lle, iustead of serum running nfl" :11S in 
a.:dema, n. droplet of fluid will start out ou the &kin, '' hich quiekly (•ongu· 
lates. The fluid ii; charg<:d with coagulable lymph, which the oh~truued 
lymphatics could uot carry off. Paiu is evoked 011 pre~sure in the groin 
and in the ham i ou palpation in the groin and in ti1:arpn's triaugle, the 
femoral vc:::~t:ls are folt as hard cords, and the attendant lymphatic glands 
are f\:lt UIS knots or lumps, the connective tis::;ue around the vc:o:-el:"t being the 
seat of coagulattd tffuision, which has ruatted all the strucrureis together. 
Horne tendcrne~s will commonly be revealed by palpation deep in the iliac 
region, n1ul occu:o.ionally the conditions felt in the fomon1l \·t::,.4.:ls muy be 
mude out in the iliac vessels. Examined internally, we mny also fr('(1uently 
renlizc: the complication with perimetritis, the constituents of the broad liga
ment being the scat of inflammatory effusions. In this we see the rt:lat1on 
between the ordinary form of' perimetritis nnd the affection we are now dis
CU1<Si11g. It is to be noted that the perimetric complication often appears a 
little later. 

ln two or three days, for the swelling ad vam·es rapidly, the leg becomes 
completely powerless. This is partly Jue to pres:o:ure upon the nerves by the 
effui;ion 1 and partly to the intrapPlvic complication. The leg is usually 
abducted aucl turned Outj the patient is pro!:llnlte, helple1's. From time to 
time llwre i~ ob1'('n·ed in some tases a repetition of the symptoms which 
marked the invasion of the disensej rigor, vomiting, tttln<'k of lotnl pain, 
incre:1se of fovl'r. These symptoms indicate n. fre:"th entry of' noxious st~1ff' 
into the blood. Thus, we have watched a. cn~e iu which three di::-tiu<.'l fobnle 
attacks took pince at inten·als of some days, each nllnc-k being quickly fol
low~cl by evidence of f're~h thrombosis in superficial \·eins of th.e leg~. 

te~l'l:l~1.~·:\;e~· l1t~nil\ r~~\~r~e~~i~~~ t ~~·~ ~e~ ~~~1 ~0i~11~~1~~ I re:1~!1~i\I~ :;~a ~·11::;,~~~~~it~?, 
There is gt>nerally depression for some time longer. Hometime::-; a measure ?f 
relief is auuinrd by the estnbli:ohment of collateral \'t•n1rns nud lymphttt1c 
circulatiou. The swelliDg gradually subsides; but a degree of paralJsis of 
the limb continues for two or three weeks r:ir more. 

This simple form is comparatively free from danger. It is an illness of 
forty to fifty <lays1 durntion. The absorption of the etful-!ed lynl(_ih aml. seru~ 
aud fihriuous depol:iit takes time. Not seldom, when. the .leg first ~e1zed 1::s 
mendi11g, the other leg is attacked. Fever ushers 111 this attack, aml the 
whnlc hi:-.tory is repeated. 

In a renrnrknble case recorded by Fancourt Barnes,' a young Indy, nfLer 
a nnturnl labor, had fobrile symptoms on the fourth day; attacks of syncope 

1 Brit. )[ed. Journ., HHO. 
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followed; on the sixteenth day mania set iu; loud broDchitic dies appeared; 
a thick purulent discharge came from the vagina i on the twenty-third dily 
the left leg begun to swell, the mania diminished; on the twenty-eighth the 
right leg hegan lo swell; on the thirtieth the left arm wa:1 swollen, an<l white 
like the legs. There was also some stiffuess in the right arm. but it clid 1111l 

swell. Alter the left leg began to swell she ha<l se\·eral attacks of cynuosis; 
her respirations rose to -18, and she died forty days afler labor. An autopsy 
could not be obtained; but it is fair to iuterpret the pl1euomeua as clue to 
general tox~cmia and multiplied thromboseR i the lung affection was evidence 
of the pulmonary infarction of Virchow, capil lary embolism. The case has 
analogies with the cases of phlegmasia dolens occasiona!Jy met with in typhoid 
fever an<l in cancer. 

Dr. Bastial1 relates a remarkable case of extensive thrombosi::i. A 2-para 
had been confined three months. She got up a fortnight after labor. Three 
week.~ lalcr maslitis and abscess appeared. Soon after this the left ankle 
swelled. The left leg then showed the commou phenomena of' phlegmasia 
dolens. The henrt sounds were normal, pulse 160, perspirations profuse, no 
albumen in urine. The temperature rose, and the right foot swelled. Then 
the left shoulder and left side of the neck became aflectecl. The swel ling 
then extended down the arm and to the fingers. Next, the right side of the 
neck and right arm swelled; then the whole front of the chest; then the face. 
~be could hardly open her mouth to swallow. The left external jugular vein 
could be felt like a cord. She gradually recovered under stimulants, beef: 
tea, and milk. 

If, with Simon, we regard fibrin as an excremenl, we must conclude that 
hyperinosis is the result of failure of the- excretory fu11ctiou. 'Vhen there 
i:s excess of fibrin, there exists a proclivity to separation of it from the blood
stream. It is liable to be caught and deposited on any points \\here the 
general smoothne:!S of the lining membrane is broken-for example, ou the 
valves of the heart and among:st the columna! camerc. lt is also subject to 
clot spontaueously wherever the blood-channel is unusua lly tortuous1 where 
gravitatiou has lo be overcome, where the vessels are exposed to obsLruction 
and the stream is consequently slow. Acute rheumat iism-a disease which 
offers many instructive points of comparison with puerperal fever-is 
especially prone to precipitate fibrin 011 the left cardiac val v<:s. The presence 
of a second morbid material is probably necessary to cause the tibrinous 
precipitation. The lactic aci<l of rheumatism may be the efficient cau8e. 
This is a form of arterial thrombosis. 

Recovery takes place by gradual disintegration <)f the thrombi in the veins 
and lymphatic$. This proce~s is analogous to that by which the involution 
of the uterus is effected. The clots undergo granular fatty convesion, form· 
iag a kiml of emulsion, or as Virchow ca.Jls it,'· physiological milk." This 
is carried into the circulation, and is excreted without creating obvious cli:s
turbauce. The vascular channels are cleared, ancl re:sume practical inteJ?rity. 

Sequelre . .Amongst the most prominent and persistent i!; venectasis. Veins 
that have been over-stretched rarelv, if ever, quite recover their pristine 
calibre; an1l this is more especially t"he case with sup~rficial veins of the leg. 
Hence bundles of' varicose veins are formed about the legs and thigh~. These 
become the seat of slow thrombi long after labor; the blood retarded in the 
tortuous vessels, especially near the valves, easily coagulates; vuricose ulcers 
succeell, a~1<l sometimes, when these burst, hemorrhage ensues. 'l1he deeper 
vessels, bemg supported by surrounding structures, more eas ily recover. 

A woman who has had phlegmasia. <lolens once is not exempt from the 
affection iu subsequent labors. The recovery may be complete. 
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'l: Tim ~t:;\'J~Jn; Fo1u1.-The t):pe o~ this is mar~ed dyscrnsia. \\'hen, in 
,.ubjects much depres5ed by previous illness, bearrng some diathelic taint, 
wlu~ ~re reduced l~y l~en10.rrhage and prot:acted labor1 septic stuff capable of 
f"XCllmg thrornbo~1s in fairly healthy subjects enters the uterine veins and 
lymphatics, the altempt to shut out the enemy hy clotting does not succeed. 
Tbe clots formed. are soft, imperfect; the phlegmasia and lymphangitis 
~pread; suppu.ratJou takes place; abscesses f;Jrm in the perimetrium or in 
cour.::!e of the femoral and iliac veins i the whole ma"s of the blood is invaded 
and further degraded. In this form the localizing power is lost. The poison 
breaks bounds. It pervades every tissue in the body, and <listaut suppura
tinns may occur. It undergoes a change. partly chemicul 1 partly necrotic. 
The cour~c of these cases, to which the term "suppurative phlebitis and 
lymphangitis" of Cruveilhier would apply, is rapidly fatal. It is seen most 
characteri:stically in lying-in hospitals, or in that most disastrous conjunction, 
a lying-in ward in a general hospital. 

The onset of the disease is marked perhaps by shiYering, but there is uo 
decided reaction. 'fhe pulse rises to 140, 160, or more, the respirations to 
.JO, the tempernture to 10-1° F. or 105°. The condition rapidly assumes 
the character called typhoid. The tendency is towards ranid prostration. 
Delirium often attends, and is the forerunner of death. The history, in 
~hort, re~embles that of general septicremia, which will be described here
after. Hometimes the joints are the seat of inflammation, ending in effusions 
of serous CJr sanious fluids or pus. 

The clanger of embolism is very great in this form of disease, in which 
there is marked bloocl-dyscrasia. There is a tendency to rapid breaking
dowu of the clots, without being converted to ai:similable "physiological 
milk." Fragments large enough to be arrested in the pulrnouary capillaries 
may be swept to the heart. 

Pathological Anrflomy.-Jn the simple forms, when the opportunity of per
forming an autopsy arises, the following conditions are found in tbe affected 
limb. The skin is always thickened; the counectiYe tissue is sometimes 
found iadurated, vascular, infiltrated with serum and lymph. The veins are 
generttlly obstructed by clots and inflamed. In the first stage clots alone are 
formed; the1ie is no inflammation of the coats of the vessels. In more 
udvnuced cases, the coats of the veins are thickened, abnormally vascular; 
the external coat adheres to the surrounding connective tissue; the internal 
coat is reddened, often studded with fibrinous depo:i.it. The obstructing 
coagula runy now be softened down to a pultaceous ma~s. often regarded as 
pus, but which i:-:i really the result of fatty disintegrution. The veins prin
cipally affected are the femorals and iliacs, less frequently the uterine, 
vuginal, and saphenous. The lymphatics are often enlarged, matted together 
by condcm1ed connecth•e tissue. The glands are generally enlarged and 
vascular. The Ct'llular sheath of the arteries is infiltrated; all the \·e~sels are 
agglutinated by inflammatory lymph. 

In the ca~es in which the septic character predominate:-., the changes are 
more general and more distinctive. The clots in the veins are more dis
integrated; the presence of pus is more decided in them, and !:Suppuration is 
common in the perivascul1tr connective tissue and iu the pelvis; pus may be 
infiltrated in the interrnuscular connective tissue; the muscular fibre::s are 
softened. Peritonitis and metritis are common; there is effusion of' serum 
and pus, and feeble adhesions in the peritoneum. There is often rn~t~i~is; 

!~~P~,:~~:~~. tu~~~ al~~e1~~r~~gn~~~n~~~tss1~r:e~n~,~~m~~;1::s~~~~lyT~~h~~~;~~ 
shows pulmouary pleuritis i sometimes hepati?.n.tiou of the lungs i pencar-
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di tis; fibrinous tleposits are found in the left heart, perhaps in the pulmonary 
arterie:o, with infarclion of the smaller branches. 

The treatu1e1it will depend upao the severity of the c~e. In all ca.r.;es the 
fir:st indication is "rest." The affected limb shou ld be laid ou pillows in 
such a way as ti) favor gravitation toward!i the trunk. Thus, the foot should 
be raised; the whole limb should be wrapped in cotton-wool, and this shoultl 
be enclosed in oil-silk, so as to pre,'ent contact of air and keep in exudi11g 
moi~ture. In the early stage, when the symptoms are acute\ and there is 
evidence of vital power, we have kuowu s ix 01· eight let!che:s applied to 
Scarpa's space do marked good. Frictions should be avoided. If the 
packing do no other good than prevent the nurse from pursuing thi:s favorite 
but daugernus practice, a great object i:s attained . 

.._\..cupuncture has been tried. We cannot adv ise it. No diminution of 
ten~iou is gained by it. 

Dr. Crichton, of'Tn.vistock,1 speaks highly of the value of sulphate of iron 
as a local application, in the proportion of thirty grai ns to the ounce of water, 
as hot as the patient can bear it. 

Can anything be done to favor the solution of the thrombi? 'Ve ruay 
give quinine, digitalis, and aconite to moderate the heart's action. Ammonia. 
is cre<litt.>cl with the property of maintaining the fluid state of the blood. In 
this way, nnd as a •liffu:-;ible stimulant with ether, it is useful. Opium often 
render::; great service. Alcohol must be gi,·en with discretion; but it can 
rarely be clispen~e1l with. Should there be tendency to syncope-and this 
should he looked for-the subcutaneous injection of ether should be rei!mrted 
to. Indeed, it is wi:se to have ether and syringe in readineo.s for the need 
which may come suddenly. 

We should al~o be prepared for signs of embolism or cardiac thrombosis. 
The tr~ntment of the more severe cases in which thrombosis is detective, 

mergers into that of septicrem ia. 
Ferric perchloride in combination with quinia finds most usefu I application. 
ARTEHIAL THROMBOSIS.-ln Simpson's collected works (1856) special 

attention is drawn to this accident in puerpery. A memoir ou the subject 
by Robert Barnes will be found in the "Obstetrical Transactions" ( 1863). 
Thi:s deals ch ieHy with puerperal cases. The writings of P11get, Kirkes, 
Vircho\\' 1 Humphrey, Richardson, and Coh11 musL be referred to for the light 
which can he thrown u pou the puerperal cases by the study of the affection 
under other circumstances. The puerperal class of cases form but one 
chapter, although a singularly instructive one, in the history of coagulation 
of the blood. 

The symptoms which announce the disturbance that takes place in the 
blood are briefly these: At a period more or le~s closely approaching 
delivery, the woman is seized with fainting, intense pain in one or more 
limbs, aurl urre~t of pulsation in them; then follow lo~s of heat, gangrene, 
and perhap~ death. In all the ca~es in which this series of events have 
been observed, which have been subjected to autopsy, clots have been found 
in the main arteries of the affocted limbs. 

In anoth~r clai;s of cases we witness sudden faintness, irregular action of 
the heart. distressed breathing, quickly increasing collapse, and mostly rapid 
death. In these c~ues it is found that the pulmonic circulation is almost 
exclusively concerned, and clot.obstructions are discovered in the right heart 
an<l pul111011ary arteries. 

This is a sketch of' n case of arterial thrombosis which came under our 
A ln<ly was delivered easily of her fourth child; the placenta came 

1 Brit. }fed. Journ., 1871. 
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away t·ntire, the UU!rus contracted well. She went on fairly for seven cla\s 
milk and lochia i;etting in. On the seventh day, af'ler a violent altel"Cati"o~ 
with the nurse, she got up in bed, perhaps was chilled. She was seen soon 
nft~rw_arcl,;, restles.~, agitated, hyste~ical, complaining <_>f severe spasrnodic 
pam:; 111 the abdomen, pulse 120. 1'ext day she was relieved; the pulse had 
fallen to 100. On the morning of the tenth day the pains had incrensCd ; 
there was ~rcat tenderness all over the abdomen, especially in the region of 
the uteru,;; tympanites. She felt as if a tight cord were drawn around the 
abdomen i !';kin moi:o.t, warm; <lyspnroa. She could move her leas; there 
wa.Q, no tenclerne:-s in them, or iu the neighborhood of the large vef;~els. On 
the ele\·enth day the condition was much the same. Oa the thirteenth day 
there was pain in the region of the uterus, in the calf and ankle of the right 
lt'g i ~he suddenly fainted, aud on reviving she was seized with the most 
excruciating pltiu iu the ankle and calf. l\tlse 1()0; great prostration, but 

~~~ff i ~~~l111e:~ k~:s "~;~~~~ a ~:~w0}~~U:: ~~:~~- it ~l,i~1~}~)c~1~1i~k\i;:l~~l~!n11~~d :>~,t~de~~ 
!SHCn hour:; f'rum the time it was ob5erve<l she died . 

This ca..;c is remarkable as arising under purely puerperal conditions. It 
i~ probnble that the congulntion took rlace under the inl:luence or emotion. 
But in other cases the immediate cause was the detachment of emboli from 
the aortic valve:; . From nn analysis uf fifteen ca'!es R1hert Barne::; found 
that the cases might be divided into two cla~ses: 1. Those in which rheu
matism WU::i nu antecedent condition; the valve8 of the left side of the heart 
pre:<ente<l wart-like excrescences. These become detached, and, carried to 
the arteries, form the foci of thrombi. Iu some cas:s rheumatism was noted 
hdbre the preguttncy; in other.3 it arose during the pregnancy. 

Of the fifteeu <'ases of arterial thrnmb lsis referred tc1, five were compl i
cated with antecedent rheumatism. The earliest elate of iu\•asion was on the 
second day; the latest seven weeks. Io eight c:a;;e8 the iodicatious of gan
grene arnse in less than fourteen clays. 1u thirteen, dealh ensued in from 
eleven dap:i ti> three m rnths. In two iost:tnces recovery took pince. 

:l. Citse:; not complicated with rheumatism or previous heart diseases. It 
is probable that in these the clotting began in the left ventricle. 

In connection with thrombosis and embolitL of the sy1;temic arterial system 
it is neces.-;n.ry to study these conditions in the pulmouic circulating ~ystem. 
In some iustauces the two systems are simultaneously aftt!cted. In contrast
ing the hiotor.v of the twn circulations, one circunHtance is particularly 
!'triking. The left or sy~tt:mic heart is especially proue to disease, whilst the 
ri.~.d1t or pulmonic heart is rttrely affected. In the case of the general system 
the di .... ease 1110.-;tJy takes ils origin in the heart; in the CtHe of the pulmimic 
:-;ystem the di..,ca"e takes its origin mostly in the peripheral veins or larger 
trunk~, whence clot:;. being carried to the right \·eutricle, are transmitted to 
th1• pulnHn•u·y arterie:;. In certain condition:-:., how~ver, as puerperal pneu
rnonin., there is reason to believe that primnry coagulation sometimes htkes 
pla1•1• in the pulmoo!lry arteries and arterioles. Adopting the language of 
Yirchow, we nrny say that in the system uf which the left heart is the centre 
we have primary central thrombosis and secondary peripheral embolia; and 
iu the system oi' which the right heart is the centre there is generally pri
mnry peripheral thrombosis, secondary cardiac implication, and tertiary 
cmbolia of the pulmonary urteries . 

It may be interred from the history of the cases of recovery thflt a col
lateral circu lation may be established, or that, if gangrene be not averted, 
the nerr1>3e<l portinn m<LY be thrown off. In two cases amputation was 
re:;orted to. 

Barker relates a case in which recovery followed arterial thrombosis with-
4J 
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out gangrene. A primipara had measles three weeks before labor. Twenty
five days after labor she was seized with excruciating pains in the foot and 
heel. 1fhe foot became cold; pulsation ceased iu the tibial artery. On the 
fourth day afler the attack a feeble pulsation l'elurnecl in the artery, and in 
two weeks the patient had recovered. 

The pain in the limbs attacked is a striking phenomenon. _ In the reports 
special \\'Ords are commonly used to denote its intensity. fo Hobert Barnes's 
case the poor woman begged to have her leg amputated. lt'ordycc Barker 
tells a case in which the patient was constantly reiterating," Gi\·e me some
thing to relieve me or kill rue at nnce." Tliis pain is noted in non-puer
pentl cases. Gaspard and Cruveilhier record that violent pnin constantly 
attend"-"U injection of foreign substances into the arteries, whilst injection into 
the veins was painless. Pain generally subsided when the mortification 
appears i and cessalion of pulsation in the arterial trunks lending to the 
aHected limb, lo~s of sensation and heat quickly follow. 

Emboli may also be carried to the brain, Jiver, kidneys, spleen, walls of 
heart, an<l the eye. Burrows relates a case (Simpson's works) in which 
hemiplegia suddenly appeared six weeks after delivery. Abundant vegeta
tions were found on the aortic and mitral valves. The left corpus striatum 
was reduced ton <lifl-lueut pulp, and the branch of the left middle cerebral 
artery passing to this part was obliterated by a small mass of fibrin. The 
artery beyond this obstruction was impervious. Barker relates another 
case : A primiparn was taken t\ro days a.fter labor with a chill and febrile 
symptoms; the catheter was required. ~even days later she seemed con
valescent; but on the eleventh day the temperature rose to 105·c, the pulse 
to 124; on the twelfth day aphasia set in. She died the sixteenth day after 
labor. Autopsy : Left middle cerebral artery contains a firm wh ite clot at 
its first bifurcation; vegetations on the rnitral valves; spleen three times the 
usual size; wedge·shaped infarction at upper part; artery going to this 
obstructed by "hitish thrombus. 

Barker relates another case diagnosed as cerebral embolism which recov
ered, and a third ending fatally. It is full of interest; want of space forbids 
transcribing. A small artery leading from the middle cerebral was found 
obstrnctecl by a redd ish-gray coagu lum; there was a mass of \'egetatious on 
the mitral valves. Barker points out that iu cerebral embolism the symptoms 
of hemiplegia nnd apoplectic seizure are almost always suddenly developed i 
whereas in cerebral hemorrhage these symptoms are generally developed 
more or less slowly-that is, one after another. 

PuLMON.ARY Tnno:-.mos1:-i OR E:-.rnoLIA.-Of' fourteen fatal cases, analysis 
shows that in six there were clots in the peripheral veins, crurnl, iliac, hypo
gastric or uterine; and also that signs of phlebitis or of metritis preceded, 
often by long inten·als, the signs of lung-distress. The first or peripheral 
symptoms arose in from one to three days after labor i the secondary or pul
monic E'ymptoms occurred at various periods, from four to more than twenty 
days. after labor; death occurred in from ten to twenty-eight days after labor. 
In eight cases the death was more or less sudden; in these it was generally 
fo.und that uot only were the main branches of' the pulmonary artery filled 
with coagula, as well as the smaller ramifications obstructed, but that clots 
existed in the right heart. Iu the cases in which death was more gradual 
the symptoms of' pneumon ia were developed. 

In those cases in which either minute portions of thrombi arc taken up 
f~om the per ipheral veins1 or when the sept ic or ichorous matter is less 
virulent, no clot may form in the right heart, hut minute emboli may be 
carried into the finer divisions of the pulmonary artery, causing lobular 
pneumonia, ending in slower death, and even in recovery. 
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l)ure thrornbo::;is of the venous system-that is, uocomplicated with marked 
bloo<l-dyscrasia or fever-is not often fatal. It can only become dangerous 
when portions of peripheral clots are carried to the heart. 

Diagnosis.-The symptoms briefly summed up are characteristic. They 
are clearly distinguished from syncope by the terrible dyspnrea and the 
prel'iervation of co~s~iousness-:--conclitions which are not observed in syncope. 

Is the thrombosis 111 the right heart and pulmonary arteries always the 
re::;ult of' embolism ?-that is, must we postulate, as a necessary nntecedent 
condition, peripheral thrombosis, as in the crural \'eins, whence emboli are 
supplied and carried to the right heart? That this is generally true, dissec
tions prove. Another question arises: Is thrombosis in the right heart 
and pulmonary arteries frequently or ever spontaneous-that is, primary, 
not being preceded by embolism? This question has been discussed by 
Playfair. Analyzing twenty-five cases of sudden death after delivery, he 
stated that" ca~es of spontaneous thrombosis and embolism might be divided 
by a clear line of demarcation, depending on the period after delivery at 
which lhe fatal result occurred. In seven there was <listinct evidence of 
embolism, and in them death occurred at a remote perio<l a.fter delivery; in 
none before the nineteenth day." On the other hand, in fifteen cases out of 
the twenty-five, with one exception, death occurred before the fourteenth 
day, often on the second or third day. The explanation submitted is that 
in the embolic cases time is required for the disintegration of the peripheral 
thrombus which supplies the emboli; whereas, in the so-called spontaneous 
heart and pulmonic artery thrombosis, the formation of the thrombi corre
spomls in time, and to a great extent also in cause, to the ordinary peripheral 
thrombosis. Playfair enforces this hypothesis by citing cases in which signs 
of pulmonary obstruction showed themselves without proving immediately 
fatal, and shortly afterwards peripheral thrombosis, phlegmasia dolens of one 
exlr<•mity, commenced. 

The argument i1:1 strong, and is no doubt generally true. Playfair1s 
nnnlyeis agrees with that previously made by Hobert Barnes. Exception 
might be taken to the term "spontaneous." The thrombosis is, strictly 
speaking, not Apontaneous in any case. 'Ve believe that in all cases the 
cause of the original or primary thrombosis1 whether in the periphery or in 
the heart or pulmonary arteries, is like in nature. The immediate cause is 
the in,·asion of the venous blood by noxious matter. It is in accordance 
with clinical observation that the vessels most imme<lin.tely in rehltion with 
the source of the offending matter will most frequently be the seat of throm
bol'lis; and according to the views we have stated as to the conservative 
purpo~e of thrombosis, the offending matter is thus commonly barred from 
reaching the heart in any serious quantity. But this conservati\•e attempt 
is sometimes thwarted. Xoxious stuff~ whether it be in the form of ichor, 
~eptic matter, or possibly minute fragments of half-dissolved thrombi in the 
uterine sinuses, may run through the hypogastric and iliac veins, reach the 
heart and pulmonary arteries, and there cause primary thrombosis. "'hen 
thi1'1 occurs the h~:-;ue is commonly so rapidly fatal that there is little or no 
opportunity of obsening the order of events, such as we possess in the case 
of peripheral thrombosi~, where the disease does not involve vital organs or 
functions. In ome cnses, however, notably those of pneumonia from infarc
tion, the uatural history of primary pulmonic throlllbosis may be followed 
throughout. 

\~irchow thus describes luug thrombosis and capillary embolia: 
In the pulmonary artery the introduced frftgments of thrombi p~netrate 

to different dC'pths according to their size. Usually a fragment sticks fast 
where a. division of the vessels takes place. Very large fragments may block 
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up trunks of the pulmonary artery, aud instantaneous asphyxia ensues; 
other fragments penetrate into most minute arteries, and there give ri~e to 
very minute and sometimes miliary inflammations of the pnrcncbyma; this 
is capillary embolia. 

Capillary embolia is also observed in other organs. Thus, endoca rditis 
not seldom forms the starting-point of metastases. Ulceration takes place in 
one of the valves of the right heart; crumbling fragments of the surface of 
the valve are borne away by the stream of blood, au<l are carried to far dis· 
taut parti:. The kind of obstruction which these masses produce is altogether 
similar to that which the thrombi in the veins give rise to, but they present 
a different chemical constitution . Their minuteness also and the ir friability 
favor the ir penetration into the smallest vesse ls; therefore we not unfre
queutly find an obstrncting mass in minute microscopical vessels. This 
mn.ss co11stantly presents a fin ely granular appearance, and docs not con
sist of coarse debris such as we find in the veins, but of a very fine yet 
dense graoulnr matter: chemically, it possesses the property of great res ist
auce to ordi nary tests, and so is readily distinguished. This is capillary 
embolia, properly so call ed. I t frequently gives rise to minute deposits in 
the kidneys, spleen, and substance of the heart itself; in certain cases it 
causes sudden occlusion of the vessels of the eye or brain, and, according to 
ci rcumstances, produces metastatic deposits or sudden functional disturb-

~. Tiu• "''l'h~'Da; T. Thrmnl·u~; Y ,., Thrumhi mi '·a\n:~ in l'l'•l("t·--< of -1ftl.'nini:, an•l r inn..rlt-•l 1,_,. thiuiwr 
Ull•l lll.,rl.' recl'nt l"Ol\~11111111; r l'roluugution of plu~ iut.,c' rem.,rnl n·in. ( \ft4·r Y111n1ow J 

an_ces, as am~~rosi s or apoplexy. This condition is quite distinct from 
prtmary ~rter1t1s. 'Ve must not, however, accept too absolutely the theory 
of embolism. The contending theory of inflammatory blood demands con
sideration. Thus, Schroeder contends thnt embolism does not account for 
the changes observed after deatb. In acute fatty degeneration of the li ver, 
parts remain norm rt! ; in the c~se of the spleen, the entire organ is oftf'D con
verted to pulp, but circumscribed morbid foci are sometimes found. In the 
kidneys also, and heart, muscles, and connective tissue, are circumscribed 
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iotbmmatio11s 1 the origin of which cannot be ascribc:'d to embolia. And 
wheu we look at the inflammations of serous membrane~, of the arachnoid 
and joinL"i, which can only be explained by the phlogogenous property of the 
blood, one cannot doubt that altered bloorl may cause inflammations without 
ml'chanical admixture. The history of pulmonary tbrombo:sis from em
bolbm is distinctly traced in the following illustrations from Virchow. 
Commencing with Fig. IG-1-, we see a thrombus of the saphena vein, one end 
projecting into the f(>moral vein~. This thrombus shows two points of soften
ing or liquefaction into '1 physiological milk." It is easy to under:stund how 
the liquefier! portions at V V' might burst into the femoral vein, and be 
rarrie,I into the circulation in the form of granular erubola. Thus we may 
ha\'e capillary embolism, or the granular matter may be assimilated without 
pcrceptih le disturbance. 

Next, in Fig. 1651 we see autochthouous or original thrombi 1 cc'
1 

in vari
cose lateral branches projecting into the femoral vein C; tis n prolon~ed 
thrombus produced by concentric deposits from the blood; t' is n. t<imilar 
thrombus, from which fragments (embola) have been detached and carried 
into the circulation. The arrow indicates the course of the circulation. 

FIU. 1fi.). Fir;. 11 ;1; 

La!ltly, in Fig. H>O, we see the ultimate stage of embolism producing 
thrombosis in the pulmonary artery. Pi::; a moderately large branch of the 
pulmonary artery; E is the fork or bifurcation of this artery, upon which 
the embolun has been raught, and arrested there, blocking more or le:-:i com
pletely the ves~el. ~econdary thrombi, l t', are found <:ncnpsulatiug the 
embolon, which hos been swept along in the torrent of the venous circulation 
from c'. in Fig. JG.). 

To show how compcnsntion is effected in lung·ohstruction, we cite from 
Paget r11 .l\Ied .·Chir. Tran!'4./1 1846 ), \\ho thus explains how the equilibrium 
betwe€'11 the systemic aud the luug·circulatiou is disturbed, and how com
pemrntion is sOmetimes effected: "For the avoidance of either general or 
pulmonary congestion, it is essential that equal quantities. of bl?ocl shall in 
11 gi\'Cn time pas:-; through the systemic and pulmonnry c1rculnt10ns re:spec
tively. In the ca~e of an obstruction of the pulmonary arteries of small 
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extent
1 

the right ventricle will na~u~ally increase ~he v~locity of th.e blood 
which it propel through the remauung open arteries; 1f the quanllty thus 
sent through the lungs be duly kept up, no change will b~ needed in the 
systemic circulation. But when many and large branches of the pulmonary 
artery are obstrncted, and the usual quantity of blood cannot be transmitted, 
then the balance between the two circulations can be maintained aud con
gestion avoided onlr by the movement of the blood through the systemic 
vessels being retarded. Aud this adjustment will be naturally effected-for 
when the left ventricle receives, through those pulmonary arteries which 
remain open, a smaller than usual quantity of blood at each clilatation1 it 
must at each contraction discharge an equally small quantity. Hence a 
diminished velocity of blood through the systemic vessels. 

"The pe°culiarity
1 

therefore, of a person who has a. considerable portion of 
his pulmonary arteries obstructed must be that, in direct proportion to the 
extent of the obstruction, his systemic circulation is less rapid and his re· 
maiuing pulmonary circulation more rapid. The patient may thus Eve for 
a time without serious discomfort, though with great dnnger. For if coagu· 
latiou an<l obstruction increase, the retardation of the blood in systemic 
vessels must increase. And this will go on until the blood so uearly ceases 
to flow in the systemic ves~els that the action of the heart and nervous centres 
are no lonj!er maintained, and thus the patient suddenly or slowly dies. It 
thus appear:s that the direct cause of death is not in the state of the lungs, 
but in that of the brain or of the heart." 

Trealment.-In the systemic arterial thromboses there is little experience 
to stimulate the hope of successful treatment. \Ve must look to the possi· 
bility of keeping the patient alive long euough to permit the establishment 
of collateral circulation, as in aneurism, or to favor separation of the necrosed 
limb. There is a case of a woman who survived after spontaneous amputa· 
tion of the limbs. The great principle of rest is of first importance i injections 
of ether i good nourishment; perhaps free administration of ammonia, on 
Richardson's hypothesis that fluidity of the blood depends upon alkalinity, 
may be tried. 

Might not intravenous injection of an alkaline saline be tried Y 
In many cuses some mental emotion or sudden exertion has immediately 

preceded the cardiac and pulmonic distre:::;s. The conclusion s.eems justified 
that, in some of the cnses, the fatal catastrophe might uot have occurred 
had the patient been kept in a condition of mental and bodily repose. 

The most hopeful treatment must be sought in prophylaxis: in the earnest 
study of the causes-remote and immediate. Hence, all that has been said 
as to the rare of the gravida and puerpera is emphasized by the probability 
of thrombosis if the blood become degraded 1 and if septic matter get into 
the veins. During labor care !5hould be taken to insure clue and regular 
contraction of the uterus, avoiding u kneading/' which is but another uame 
for bruising. Htimulants, bark, and the mineral acids are1 in our experience, 
the most useful medicines. 

In two cases that recovered under our observation we are impressed with 
the belief that lhe happy issue was mainly due to the application of leeches 
'o\·er the prmcordin. Prompt relief was observed. A small bleeding at lhe 
arm may also, by diminishing the flow to the right heart, help to keep the 
equilibriu111 between the pulmonic and sy::.temic circulations. There is a 
nil:tural process .of cure if the patient can only be kept alive long enough for 
this to be earned through. In some cases it has been pro\·ed that the 
obstructing clot had been present for some time before death. As Paget 
says, citi~g a case: "A great part of the pulmonary circulation may be 
arrested m the course of a week without immediate danger to life or an~' 
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indication of' what has happene<l. 11 The hope, then, j:-; ju . ..;tified that, under 
absolute n'.!:-il, sufficient circulation may be kept up to sustaiu lite whilst the 
cl"t i..i undcr;!11i11g- ahsorption. But any sudden exertion may at any moment 
throw upon the d:unng-e<l circulation a strain too great to bfar. Thu:s. it is 
a common hiotory tbat death has been precipitate<l by some slight exertion, 
ns of ,;itting up in be<!. 

l'l"TRJD lxFEl'Trox.-This is commonly a form of autosepsis, but it may be 
complicated with exosepsis. It is usually due to the retention iu the utfrus 
of some de(•ompo::;ing substance, as a dead fcctus, a mu:.:s of' plarenta or 
riot.... The local signs are masked by the general symptom!'I. 8ometi:ues 
there i~ tympanites of the uterus i physometra. There is rarely any degree 
of infla.mmalion. The condition is essentially empoisonmcnt by thi absorp
tion of foul gases or foul fluids. The empoisonment is sometimes slow and 
continuous i sometimes rapid, almost sudden. The first thing noticed is the 
change in the lochia. For some days the flow may be normal; then it 
become~ lesg copious, and brownish.black, mixed with more or less sanious 
dtbrii;. ~ 11uetimes hemorrhage of' black blood, offensive, and containing 
bit"' of placenta or membranes, occurs. Rhiveriog commonlv marks the 
om•et, th~n fe\•er. There is no marked sen~ibilitr to touch. Examination 
will :-:;huw that the uterus is enlarged ; the cerdx is often gaping i some 
d,bris of clot~ and oflensi,•e discharge come away when the finger is 
withdra\\ll. 

nigur:s are often recurrent, followed by renewed febrile movement, so long 
as offen1_ling stnff" remains in the uterus to feed the flame. If the offending 
matter is rt>moved from the uterus, so as to cut off the supply of poison, 
impr~wemeut is sometimes rapid, and recovery is not protracted. But in 
other case~ cleprelision becomes more marked; cliarrlm~a and swentin~ per
sist: the pulse and temperature ri:;e; delirium 1 perhaps coma, precede death. 

Thi:; form of fever has no distinctive morbid anatomy, although in some 
cni:es, perh:tp:S, those complicated with exosepsis, phlebitis, a.ud mctro
pcritonitis may be observed. 

The following is a typical case: A pluripara :it the seventh mooth showed 
signs of the fcctus heiug dead. "'e delivered a decomposed fcetus hy turn
ing; it was with great difficulty that the fretus wns brought away entire. It 
showed the developnll'nt of six months; it had probnhly been dead some 
weeks. The placenta waf:i rerno\•ed by the midwife. There was no hemor
rbn~e. Ou the fifth day the patient was reported as suffering from pain in 
the abdomen. On the ninth day the abdomen wa~ exces::;ively distended 
anrl p11iuful all over; the pul~e was small. Hhe died next day. Autopsy: 
Lunµ-:-i generally healthy, save a little chronic tubercular mischief. The 
abdominal cadty was full of purulent fluid; uninr~al pe1 itoniti~; liver 
an1I s1llecn congested: right kidney completel_r disorg-anized, weighing 
scarce!~· an ounce; the left kidney was very large, pale, granular. The 
p1tient had not had drnp3y or convulsions. The mucous membrane of the 
::-tomach was inten~cly Cr)n_!!e.-;teil. The uterus enlarged, conred with recent 
lymph; its snb~tnuce· \'nl:iCtilar, but not highly infl:imed; its l'a,·it.y contained 
~'>me l>lorid, anti a i::mall bit uf placenta adhered between the openings of the 
tubes. The lrft tube wao full of pus. 

P111:-;ff\U:TR_\, on TnrP.\:\'ITE:"i UTun.-Under certain conditions the 
uterus may become distended with ga.s or common air. That air may be 
~ucke<l into the uterus when flaccid and the abdominal walls are relaxed, 
so tlrn.t the uterus

1 
bngging down, creates a vacuum, i:s certain. It may aleo 

enter along with the hand introduced for the removal of placenta or cl?ts. 
But what is understood by physometra is commonlr due to pu~refoctl\'e 
din.ngcs in rhe uterus, as when fretus, placeuta, or clot~ are retnwed. In 
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some cases the os uteri is occluded by the placenta falling ov<'r it; then the 
imprisoned gases accumulate, tl_1e uterus is disten~led, a1!d it ~rnty ~Hn gh·e 
a tympauitic sound on percussion. Commonly, signs of :-ept1ca:nna, 'lue to 
absorption of' foul gas or fluids ~·ram th~ uteru~. att~nd. 8om~ portion c~f 
the gas escaping lllH.l~r the yten~e tens10~, a peculiarly offen~J\'e odor 1s 
perceived. An offensive vagn~al discharge 1s als~ freq_uent . . It 1s de,·eloped 
quickly after labor. There 1s a sense of tens1on, s11nulatmg pregnancy; 
uterine colics are common 

Pressure-symptoms, due to the enlarged uterus, become prominent in pro
portion to the size of the organ; the bladder is liable to compre::sion and 
paralysis; the breathing is oppressed. 

\Vhen internal examination is made, the fingers, passing the cervix 1 feel 
the occluding run8:s. The moment this is shifted from the os, fotid gas 
rushes out, perhaps is heard, is certainly smelt, for the room is quickly filled 
with an intolerable !=ilencb. 

Probably, when the uterus has been cleared nnd wnshrd out with plain 
water or 11i::;infocting fluid, the septic:.-emic symptoms will be relieved. But 
sometimC's the empoisonment or other complications nre so severe that fever 
continues and is inten!:iified. 

In some cases the tympanites is started during gestation, as when a dead 
fcetus is retained. Until the uterus is cleared there can be nn safety. 

\Vhen the condition is due to retained fcetus, liquid is commonly added to 
the gas, constitutiug phy.~oli!Jdrometra. Foul discharges of bubbling gas and 
fluid commonly attrnd this form. 

BecquereJI 1;as given a j!OOd description of the affection. Staude analyze<l2 
64 cases; of the::;e, 3~ died. 18 had severe puerperal complications, and H 
recovered without special disorder. 

The dor~al decuhitus, the uterus firmly supported by a binder nnd pad 1 

are important mensures in treatment. The genernl treatment falls within 
the rules '"hich govern the treatment of puerperal fever. 

Co1trse, (1mractcr.~, wul Diagnosis of Pelvic Injlcwmwtion.-ln the simple 
traumatic C'llSC~. or those in which the septic element is inconsiderahle, plastic 
lymph is rapidly thro\rn out in the broad ligaments and in Dnuglas'8 poueh. 
The immediate tffCct is to set the uterus fast. On examination by vagina 
the uterus is found 11 :set" lower in the pelvis than natural; the ,·aginal 
portion is fixed on one or both sides. and generally also behind. This 
depends upon whether one or both broad ligaments and the retrouterine 
peritoneum he i1wolved . Rometimes the effusion fixing the uterus so pu~hes 
do\\n the fund us of the rnµina that the os uteri is flush with the roof nf the 
vagina; but in other cases the tffusion causes a circular or half circular 
projecting collar round the vaginal portion. These observations ef'tnblish 
the diagnosis. 

In such a ca~e rccnnry by rrsolution may occur. The swelling seems to 
melt away, but adhetSions nre apt to be left for some time after. 

The onset and prngre~s nf' the disease are attended by the ordinary s~·mp· 
toms of fever nnd by pelvic pain. The legs are kept at rest to les:-eu this 
pain. 

Absces,~.-[n a. lnr~e proportion of cases suppuration takes place. :'\[cClin· 
tock, out of' 87 cnses, fouud 37 end iu suppuration, with cfo•charge of pus; 
:24 burst or were opened externally; 6 cli~chargecl through the rnginn, ;) 
through the anus, :incl 2 into the bladder. It is all)O po:-o.:ible, but very rare, 
for the abscess to Uur~t into the peritoneum. It is in high degree probable 

1 ) I ali\<lie~ de l 'utt>ru~ 1 \"Oi. 

~ Zi•it>C'hrift fi.ir Gel.H1rtt-h. u. Bnn<l iii. 
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tha~ the terminati?n .in suppurati?n is often overlooked. Escape by the 
,·11grn~ or rectum 1s, m our expenence, more common than that noted by 
)!cClintock. 

lf there he septicremia, if the patient be strumons, or lymphatic, or syphil
ized, if she be reduced by hemorrhage, the probability of suppuration is 
rnstly increased. The arlvent of suppuration is commonly marked by recru
descence of fever. Rigor occurs; the pulse is lowered; sometimes vomitino
is noted i and when there is septicremia, the poison, like most others, is carried 
to the intestines and sets up diarrhcea. 

Ir the abscess be fairly evacuated, spontaneously or by art, a marked 
amendment takes place quickly. But suppuration may go on for weeks. 
I n some cases only temp?rary relief is found. The bard tumefartioo sub
sides slowly. Hectic or irritative fever persists. Successive purulent col
lectinns mu.y discharge, and it is. hard to foretell the end. The patient may 
siuk from exhaustion and chrome pyreruia. 

· Occasionally the abscess, if formed in Douglas's pouch, may become 
encysted 01· isolated by effusions which shut it off from the general peritoneal 
sac. The imprisoned pus may even undergo a transformation which ends 
in ubsorpUon, and it is converted into a cretaceous mass, which persists, 
latent or passive, for a long time, and may only be detected long afterwards 
on post-mortem examination. 'Ve have seen such cases. Duncan mys he 
has repeatedly opened latent abscesses. 

In some rases, when the bulk of the effusion has melted away, there remain 
celhtlm· adhesions, which may restrain the movements of the uterus, binding 
it clown in various directions. Slowly, perhaps, but pretty surely in the long 
run, these adhesions disappear. They possess uo great vitality. "'hen put 
upon the stretch, as they are sure to be. under the varying movements of 
the pelvic organs, their foeble organization is destroyed. 'Ve are constantly 
seeing cases where the patients have assured us on the authority of others 
that the womb was bound down by adhesions, nncl where, nevel'Lhelei::s, we 
find no great difficulty in moving the womb out of the pelds. The retro~ 
fleeted fundus, enlarp:ed, is simply Jocked under the ~acral promt nLOl')'. 

Another effl?ct of effusion surrounding the uterns is that its due contraction 
and i1wolution are impeded. The cervix is kept ripen. Hence the liability 
to hemonluige at the time, and to menorrhagia later. 

The bladder symptoms are often distressing, but this is not coustnnt. 
There is dysuria, a frequent call to rnicturale, and a11 unsatisfied sense of the 
bladder not being emptied. This distress is partly clue to the interference 
with the contractile action of the bladder and with the abdomino-pectoral 
act of expulsion, and partly to the irritating quality of the urine. This is 
often loac\ed with lithates and mucus. If an abscess be about to burst into 
the bladder, the dysuria increases, and commonly there is retention. \Vhen 
the abscess has burst, of course there is pus in the urine. Retention may 
also precede the bursting of au abscess into the rectum or yagina. 

The secretiou of milk is generally suspended, either quickly or gradually. 
·when the condition has become chronic and the patient gets about, she 

walks with a characteri;-:.tic limp. The walk is enough to suggest a diagnosis. 
Sciatica ou the side affected is not uncommon. 

There are four \'arieliea of peritonitis which in many points resemble puer
perrd pelvic peritonitis, and which are sometimes associnted with it. 01~~ is 
puilyplilitis; the second is n localized adhesive pe1'ilonit/s occupying one iliac 
fossn: the third is peritonitis of the lower pare of the abdomen ~rom cancm·
ous <~O'f:.cti.on of' the pel\•ic orgnDS and lumbar glands; the fourth 1s i1!be!·c1~lrw 
peritonitis. The diagnosis from cancerous inflamronliou or deposit 1s rn1-
portant to make. A broad distinction lies in the fact that cancer generally 



698 PUERPERAL FEVERS. 

invades the cen+~ itself, whilst .simple inflammation mostly seizes tbe sur· 
rounding tissues. 

The question of diagnosi-. mar be appropriately conclu<led with the caution 
not to pursue it at the bedsi<le with too much diliq_enc~. ~y repeated and 
minute examinations it is very easy to do harm. ~othmg an the treatment 
is so necessary as" rest" of the affected part ... ; and examination:-\ imply dis
turbance. 

The Treatment must \•ary according to the type of the ca~e and the com
plications. If the case be one of metritis associated with !:>eptictemia, the 
treatment of the perimetric inflammation is simply subsidiary to that of the 
puerperal fever. In the more purely inflammatory citses, leeches tl) the 
number of twelve to the groins and hypogastrium will generally be useful 
in the early stage. Fomentations giYe some relief. An excelle1~t plan is to 
smear a bit of lint large enough to cover the hypogastrium with an oint· 
ment composed of' extract of beJladonna one part, mild mercurial ointment 
three parts, and vaseline six parts i to lay this over the region affected, and · 
over it a layer of absorbent cotton-wool. A few doses of calomel and 
opium may do good. If' diarrhrea ensue, DJver's powder should be resorted 
to. In ordinary cases salines are useful at fir.st, then opium, digitali~, 
aconite. 

In the mMe chronic stages blisters are often serviceable. Then quinin or 
bark or iron come into use. 

The que::ition as to opening an abscess is often solved by Nttture; but gen· 
erally it is well to come to her aid by opening it ourseh•c.:i . The proper 
time is as soon as fluctuation is made out. The opening should be !Sufficient 
to admit :i drainage-tube. The walls of the abscess-c:ivity should, as far as 
po~sible, be kept in contact by well-adjusted compresses. If the abscess be 
opened in the groin 1 a bistoury is best; if the indication is to open by rectum 
or vagina, a long trocar is convenient. 'Ve have contrh•ed a long tube 
carrying a knife, which can be projected when the spot to be punctured is 
reached. This tube can be fitted to au aspirator, and will carry n drainage· 
tu he. I 

Pur.:B.r1utA1. PERITO:SITrs, Drsr1xcT FRO:"r PERIMETRfTf:-5; PERI'ro:srTrc 
PuERPl•:RAL li'i;;vEIL-Peritouitis may be the apparent condition of puer· 
peral fe,·er, or it may be an epiphenomenon or complication of other con· 
ditions. As a general rule, inflammation of a serous membrane postulates 
an already existing morbid affection of the organs invested by the mem
brane, or toxtcmia. A pure" idiopathic" peritonitis is difficult to realize 
under any circumstance:s. In a puerpera this is impossible, for her blood, 
howe\·er sound in a theoretical sense, is always in a state of transition, 
charged with excess of excrement, a condition favorable to the production 
of inflammation. 'Vi th this qualification we m:ty accept the term" simple 
~uerperal peritoni~is.11 A puerpera may seem to be progre~siug favorably 
for severa! days after labor, and to ha\·e passed the period of danger, when 
a severe rigor, followed by acute pain in the abdomen and a moderate rise of 
temperature and pulse and dyspnrea, are observed. These symptoms, how· 
ever, most frequently occur about the third <lay, which seems to he the epoch 
o~ weatest susceptibility to injurious influences. Frequently, inquiry will 
elicit the fact that the patient has been expose<l to cold, as from getting out 
of bed. Io not a few cases we have been convinced that the exciting cause 
was the free use of cold water, perhaps ice, to the abdomen, external genitals, 
and by intrau.terine injection to check hemorrhage. This history means 
checked secretion and excretion-that is, the retention of stuff in the blood 
that should be excreted. The noxious stuft carried in the circulation acts 
by predilection up0n the tissues which have been recently the seat of intense 
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php:iologirnl e~1ergy, perhaps injury. Thus inflammation is apt to be kin
dled in the per1tcmeum, although, perhaps, the uterus and perimetric tis:-ues 
are more commonly attacked first. The attack is almo~t invariably ushered 
in bv a rigor. Then follows pain, acute, agonizing, referred to the timbilical 
h_Y~1dwn~l~iac, hypogastric, or _iliac re_gions. The wh~le ~urface is exqui: 
s1tely 8eu~1l1ve to t?uc~1; theyatient shrm~s from pal1~at1on.i even the weight 
of the bedclothes 1s d1stres~mg. The patient almost rnv:\l"lably liel:i motion
le~:-; on her back, the knees drawn up. The pinched, drawn face indicates 
anxiety ancl suflt>ring. The pain is usually mitigated after one or two day~. 
But i::en~iti\'eness to pre::sure remains in limited points. This subsides wh

0

en 
t)·mpanites sets in and sero-fibrinous exudation takes place. The puli::e ri~es 
in frequency, to 1:!0 or more; it is hard, but generally becomes feeble when 
the case is doing badly. T he temperature rises to 103°, 104°, or more. The 
tongue may remain muist and clean th roughout, but mostly it becomes coated, 
yellowito1h, clammy, and soft, showing the impressions of the teeth. Then, 
especially in severe cases, the tongue becomes brown and dry, and the teeth 
are coYere<l with sordes. The appetite is gone, and thir!St is dbtre~i;;ing. 
Sometimes hiccough, vomiting, and diarrhrea attend. Hen-ieux si.nd Barker 
note the excesi;;i\·e predominance of bile in the evacuations. TympaniLes 
rarely fail~; its a.mount i::; commonly proportionate to the ::::enrity of the 
<li:oeuge, 

The 1listention of the abdomen causes or aggrn\·ates <lysprnPa. In the 
initial stagt• of acute inflammation the respiration i1' short, rapid, thoracic. 
Lnkr it may become more abdominal, but ~till it i~ hurried, us in all case ... 
of lf>ver, keeping relation to the rise of temperature and pu\,.e. The respira
tion .. at this stngc are -!Oto 50 in the minute. In the ~impler cases the mind 
i:-: not much disturbed. Pain and anxiety predominate. 

Jn the more severe cases, in which the toxremic element is more marked, 
the preceding symptoms are intensified. The eyes become sunken aml sur
rounded by n dark areola, the cheeks hollow, a hectic spot shows, and the 
f!eneral aspect is darker. The brnin becomes oppresse<l; the expression is 
dull, or, as Barker 1mys1 it is that of absent, dreamy reverie. 

F;Ofct upon the Puerperal Fwwtions.-The milk is somelim<',., but not 
alwnyt<, arrested. 'Ve have known it to return afler long suspen,.ion on re
CO\'cry. The lochia, in like manner, are not always arrested. 'Vhen they 
ni::~ume an olfonsive puriform character, complication with uterinr inflarurua
tion is indicated. 

The duration and i:-.sue of the disease depend upon the chnracter of the 
aHt .. ction, and the resisting power fJf the subject. The more ~imple the iu
fturnmation. the greater the prospect of healthy resolution and recovery. In 
the more simple cases the severity of the symptom:-. subsides inn few day~. 
But if there be much effusiO'o, especially of a cacoplastic quality, the ca_:oe is 
likl'l,Y to encl fatally \\·ithin a week or fourteen clap;. Helapses are e:.pec1ally 
to he apprehended. . . 

In the more se\·ere cases the peritonitis i~ mostly secondary upon metr~t1s, 
phlegma . ..;ia, lymphangitis, and is an exten:-.ion from pelvic inftamruat1on. 
Tbe hist<1ry of :such cases merges in that of these inflammations. . 

Trl'llilllPnt.-\Ve nre here chiefly concerned with the simple form::; of pel'l· 

~:~:lt.is. ;,~:~e it;·e:ot1;~~nt~ti~el1~~~~~n~~'g:;;i~:·~}.· 'Jt~~;·~\;~.H~~·:!!101fr:~{)~, :~~i~h: 
principle long ago tau~ht by Rtokes! and Graves, of _Dub_lin. It 1s strenu
ously ndvocaled by Bttrkcr as the cluef remedy. Opium is the great agent 
iu securing "re .... t';'of the parti:: inflamed . It quiets peristaltic action,,at1d 
hy a.llayiug pain laps the patient in sleep and tranquility. ~t mu!it ~e gl\·en 
boldly and per:severingly. It may be given in the form of pill, a grarn e\•ery 
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two hours, or twenty or thirty drops of liquor opii, or solution of morphia, 
ur by subcutaneous injection, an<l by ene?Ja in drachm doses of l:u~danum, 
if there is diarrhooa. Barker in~i.sts that 1t may be nece!-isnry to contmue the 
use of opium for a week or more i the tolerance of the agent diminishes as 
the di:--eal:>e recedes. Thi~, he says, is an infallible guide as to the measure 
in which you can reduce the quantity and diminish the fre<1ue11cy of the 
dost>. 

The next indication ilS to lower vascular tension. The most efficient means 
uf doiug this is by bleeding. This remedy is out of fashion; but we are sure 
we have 8-een decisive relief from the ab~traction of twelve ounc<'S of hlood 
from the arm, and in other cases from twelve to twenty leeches to the ~bdo· 
men. The ca:-;es in which this measure is admissible are those of simple 
infbimmation, and in the earliest stage before efJb::-ion takes place. 

Jn the cases now considered, a half.grain do~e of calornel every four hours 
in combination with opium is often of singular efficacy. This is more e ... pe· 
cially the case when there is accumulation of fecal matter and slugg-ish liver. 
" 'hen ihe intestine is loaded, spasm, win<l·colic, with tenderness on palpa· 
tiun, or rather the dread of being touched, we have a condition flgurati,·ely 
called ''false peritoniti.~." In this condition there is always some <legrne of 
copnemia from the absorption of fecal matter or gases from the intestine. 
~mall close~ of calumel frequently bring :-:peecly relief. 

Another means of lowering vascular tension is by purging; but this is 
furbi<lden by the neclssity of keeping the abdomen at rest. And purgatives 
are out of harmony with opium. 'Ve are in the habit of combining digitalis 
with opium. Barker relies much upon veratrum \Tiride, commencing with 
five drops of the tincture. It sometimes Jowers the pulse in a remarkable 
manner. Our experience of this is limited, as we have mainly relied upon 
digitalis, aconite, and bromides. In the complicated forms, quinia must 
have a prominent place. 

The tympanites and 1linrrh(ea arc often much relieved by turpentine. This 
may be aclministcr('d by enema, in combination with laudanum. 

It is also useful in the form of stupes to the abdomen. Flannels are 
wrung out of hot water and turpentine sprinkled upon thern. 

Alcohol is of special service in the lower types of the disease, and in the 
more advanced stages. 

A few vaginal and uterine injections of carbolic acid, 1 in 50, at 105° F 
should be u~cil, so as to obtain the certainty that there is no sou rce of irrita· 
tion in the uterm~. .But since this operation involves some disturbance of 
the patient, it must. be practised with all gentleness and skill, and the 
phy:;ici:in will do well to carrv it out himself. 

i~1;i~:-~';n~e~~J:i1~~~~;~~t i~~~~~i~i;~~~~ ~= ~~~~~:~d81:,~t~ll~isb~o~~eec~ion as an 
accid~nt of puerpery. 

The ordinary form may be nothing more than an excess of the normal 
hyper:.e_mi~ attending lab.or, aggravated by the traumatism of that proces~. 
1:'here 1s 1~tem;e hypermmiai rapid shedding of the epithelial layer, some
times leaving the mucous membrane bare of this element of it~ structure. 
This c.01~dit~on is attended by great pain. It is quickly relieved by hot 
water lllJeCt1ons, the effic1icy of which is increased by the addition of a little 
acet.ate of lead. In other more severe cases, in which the crushing of the 
vagrnal canal under severe labor is g reat, sloughing may take place, to he 
followed by grnuul:ttion and cicatricial atresia. 

The vagina may, however, be attacked by erysipelatous, croupous. or diph
theri_tic in~ammation. This may even proceed to gangrene, or, being a local 
mamfestat10n of a general infection, may end fatally. Thus it is in forms 
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di ... tingui~heil hy German nnd Russian physicians, in whoge ho ... pital:i case" of 
thi:"i nature most commonly occur, as Colpitis traumatica, l'. gangra:nosa, c. 
dipht~1erilica. 'Ye ha\·e, however, seen the <liphtheritic form in private 
pnH'll<'t'. 

)h:rnrn·.-Beginning with the focus of physiological activhy, it may be 
upected that the organ which is most predisposed 10 inflnmmation, which 
recein:s the fifot attack-the uterus-will he the fir5t to ouffor from inftam
mntion. This form may be autogenetic or heterogent:tic. There can hardly 
he a d11ubt but that, in the first instance, inflammation may he conrentrated 
iu the uterus. But it rarely stops there. nmtinuity b,, ves~el1', n·nuus and 
lyruphtitic, and contiguity of tissues, will rap.idl,v c·ari'y the infl1u11matory 
prnce~s to su 1Tou1Hling purls. Still, it is useful to recognil:e, if only theo
retirnlly, that there is a stage. however short, in which simple metritis may 
exist. The early suspicion of this stage may dictate Lreatmcint a.t the uick 
of' time when there is the best prospect of limiting the disease. 

Ajler-prtin." give the first warning. Of' cour:-e, thc~e do not neces:sarily 
signi(v metrith1; but if' conjoined with febrile spnptorns, the diagnosis of 
metritb receives confirmation. In primiparrn, who suffer comparath·cly sel
dor11 f~om after-pains, metritis may break out su~ldenly without warning, in 
the nrnlist apparently of good health. In rnult1parre1 Oil the other hand, 
afLer·pains are rarely wanting. They commonly subside spontaneously or 
under sedatives in from thirty to forty hours; but when inflammatory com
plication is nrisiug the pains persist and resist all treatment. Then the 
uterus is heavier, painful on touch, hard, and tem;c. This condition declares 
i~elf on the third or fourth day. Then paiu, fever, rigors set in. 

The proce:ss of involution is arrested . The lochia are usually suppressed. 
The vagina. is folt hot, soft, painful. The uterus is letia mobile. There is a 
sen:;n.tion of fulness and doughiness in the region of the brnacl ligaments; 
tou<'h here brings pain. This signifies that there i~ already a beginning of 
peri· and parametritis. 

At this point the disease may stop an<l recovery ensue. But it too com
monly spreads, and the case merges into metro-peritonitis or other graver 
forms. 

Thcu we ha\le the suppumtive rnetritis. This is frequently heterogenetic. 
In this case all the tissues of the uterus are involved. The feyer becomes 
more inteose anrl persists. There is general infection; and, except for the 
lo{'al inflammation, the case can hardly be distinguished from septic::cmia. 
Diarrh111a. set:; in. Death is not long delayed. 

A third form is described by those who ha,·c dmwn their pictures from 
ob:-errntion in hospitals. This is the gangrenou.~ melriti,q, The description 
j,; correct. But we Lhink it nece:5sary to point out that the lower segment of 
the uterus, cervix, and even the va~iua 1 parts which haYe undergone the 
brui~ing of labor, present a rouish, dark, e,·en blaek, soft appearauce. This 
is not gangrene; the condition is superficial, and had probably little to do 
with the patient's death. In some cases, howe,·er, there is true gangrene. 

This form is usually marked during life by the intolerable fetor of the 
discharges. A large ward may be poisoned by them. Prostration is rapid 
and extreme. The ffatures are sunken and inanimate. There is n tendency 
to rnpicl loss of heat. The face, at first pale, becomes patchy, the lip:; blu~, 
the eyes dull i there is almost constaut low delirium; the abdomen is 
tympnnitic, hardly sensitive to pressure; the uterus is very Jarge. Few 
women recover. 

Next comespuerpe1'almetro-perilonilis, also frequently heterogenetic. This 
coud1tiou is sometimes no more than an extension uf metritis. It usually 
declares itself early-that is, on the second, third, or fourth clay. The 
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attack i~ often sudden, or the prodromic stage is 80 insidious as scarcely to 
attract i tteution. It is commonly usbered in by ri}!or, generally single anil 
lastinu h::ilf an hour or more, and very severe. Violent febrile reaction 
follow~. .._\cute pain quickly follows in the d.bdomen . The pain, althongh 
general, is riJore marked at the s~1b-urnbilical regio1~ a!ld in either side of the 
uterus at the se:it of the broad ligaments. The palll 1s much aggra,·nted by 
pre::;sure, and is marked by fits of: exacerba~ion: This pain geuer:"lly sub· 
sides in two or three clays: but this, unhappily, 1s no ground for a favorable 
prognosis. It is rat'1er au indication of adv~ncinf! <lepr?5SiJD. Tympani~es 
comes with the pai11, due to the accumulat1on ot gas m the paralyzed m
testines. Indeed, !Ile outlines of the intestines may sometimes be truced out 
under the skin. Fever is marked; the pulse and temperature rise. But 
after a. time the temperature of'tf'n falls remarkably. As "'uuderlich re
marked subnormal temperatu1·es are especially frequent in peritoniti&-, and 
are a\"'.ays of grave import. Death often happens in this ~onditio~. 
Vomiting and diarrho."'a are f~·equent attendants. D.yspn~3: sets 111. T!11s 
is due partly to the tympan1tes1 but frequently pericard1t1s and pl.eunsy 
complicate, and add to the oppression of the lungs. Even pneumonm and 
small apoplectic effusions occur. The mind is not always greatly disturbed 
at fir:;t, but delirium commonly precedes death. Thefacies Hippocratica is 
a marked condition . 

The milk secretion is arrested; the lochia are commonly suppressed. The 
involution of the uterus is stopped. Profuse perspirations set in, and sorue
times eruptions of sudan1ina. Ohen also miliary, pustular, and bulbous 
eruptions or erythematous patches appear; and occasionally gangrenous 
eschars are forrne<l on the labia vulvre and buttocks. 

In the more severe cases, such as occur in hospitals, the termination is but 
too usually in death. Ju the rare cases of recovery, the inflammation can 
hardly have been extensh·e; the disease seems to seek Jocalization in 
arthriti&-. 

DlFl"l;::iE JXFI~Al\DL\TlO~ OF TUE COXXECTrVE TISSUE is not uncommon 
as one of the issues of puerperal toxremia. Probably in some cases the form 
of tnxremia was erysipelas or scarlatina; but in some cases we have been 
unable to trace this association. Abscesses form in various parts of the 
body: sloughs may follow, baring the muscles. In some cases sloughs of 
necrotic kind form on the back and nates. \Ve have found bark, ammonia, 
quiuia, iron, good nutriment effective; and, locally, dressings with carbolized 
oil have been singularly useful in promoting healthy granulations anrl heal
ing. A solution of bichloride of mercury, 1 in 2000, is perhaps better. 
When the skin is unbroken it is the best means of pre\'enting bed-sores. 
When the toxremia leads to this peripheral localization there isa fair prospect 
of recovery; the disease may be regarded as wearing itself out. The indi
cation is to sustain the patient's strength under the trial. 
DtFFU~E lNFJ..Dll\IATIO~ OF TUE VOLUXTARY :J[uscLl~s.-In some cases, 

inflamnmtion of the connective tissue involves inflammation of the muscles. 
This is seeu in the legs and arms. The fine areolar tissue running betwetn 
the muscular bundles may be the chief seat of the disease, but in some cases, 
as Yirchow has described and figured 1 the muscular fibres themsekes are 
attacked. They undergo softening, and share in the splrn.celus of the con
nective tissue. Possibly Lhis form of muscular inflammation and softening 
may be promoted by the chemical changes wrought in the muscles by the 
intense efforts of labor (see p. Gi2). 

Ophlltalmia is observed as a complication of some cases of puerperu.l fe\•er. 
The whole globe of the eye is attacked; destructive sloughing takes place. 
The cases we have seen were traced to scarlatina. But it is probable that 
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the nffettion may also arise from erysipelas. It is a complicatiN1 of bad 
omen . It prececl_es the darkness of death. B11t we have known recovery, 
with the lo:-s of s1µ-ht. 

)!11.J.\RY PVEl?PER.\L FEvEr..-The characteri:itic features of this di:s
orcler are a copiom•, minute1 vesicular eruption, fir::;t appearing on the fore
head, ·che..-t, and arms, nod then extending to the whole surface of the bo{h·. 
The ,·esicles are distinct, surrounded at the base by a narrow red circle. · 

rnder moderate care and the use of bark and acids the disea!'e is generally 
controllecl. · 

We have seen examples of it. It is undoubtedly an artificially engen
dered disea~e-the result of foul air, excessive heat, bad diE!t, and the gc:neral 
neglect of hygienic rules. It is, we hope, practically banished from thi::; 
country. Th is disease is liable to be confounded with the scarlatinoid rash 
clesc ribecl further on. 

1Irn1w~18 OR 11 IDHOTlD l)UEHPERAL FEVER is the name given by Blun· 
d~ll to indicate a high ly dangerous disease, of which the most prominent 
~ymptom is profuse and distressing perspiration . It is not common; aud 
case!' present great differences of intensity, from a mild form to extreme 
i:;enrity ending in death. Ramsbotham describes it with care. He says, 
"It breaks out within four or five days after labor, and is always ushered in 
by rigor." Univcnml diaphoresis breaks out. This brings no reliet: but, on 
the contrary, a foe ling of abject depre~sion i the pulse rises i thir::;t i~ dis
trei-siog. The chnrncteristic sign is the peculiar, unpleasant odor from the 
!lkin; it mo!".t resembles the smell of newly turned earth. The breath ii;; 
faint and ~ickly. The milk and lochia are. commonly arrested. Diarrh~a 
attends. The mental characteristic is irritability. Pain, even on pressure, 
is not marked. fo bad cases, vomiting, with hiccough, obstinate dianhrea, 
and quick respiration with collapse precede death . 

TI:imsbotham thought it contagious. In all the cases he saw there had 
be~n ~er i ous hemorrhage. In some cases be found evidence of metritis, pus 
in the inner coat of the ut~riue veins i but in others no tissue changes were 
detected. Of treatment Ramsbotham speaks sad ly. Ile advised touic:s, as 
bark, the rniuerul acids, and good di~t. Ile cliflhentiates hidrosis from 
milia ry fover; but it is probable that both diseases arise under similar bad 
san itary influences. It is one of tbe puerperal fevers _tha~ ought t.o be 
stnmpl'cl out. Both point to the peculiar puerperal const1tut1on, and 1llus· 
trnte the morbific reactions of puerperal blood and autogenetic nnd hetero· 
genetic poison~. 

The Zymotics in Puerper:E. 

In the chapter on the "Diseases of the Gravid a" the relations of ~he 
zymotics have been to some extent discus:;ed. ",. e have seen how scarlatina. 
and its congeners may attack the gravida, how they affect the woman and 
the fa•tus in utero. 

We ba.\'e now to add a short sketch of the relations to puerpery. These 
are the mo~t striking examples of heterog~netic fevers. Beginning with 
.~1·ar/11lin11, we recall the fact that the infection may be taken before labor or 
du ring labor. Aud it is extremely important to determine, if possible, when 
it began. For example, if the poison was taken in before labor, the prob
abil ity i8 thnt it wns not communicated by the doctor i if, 01~ the other ~1and, 
the infection clntes from labor, it might hnve been comnn~mcated by lmn or 
lhe nurse. W e have known :tu action to be brought agarnst tl~e do~tor for 
communicating scarlatina. It fortunately happened . that the rnfection was 
clearly traced to a source acting before labor. It might be supposed that 
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the date of infection might be settled by the sta~e of.incuh~ti_on. Bu~ ~hi.s 
meLhocl alth0twh important, can hardly be applied with sufficient prec1:-;wu. 
S.)IUC h;>UrS, a day Or more, 111ay elapse hefore the first Ji:;Liuct <lULbreak is 
obsen·e<l. 

In a valuable c:ollectiou of cases, Dr. Brnxton Hicks ( 11 Ob . .;;t. Traus./' 
1871), ha,•ing grouped eighty-nine case;; of puerperal chseases according to 
the probable causes, foun<l that in thirty·se\·en the poi!S 111 was almni:i.t cer
tainly scarlatina!. As to iucubatiou, Hicks observed that, although the 
woman may hase been exposed contiuuirnsly for months before labor, still 
the clisease 

0

does uot generally manifest itself till the third, fourth, or fi'.th day 
after labor. Doeo the p0iso11 lie dormant until lahor, when the artenal ten
sion i:; lowered, and active ab3orption brings a ruah of effete matter into the 
blood? This speculation is plausible at least. 

The peculiar susceptibility of puerperre to the invasion of scarlatiua is 
shown by the following f'Uct. A doctor who has been in coalnct with a ?a~e 
of scarlatina may visit in the course of tbe next clay or two twenty or thirty 
patients, and it is probably only the lying-in woman who takes the disease. 

It is sometimes said that scarlatina in a puerpera is scarlatina and nothing 
more. 'Ve have elsewhere poiated out the fallacy of this apophthegm. 
There is something more, and that is the puerperal constitution. This 
supplies a special culture-ground-to use a tenu drawn from the modern 
<foctrine of germs-which modifies the scarlatinal poison, 1md this in such 
a manner as to disguise or mask it. Thus, the rash may not be observed
at least, uot ia its usual characteristic manner. :McClintock notes that in 
se\·era.1 cases the eruption was very rare in showing itself. Sore throat is 
probably rarely wautrng altogether; but l\IcClintock says the affection of 
the throat was comparatively slight in all the cases; he thinks this exemp
tion is a remarkable feature. Braxton Hicks also found the sore throat 
slight io all cases. Ile adds-and we have made the same observation
that the iuflueace of scarlatina may be shown without the rash or sore throat; 
but its scarlatina.I origin may not be iudicated by the other usual characters. 
Glandular enlargements arc not constant. Albuminuria is likely to be 
present; but a\bumiuuria may be due to simple puerperal causes; and unless 
the urine be drawn by catheter, e\•en this condition may not be detected. 
Before the stage of desquarnation is reached the patient may have succumbed. 

It is worthy of consideration whether the scarlatina.I poison, working in 
disordered blood, may not oaly be itself modified, so that some of' its ordinary 
characteri:-:.tic phenomena may he clu.nged, and that als·> some new kind of 
poison, a venomous tertiwn quid, may be produced. 'Ve may see ia the 
cliaical history of scarlatina in a puerpera a couaterpart of what we see in 
the history o.f \'acciuation. Ia healthy subjects, vaccination runs a healthy 
course; but 111 some u.nhealthy blood-conditions the zymotic germs run riot, 
producing t~1e mo:;t disastrous consequences, as erysipelas, diffuse cellulitis, 
and other d1sorder:5. So in some healthy puerperre the scarlatina! poison 
runs a .simple course1 all the special phenomena appearing in rlue order; 
whilst Ill other puerperre the same poison, acting on bad blood, may develop 
inflammation and suppuration in various parts of the body. 

One modifying condition, that may lessen the severity of the disease1 is 
that the subject has had scarlatina before. This probability must be taken 
into account when discussing the reciprvcal influence of scarlatina and 
puerpery. But the disease may run a fatal course notwithstanding. 'Vhen
ever there is an epidemic of scarlatina, puerperre suffer in larger proportion. 

As th~se cases have occurred in simple labor, those who i1!sist upon the 
traumatic nature of puerperal fevers must attach uadue importance to 
traumntism. 
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Hieb fin1n<l these diseases more common in new houses. This is the case 
also with other zymotics. 

Ir we can prevent scarlet fover only, we shall have diminished the number 
of puerperal. ~e\·er case~ by at least half; and if attention is paid to clearing 
the uterus of its offensive contents, we shall axert a. considerable number 
more. 

TnE 8EYERl'I'Y OF SCARLATINA. IN Pu.ERP£R.E.-Ramsbotham at one 
time fieclured that this complication was nearly al wa.y.s fatal ; but at a later 
period, h1.1.sing seen several cases recover, he came to look upon it as less 
serious. w·e have seen a fair number of recCJveries; but, as a general fact 
the complication is more serious than when scarlatina occurs in non-puerperai 
women. The pn.tient may die before any ti~aue changes of' an inilamruatory 
or suppuraLive character have been developed. But if she sun•ives some 
days, and the case does not end in defervescence and cure, the most grave 
altf'ratiou~-ns peri~onitis, synovit~s, cellulitis, carditis, pneumonia., pleurisy, 
ophtha\ruia. pruceerling to destrnctrnu of the eyeball-may ensue. 

McClintock (1866) found in the Dublin Lying·in Hospital a mortality 
of ten out of tlnrty-four cases. He observed that the earlier the invasion 
thegrenter is the danger. 

\Vhen the disease runs a favorable course the ordinary functions of 
puerpery are not interrupted. The milk and lochia continue. 

The arguments stated in respect to scarlatina apply to the other zymotics. 
One common property they po.:;sess is that from which their genel'ic nu.rue 

is derived. The zymotic poisons have acti\.·e, self-reproductive, and infective 
energies i hence one infection or dose is enough. This constitutes a broad 
distiuctiou between the zymotics and the autogenetic toxremire. These latter 
a1·e not reprnductive. 

THEAT:i\fENT.-Bark, hydrochloric acid with chlorate of potash, stimulants 
and good nutriment, with frequent warm ablutions, constitute tbe treatment 
we have found most efficient. 

We ha.ve seen cases of seetrlatinoicl 1·d8h breaking out in puerperre, that 
seemed to be ana.loguus to the similar eruptions ob~erved in surgical patieot,s 
by Paget and other.s. It is obviously difficult to differentiate them frorn 
scarlatina in the lighter forms, and from erysipelas. Henrieux, in a discus· 
siuu on this subject, 1 said that he had seen twenty cases at the Materuite; 
all recovered; in some the eruption was very ~ivid. There was usually 
intense fever; the ernption appeared first on the forepart of the trunk, 
spread to the thighs, then to the upper part of the trunk, did not attack the 
face, and was not attended by a milrnry eruption as is so frequently the case 
with scarlatina. 

EuYsIPEf.,.\_-;.-The complication with erysipelas has often been noted, so 
that some physicians of liruited experience in obstetrics have imagined that 
they discO\·ered in eL·ysipelas the e.:;seutial cause of puerperal fever. They 
have even declared that puerperal fever is erysipelas. Gull C· l\Ied. Gazette," 
18·H1) said: 11 There is a close alliance between erysipelas and puerperal 
fever." He examined three cases anatomically, and f~rnucl in all pus in the 
veins-not in the veins or sinuses at the seat of the placenta; these were 

~~ll<~d s~:;)t~1u ~·~~:l' he;i!h Dkc~:!~~~~~0uttt~ a~~-i~~~ee0j.h:;;~~i%J~~o~~ t!1:r~7cca~ 
pat ients. This escape of the body of the uterns anrl the serzur~ of the_sur· 
rounding structures has been noted by Hulm~ itucl others. It 1~ espec~ally 
npt to occur in hospitals. But we have seen 1t amoog;t the patients ot the 

4.) 



706 PUERPERAL FEVEHS. 

Royal ~[:lternity Charity who are delivered at their own homes. Io one 
case, erysipelas appeared the day after labor ou the face; both cheeks were 
distended on the sixth day; a large bleb came on the left check; there WR:-i 

great depression, high fe,·er, but the milk was not stopped. She bad bark 
and ammonia, and reco\·erecl. 

In another case, that of a woman in her thirteenth labor, with twins, both 
born alin, shivering appeared on the fourth day; on the fifth day erysipelas 
broke out on the face, the kchia and milk were checked; on the ele\·enth 
day the erysipelas had spread, shivering and diarrhcea stt iu; on the 
thirteenth day she took perchloride of iron, anrl reco,·ered. 

It is not always possible to trace how the infection was caught. But.we 
do not believe it arises spontaneously. Thus two women living two mil~.:; 
apart had fatal fe\'er in puerpery; they were attended by clitterent men, 
both of whom had thirty or forty huurs before examined the puerperal sore 
of a. phlegmonous erysipelas. SLOrrs had a series of eight cases of fe\"er after 
treating a gangrenous erysipelas. 

Erysipelas will, perhaps, account for more epidemics of' puerperal fever 
than any other external poison, scarlatina not excepted. The epidemics de
scribed by Armstrong, Hey, and many others ran their cour:::e ]Jflri pos~u 
with ery8ipclas in the town. 

Le\'er adduces remarkable instances of erysipelas causing puerperal fe\·er, 
and of the puerperal affection reproducing erysipelas in infants and nurses. 

Dr. Gonion notes that the two epidemics of erysipelas and puerperal fe\'er 
begau in Abenlf'en at the ea me time, and afterwards kept pace together; 
they both arrived at their acme together, and they both ceased at the same 
time. He says, further, that the epidemics he witnessed in Durham and 
Xorthumberland closely resembled the epidemics of Aberdeen and Leeds. 
Iley records that in Leeds erysipelas was epidemic at the same time as puer
peral fever. Joseph Clarke says the epidemic which visited Dublin in li(;i 
\n\S like that described in London by Ilulme. 

D1PJJTJIJ~RIA in puerperre is not, in our experience, frequent in home· 
practice. 'Ve have seen a few cases in which diphtheritic exudations 
appeared on the perinea I wound and in the vagina, attended by severe fover. 
llicks notes seveu cases. "lt may produce," he says," only the symptomi: 
peculiar to itself~ or it may he accompanied by secondary local and geueral 
lesions." Diphtheria occupies a more important place in the hospital epi
demics of Germany. 

Tn'llOID.-We have seen several cases of puerperm attacked by typhoicl. 
The characteristic rash appeared. 

VAHIOL.\.-For information upon this complication in puerperre the 
reader is referred to the chapter on "Diseases of Gestation." 

In one en~e. rend hy Robert Barnes to the British Medical Association at 
Dublin, 186i, the rash assumed a purpuric appearance. Io that communi
cati?n tl~e propositiou was enunciated that any one of the zymotic poi:;ons, 
havmg 111vaded a pregnaut or puerperal woman, has its usual action modi
fied by th~ special state of the blood attending her condition. This is so 
tru~ that rn. many cases the speciflc zymotic disease is not easily recognized 
by its peculiar features, and the symptoms resulting from the combination 
are merged in a state that passes for puerperal fever. In the case of small
pox, it is true, the characteristic eruption commonly shows itself. But the 
variolous poison, recei\"ed into blood already altered by the puerperal state, 
m.ay be t~1e oceasion of such reactions in the blood as to produce symptoms 
w1clely differing from ordinary smallpox. This purpuric appearance has 
been noted in other cases of variola in puerperre. 
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Modes of Infection. 

~\.ll the _recognized modes of _infection ascertained to operat~ in spreading 
ao11nal poisons may be traced Ill the case of the puerpera. 8he i:::; liable to 
i11v11!-<ion by the typical zymotics; she is open to their attack by similar 
route~, and by a special route in addition-that is, by direct inoculation on 
the parturieut canal. It is by this route more especially that the poisons, 
other than zymotic, effect au entrance. To enumerate the entrances: All 
the organ~ of absorption may take in poison, and carry it into the circula· 
tion. Thus, the inte:st innl canal, the lungs, the skin, the connective tissue 
may let in the enemy. ln the puerpera there is also the parturient canal. 

No one doubts that the connective tissue and the mucous membrane of the 
intestinal canal nuty give entry to animal, as to other poisons. The partu· 
ril•nt cnnal, whether intact or wounded, is a frequent route. But some, 
including 8chroecler, doubt whether the poisou can eflect au illlLry by the 
lung~. Ulinicnl facts lend unanswerable force to the judgment of Tarnier, 
wlrn imys that" the lungs, by their extent, their activity, present favorable 
cond itions for absorption, and that it is often by this route that empoison· 
ment takes place." 

Tm-; CAIUUER8 OF 'fllE POl::)Q~.-The zymotics may be carried in the air, 
water1 and milk supplied to the patient. The air and water become con· 
taminnted by emanations and excretions from the subjects of varioln, scar· 
latina, pertussis1 rubeola, typhoid, erysipelas, cholera. The poisons of these 
disca:-es may also be conveyed by linen, spouges, or other articles contami· 
nated in like manner. Sewage or fecal matter may contaminate both air 
am! wuter. Cases under our observatiun have carried the conviction that 
i:carlatina and puerperal fo\'er have been communicated by sewage gases. 
We may conclude that the scarlatina poison, microbe or other, is cultivated 
ur prel:lerrnd in the sewage. 

Then there is direct inoculation by touch . The obstetrist 01· nurse, whose 
hauds arc tainted, may carry the poison directly into the vagina or uterus, 
aud there it is taken up either through the intact mucous membrane or 
through a wound. In the latter case the poison is deposited in the connec
ti\•e ti::sue, an active absorbent and transmitter. In our experience a wound 
is not necessary. We do not think there is any fnllacy in the clinical 
obi'en·ations we have made to vitiate the conclusion that the poison has been 
tnken up in com;equence of examinations ma(le during the fii-$t stage of 
lubor-thnt is, before auy wound was made. ludeed, iu a large proportion 
of cnses no entry of' the hand, no vaginal examination is mude after the 
head, which makes the wounds, has pa.::ised. 

It is by touch generally, if not exclusively1 thnt the necrotic or cadaver~c 
poi:-;on is communicated. Our knowledge of the nature of the cadaveric 
poi:-011 hms been rendered more precise of late years. 'Ve do not know if it 
has been acamlly i:solated and defined. It is enough for our present pur· 
po:-l' to know that there is developed in the body shortly ufter death a poison 
of peculiar virulence, nnd capable of transmission l~y iuocuh~tion. The 
dis~erting·room suppl ic:i, unhitppily, too many illustrat1ous of. this. . 

Hnmsbotham 8nys: •·I am quite couvinceJ that the contagious properties 
of puerperal di ::;enSes nre renderer! even more pen~trating and ~ubtle ~~er 
death; nn<l thnt articles uf clothing impregnat~<l w1_th the efll.u\'1um u.r1srng 
from opening the boclr of' n woman ,,·!10 has died of n. co.ntn~rnus puerperal 
mlllndy are the su rest instruments of 1~s further propagl~t1011. . , 

One of' the most instrurti\•e l~:;~ons 1s that conveyed 111 the h1!l.tory of the 
Yienna Lying-in Ilospitul, in 18-16-47, under 8emmelweiss. It is related 
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by him and by Dr. Routh, who obsen·ed the facts. It was establii:;hed thnt 
puerperal fever was communicated directly by inoculation from the hands of 
medical students, who came from the dead-hou!'e and from the coroner's 
court, and, sati.:lfying tbemseh-es with simply washing their hancld in u. little 
water, made examinations of women about to be <l.el~vf!red. One point U~nth 
vouche::; was clearly made out-namely, that the <l1sease was not contag10u~ 
from one per:;on to another, except the discharges were in some manner corn· 
municatecl. ~Jany of the nurses and midwi\•es had chilclre11, but not one of 
these women cnught the disease. In the di,·ision where the labors were 
attended by women who had nothing to <lo with dea~ bodies the disense did 
not exist, or the cases were few and for between. ...\._fter the students washed 
in a solution of' chloride of lime. the ruortality in their division fell to lhe 
same ratio as in the midwives' division. 

It must, however, be borne in mind that severe endemics of puerperal 
fever ha\·e raged in the midwives' division at other times. 

But the poison carried from the post-mortem or dissecting-room is not 
uece~sarily the caclaveric poison. If the subject of autopsy lmve died of 
scarlatina, for example, the scarlatinal poison will be conveyed . Thus, to 
record one example: A friend performed the autopsy of a woman who had 
died of scarlatina; two patients whom he delivered soon after both suffered 
severely from fever, and scarlatina broke out in their households. 

The performance of manual obstetric operations has often beeu followed 
by puerperal ft.•\·er. Thus Dr. Hardy, of Paris (" Arch . gt:o. de ::\lt:decine," 
1861), ~aid that in the preceding year every case in which turning was prac· 
tise<l in lhe )folernity of St. Louis was followed by fatal melro·peritonitis. 
And in contrast to lhis is the immunity of so-called street-labors-that is, of 
women who were delivered on their way to the hospital. 8paeth, in his 
report of the epidemic in the Vienna Lying·in ilospital for 1861-62, says 
that. of HO women delivered in the street and brought to hospital only one 
took fover, although they were placed between sick puerper~c. That is to 
say, when puerperal fe,•er rages in a hospital, it is better fur an unfortunate 
woman to be delivered without help in the streets, than 1lccording to art 
under the direction of science. 

A mode of couyection, a sad example of which came under our ohserva
t.iou, deserves to be noted. A lady, living in an isolated house in the country 
under the best hygienic conditions, was seized with fover five or six days 
after an easy labor, no internal examination having been made. The <loct.Or, 
who had seen no zymotic case for months, and spent many hours a day in 
the saddle, could hardly have been the poison-carrier. Robert Barnes saw 
her when she was in extremis. The nature of the fever was not revealed by 
an~· pathognomic sign ; but there was no evidence of metro·peritonitis. 
After her death, her sister, who had been nur~ing her, went home to London. 
8oon after, two of tbis sister's children sickened with scarlatina. It was 
then dbcoyered that the nurse, without informing the doctor1 had brought 
an infant from the village three miles distant to the lady to draw her 
breasts. There was scarlatina in the house from which the child was brought. 
The chain of evidence was complete. 

Fever may be propagated to the woman before or after labor by the 
medium of the husband or other person coming into close relation, the person 
serving simply as ~ carrier. 'Ve saw a case of puerperal fever in a Loudon 
suburb, the cond1tious of wh ich were subjected to careful investigation. 
The conclusion arrived at by three p hysicians was that t he infection was 
communicated by Lhe husband, who had been work ing in the garden, which 
had been made up of foul rubbish . Ile himself had felt unwell, but ex· 
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hibitecl no characteristic symptoms. In this case the poison may have been 
typhoid or scarlatina, but this could not be determined. 

Poisonous air may enter by the skin, by a mucous membrane, or br the 
gaping mouths of veins. It may be inhaled or swallowed. IuhalatiOn is 
the more frequent. But it may get into the uterus. This it may do in the 
following ways: Air may run up alongside the hand and arm dur.ing version 
or other operations. After the child is born, the woman lying on her side, 
the relaxed uterus, not supported by the flaccid abdominal walls, bags down, 
the perineum is then retracted by the hand in order to remove the placenta, 
and air rushes in. Sometimes the mere prone position, the vulva gaping, is 
enough . Alternate contraction and relaxation of the uterus mn.y pump in air. 

Air may also be forced into the uterus during intrauterine injections of 
fluids. 

Air, hn.ving effected an entry into the uterus, may work mischief in several 
ways. The air admitted may be charged with poison from without, and may 
be the direct source of poisoning the system. It may enter the open mouths 
of the vessels on the placental seat. It may, by a process of endosmosis, 
pass through the tissues of the uterus, or be taken up by the connective 
tissue exposed by a wound of the mucous membrane. This is heterogenetic 
poisoning. 

The air admitted may be in itself innocuous; but, being retained in the 
uterus, it may favor decomposition of loose blood-clots an<l placental frag
ments, and also of thrombi in the uterine sinuses. This is autogenetic 
poisoning. 

Pbysometra has been describe<l in a preceding section (see p. 695.) 

The Question of Epidemic Puerperal Fever. 

That fevers may rage amongst puerperre, just as the ordinary zymotics, 
scarlatina, variola., typhoid, are observed- to spread in ordinary communities, 
is notorious. But it does not follow that the fevers spreading epidemically 
amongst puerperre belong to the sttme order as the zymotics. The spread of 
fever amongst puerper::e may be explained in several ways: l. The fever is 
simply variola, scarlatina, typhoid, eTysipelas1 or some true zymotic, seizing 
upon puerperro as it does upon other members of the community. 'Vhen 
this is the case we may expect to find concurrently, fever amongst puerperre 
and the general community. 2. Fever attacks puerpeL'::e in hospitals to 
which lying-in wards are attached, especially if the medical and nursing 
services are in common. In such cases the disease is of the same nature; 
it begins with the medical or surgical patients, and is propagated to the 
puerperre, in whom it finds a congenial soil. Erysipelas is the most common 
disease. 3. The fever begins and ends amongst the inmates of a lying-in 
hospital. In such a case the disease may be an ordinary zymotic, or it may 
be a poison of non-zymotic type, propagated by the medium of touch or in
oculation, or as the result of nosocomial malaria. 

In hospitals it hns often been observed that the fever was caught before 
labor. 'l'hus, Kehrer(" l\fonatssclu. f. Geburtsk.,1' 1861) says ju bis hospital 
nt Giessen the infection was taken before labor. The course observed w11s 
as follows: During labor the pains were disturbed, iueffective, painful, 
spastic,. so that medicines or forceps wer~ oft~n necessat)'· S_ome h.ours af~er 
lnbor or on the first oi- second day, a sh1ver111g, of variable rnlens1ty1 set rn, 
fo!!o,~·ed by dry hent of' skiu 1 quicken~d pulse, acute pains in ynrious pa~·ls 
of the nbdomen, nnd quick collapse. T~e eyes were sunken 1 .w1t~ a peculiar 
deadly appearance; tongue dry; breathing oppressed; const1patwn, or more 
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often <liarrhcca. Under rapid prostration, death followed in two or three 
days. On autopsy, more or Jess exudation was found in the abdomen of 
serous, sero-purulent nature, sometimes purulent, with many flocculi. The 
intestines were much distend~d with foul-smelling gas; the uterus was much 
distended, lax, contained dark, putrefying blood; in the \·eins were stellate, 
pus-like masses; the spleen was mostly soft and swollen. The exudations in 
the abdomen were not attended by inflammation in the parenchyurn. of the 
uterus or of the peritoneum; the latter especially was not reddened, injected, 
or altered. 

How PUERl'ERAT, FEVER IS PROPAGATED IN lIOSPITAl.s.-Can a feyer 
be ·developed under the simple conditions of overcrowding? There is strong 
evidence to show that it may. Lusk observed that in his hospital febrile 
outbreaks were quickly arrested by closing tainted wards and transferring 
the inmates. Edward Rigby checked fever in the General Lying-in Hospital 
by establishing efficient ventilation. 

An argument has been held that the special epidemic character of puer
peral fever is proved by the simultaneous prevalence of fever in hospitals 
and in the surrounding population. There is an obvious fallacy in this. Of 
course, scarlatina or other zymotic may arise in a town and attack the puer
perre outside and inside the hospitals, or it may be limited to one or other 
class. Hirsch says that, in 216 epidemics collected by him, only 12 spread 
O\·er wide tracts of country; 129 were limited to isolated inslitulions or 
parts of instilutions i 41 ex"tended from hospitals to the town, but i11 21 of 
these only isolated cases occurred in the towns; 34 affected exclusively the 
private dwellings uf a single locality. Hirsch says the contemporaneous 
prevalence of typhus or scarlatina is purely accidental. 

'Ye have analyzed a large number of reporls of epidemics of puerpernl 
fever as to this point, and arrived at the same conclusion ns Hirsch. But 
this kind of negation is not enough. The prevalence of a zymotic. as scar
latina, in a towu, its lying-in hospitals remaining free, ai1d vice versa, may 
be explained simply by supposing that the women in the town and in the 
hospitals have been attended in labor by distinct doctors and nur:ies, and 
that no dangerous communication by other means between the two classes of 
puerperro existed. On the other han<l, instances abound in which fever was 
propagated from hospital to town, and vice venui, where intercommunication 
existed. One infective case, either directly imported into the hospital, or 
starled by doctor, nurse, or visitor, or linen, or other means not always 
traceable, is enough to create an epidemic. 

The analogous obserrntions between the spread of fever~ amongst puer
perre in lying-in hospitals, and the spread of diseases rommonly associated 
with the idea of hospital malaria, and other special hospital influences, have 
been much insisted upon in support of the theory that the puerperal fevers 
are of the same nature as the surgical fevers in general hospitals. The 
puerpera is likened to a surgical patient. The argument is further enforced 
by the histories of epidemics in hospitals which admitted both surgical cases 
and lying-in women. The puerperre were attacked by diseases, as erysipelas, 
hospital gangrene, identical with those which affected the patients in the 
surgical wards. The facts are true; but they do uot quite justify the theory 
constructed upon them, as will be pointed out further on. 

!IOSPl'l'AL ~lrMM.-ln discussing the question of malaria in hospitals as 
a cause of fever in puerperre as well as in surgical patients, it is important 
to take into account the analyses made of the air and deposits from it in 
hospital wards. Thus Eiselt discovered pus-cells in the air of an ophthalmic 
ward. Epithelium-cells are found in all ill-ventilated rooms. Cbalvet 
found, in dust collected in the wards of St. Louis, 36 and 46 per cent. of 
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orgnnic matter; it consisted in great measure of epithelium-cells; when 
burnt it gave out au odor of horn; when moislened and allowed to decom
pm·e il gave out a fetid, putrid smell. He found it collerled in the bed
curtains nn<l on the walls and windows. Parkes made similar ob ... el'\"ations 
in the air uf various barracks and hospitals. In all tainted atmu~pheres of 
this kincl, it appears that the germs of infusoria abound lo n. much greater 
extent than in pure air. Chaket fouud that linen returaed from the wash 
was still tainted with orgnnic detritus. 'Ve know that vaccine matter may 
be pre~erved on linen threads. Parkes found that there was some relation 
between the proportion of carbonic acid in the air and the quantily of 
organic matter. The smell of organic matler is generally wry perceptible 
when the carbonic acid reaches 0.7 per 1000, and is very strong when it 
amouuts to 1 per 1000. 

A putrid emanation act ing for a very short time suffices to turn milk, or 
to i;et up putrefaction in meat. According to Pasteur, different kinds of 
chemical change are brought about by different germs. 
~amuelson (4 1 Quarterly .Journ. of Sci.," 1861) made observations of like 

kind. E:rnminin~ dust from window-panes in distilled water, he found cerco
tuonas fusiformis, nmrebro, and other organisms. The atmosphere was the 
meilium through which the germs or spores were coll\·eyed into the distilled 
water. He always found that the more freely the waler was exposed to the 
nir, and the warmer the temperature, the more abundant and diversified 
were the li\·ing types, and the more rapid their development. 

;-;ome of the deductions from these facts are ob\·ious. Io the face of them 
and of clinical observation in hospitals, it is absurd to doubt the reality of 
aerial convection of disease. It has been observed that the greatest care in 
wa!-ihing the hands may fail i and fe\•ers have been started where no direct 
inoculation by hands was po~sible. The virus may be caught, conden~ed, in 
the woollen clothes, whence it is given off in aerial form aut.l inspired by the 
patient, or comes in contact with the traumatic surfi.tce of the perineum. 
Thi::; is confirmed by the histories of fevers following in the track of nurses. 

Charles \Vliite says that "the effluvia (from puerpenu suffering from 
ab~orpti ou of' putrid stuff from the uterus) help to make the air in lhe bed 
and in the room more putr id ; this air in every act of' inspiration is taken 
into the lungs, aurl is then again receh·ed into the circu lation." 

Is it not also possible that a doctor or nurse who has been in close attend
ance on women suffering from puerperal fever may become, a" it were, 
~a tu rated with the poison, and exhale it by the breath, to the danger of other 
puerpene with whom they may come in cournct? Howeyer this may be, we 
have had too many sud occasions to see the wives of doctors struck <lown by 
puerperal fe\•er. \\'" e feel very certain that puerperal fever attacks them in 
larger proportion than it does other women in a corre::ponding social sphere. 

There are many examples of the propagation of the poison which has pro
duced fever in a puerpern to infants, nurses, and others coming into close 
rl'lntiou with the puerpera. 'Ve will cite a few examples only. Ilugeu
herger relates that" during the ragin.g of p~erperal fever in the ::\Iidwi,:es' 
Ilo~pitul at Rt. Petersburg, the hos~1tal·po1so~ at.tacked wom_en labonng 
under uterine disease-servants, pupils, and m1dw1ves. In 18.)2 n woman 
with chronic uterine catarrh died under plain ~ymptoms of essential puerperal 
tt>,·cr, and dissection showed exquisite suppurative _m etro·peri.touitis. I!1 
J 8:)6 a female attendant in the post·mortem room died of mahgunnt per1· 
tnnitis. Ia 1858 two intern pupils were seize<l with typhus and peritouitic 
~ymptoms and died. In 1858-0 midwives had protracted erysipelas of the 
ICgs. On~ of these hnd, R.t the beginning of her illues~, attended a lady in 
town, and in all probability occasioned in her fatal pya~ruia.

11 
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In appl'eciating cases of non-puerperal wnmcn t.uking di~wase from puer
pHa\ we mmst remember the analogy we have ~o often insisted upon between 
men:-.trualion and labor. 'Ve think thnt on no account shoul1l a woman dn 
clutv in the po~t-mortem room. 

f~FI.l'L:'.'CE OF Pn:nrEHAL FEYLR lTO:"' :Xr:w-1;on!'I' 1-XL\Vf:-;.-Uugen
berger relatts 1 that during 18-161 1848, 18.36, 1859, pregnant women who 
stayC'cl long in hospital brought forth an increa!<ed number of dead auil 
putrid children as compared with the average of 15 yE'ars. The mean of').) 
years arnl 8210 children was -198, or 6 per cent., putrid chil<lrt.'n; but in the 
spring of ]~.j(j it was 10 per cent.; in autumn, 1848, it was 8 per cent.; in 
winter and !:'pring1 1856, 12 per rent.; and in winter, 18;19, !) per C<'nt. In 
18.Jf), 18521 ]l-15-1-, the proportion was the normal one, and there was the least 
intensity of puerpernl process. 1846, 18-18, 1856, 1859, were years ofgreate::-;t 
fever-mortality. 

The history of mortality amongst live-born children is also instructive. 
In 1846, during the height of the fever, cases of sudden death of new-born 
children were frequent, under symptoms of eclnmpsin. and trismu!:=. The 
children that fell were mostly sound, well-nourished. In this year, also, 
acute atrophy withjaundice,er1:atic and phlegmonous erysipelas, and sclcrema 
were not uncommon. Jn 1856, during January an<l February alone, 32 
cases of malignant ophthalmia appeared; frequent pyu::mic exnnthematn, 
gangrenous erysipelas, umbilical phlebitis, nnd acute exudative peritonitis 
reigned during the pre\·alent fevers of the mothers. 

Disease may pa~s from puerperrc to men. Ia the 11 JU vista Cliuica di 
Bologna,'' 1080, in an account of an epidemic of puerperal fover which raged 
in Pollenzn in 18i61 it is stated that a man had intercourse with his wife, 
who had been recently delivered and had fevet' with rigors. The ruan hnd 
fever and rigors the same evening, and pain in the groin. Roon erysipelas 
set in on the penis, :;.µreading to the thigh . On the second day the tempera
ture was .JO' C.; gangrene appeared on the scrotum, multiple abscee:-es, 
hydrothorax fo11owed, and the man died on the seventeenth day. 

In eome cases it is certain that the disease caught by n man from a puer
pent was scarlatina, typhoid, or some ordinary zymotic. A former colleaglle, 
Dr. Manson, thus took typhoid from attending a woman sufferiug from 
puerperal fover, an1l died. But in the Italian case the poi!:lon would seem 
to have been directly inoculated on the penis, and the history of the case 
dittCrs wickly from the course of an ordinary zymotic. And it is probable 
that in cases like Dr. Manson's the typhoid poi~on is mo<iifiecl or inten!'ifie1l 
by working in puerperal bloo<l, and so acquiring special virulence. .\s 
Arthur Farre put it: "Nor is it quite certain that zymotic or other inocu
lating poi:<1m may not add a new form of ~C:'p::ois to that which is already in 
the blood." · · 

Dr. ~turr 2 founcl that in au epitlemic of puerperal fever many of the 
huflbarnls cnntracte<l peritonitis. 

PuERPJ.:HAL MoRTALITY IN \YoRKHOn:.E"'.-It is instructive to contra;;t 
the dangers of' lying-in women in hospitals with those in workhouses. )fount 
("Trans. of lntl'l'D. Congress," 1881) showecl that the mortality was less 
than in the spc·tial lying-in hospitals; that the death-rate from metria alone 
was less than in the entire population. This comparative immunity ii:; no 
doubt clue to the simpler and more secluded conditiom; under which women 
are placed in the workhouses. 

Pathological Anatomy.-It would be to affect a refinement and precision 
of' knowledge quite beyond our grnsp, to pretend lo give a systematic descrip-
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tiun of the lesions encountered in puerperal•fe\•ers, a~signing clrfinite leioiions 
to ddinite form~ of foHr, and to associate with thern distincti\·e diagnostic 
!'ign:o:. 

The besL we cnn do at pre~ent is to recognize the fatt that mol't of the 
chanµts ob!iervcd in the pul)t..iuortem room ha\'e been mt>t with in connection 
wi1h almo!lt evt:ry variety of puerperal fe\•er. In some cai:r:- , irnleed, phle
bilis is the most predominant phenomenon, and thio is recognized during 
lite; in other~, peritonitifli is the main condition discovered, aud this al:<o 
may have been recognized during life. But we cannot say that there are 
nny ti!-:-.ue changes that specially characterize the fever due to scarlatina, or 
that can differentiate a cai..:e of autogenetic septicremia from one of hetero
g<:nelic origin. 

We can only formulate the following propositions: 
1. fo one group of ca~es of fever arisiug from the mosL varied causes, tcr

miuatiug fatally, we may discover no structural l1r organic change~. The 
subjects have <lie<l. of general toxremia. 

2. In another group of' cases, arising from the i:ame causes as those of the 
first group, lhe most extensive tissue and organic changes will be found. 

:3. In some cases these changes have taken plac~ rapidly; in others they 
have been developed ut a. Inter period after labor. 

The nearest approach to preci~e attribution of' local changes to a particular 
form of puerpernl intoxication is found in the hi~tory of phlegmasia dolens 
and thrombo~is and embolia. In these cases we have strong evidence that 
the di::o:ca~e is of local autogenetic origin. The like propo~i1ion may he 
affirrue<l of pel\'iC cellulitis in the simpler forms. 

Beyond these couditions, localization cnn hardly be affirmed. The fact 
that the most \'arietl pathological conditions may follow upon fever~ of 
diverse origin may receive some light, from the peculiar blood conditions of 
puerpery which underlie all the forms of feyer, imparting to all a common 
charncler, and binding them together in one broad pnthological group. 

The morbid appearances found after death present remarkable constanC'y. 
If we were justiliecl in interpreLiug this con!:ltancy as evidence of onenc:-s of 
the disease, we might hope to solve the question ns to the essentiality of 
puerperal fovcr. lluL the study of causes has alwa_vs been more complex 
than the study of etfcct8. """e may, howe\·er, see in this com;tancy of patho
logical effects, proof that there is one underlying condition that controls nil 
tht! morbific fi.tctor::;, imparting to the discj.t~c, once ~tarted, whatever its 
origio, a peculiar character. Thnt cbaracter is the puerperal. 

Prcmi:-:iing lhc:-;e general propositions, we may attempt a sketrh of the 
palhological appeanrnces mo:st commonly found. For couvrnience we may 
tnkti in unll·r the change .... found in the several ti:--~uc:-< aud oq:.~an:o:. Tho~~ 
foun1l iu phlcgma~ia. dolen::s and in thrombo!'.\i:s and embulia have betn 
de~crihed in the section nn tho:;e affection~. 

l~r~~e1~r~~~~~-L~;;tr~~h~11~ ~~! ~~i~c~~~,;~~· i:18 ;i~1~l~~t;r bl~!r~~~ m~,i~~ ~:~:1~:.1Te~ni; 
gl'n<'rnllv tl1e funs ti origo mali, ma.y be taken first. Thi:- will lend u~ to 
the consfdl"'rali°un of mctriti~. Is there a pure and simple metriti:s ~ l'an we 
find or imao-ine a. ca.!-t' in which the proper structure of the uterus is alone 
iuflnmed? It ::;cem~ difficult to imagine a ca.::se in which lhc inflammation 
doc.:3 not heirin with the uterine ves~els, which have to bear the fir.:-t brunt 
of the ::-epti~ or offoncling mntters lying ~n the ute.rine cn,·ity. The tl'rm 
"metriti~," then, should prop~rly embrace ~uf:lammatwn of all the l:itructures 
of' whith the utl'rus i:-1 co11l:'t1tULe1l. In this wny we shall get the concrete 
idea of inflammation of the veins or sinuses, of the lymplrntits and mu::;culnr 
ti:-sue of the ut{'l'U!-1. In the middle cases, in which either the poison is lb" 
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virulenl or its aclion limited in time, and the resisting quality of the blood 
is greater, the mischief i5 chiefly expende<l up>u the vessels, the contiguous 
muscular ti~:sue bein~ but slightly affecter!. S11ch n ca-;e would be rec()g· 
nized in life as metritis, or as phlegmasia dolcns; or, the vessels and uteru." 
proper escaping gerious complication, the inflammati~m would seize uprm the 
pelvic connective tissue or peritoneum. Cases of this kind often end faror
ahlv; and there is little opportunity for obserrntion by dissection. 

But in other ca~es, in which tile poison is more ,·irulent or more prolonged 
in its action, and the prltient's constitution less capable of re:sistaoce, not only 
are the phlegmasia and lymphaogitis more intense, but the whole ute1:u:"' and 
cnmmoaly its adnexa, are rnvoh·ed. Then we get metro-lymphaug1t1s and 
phlegmafliia. This is but too apt to pass into suppuration-the suppurati\•e 
metritis of Cruveilhier, so well described and figured by him . It is especially 
apt to orrur in lyiog-in hospitals, where the individual morbid proclivities 
are acteil upon by the accumulation and intensification of morbific influ
ences. In the~e cases the uterus is found much enlaqred; the muscular 
fosue is red (<lark red ),softened, friable; abscesses are diffused in the walls; 
the veins and lymphatics are tracked hy irregular swellings distended by pus; 
the lymphatic

0

glanc1s are swnllen, inflamed 1 and contain pus. By referring 
to Fig'. .54, which represents the gravid uterus tu rued down so as to show the 
in11nense network of lymphatics on its surface, and the associated glands in 
the lumbar and dorsal region, and imagining the whole system to be invoh,erl 
in inflammation and suppuration1 we shall ha\'e a pretty accurate idea of the 
seat anrl extent of the affection. 

'Yhen the disease i;:; taking this course, the general symptoms are much 
more ~evere than in the first order of cases; the pain may be less, but the 
fe\·er i~ more inten~e. The pulse is commonly over 130, it may rua to 150 
or more; the temperature rises to 104° or 105°; rigors are repeated; there 
is rapid and marked prostration; the mental faculties nre dulled; the tongue 
io dry; hilious vomitiu~. perhaps diarrht'.X'a, sets in. Delirium, coma super
\·ene. The respiration becomes short :rnd difficult. Thelochia are generally, 
hut not n.Jways, suppreSSNJ. D~ath follows in a few days. 

A mnre serious form still is the gangi·enousmefritis, also and more especially 
a hospitnl affection. The gangrene commonly extends to the vagina and 
vulrn. It must not he confounded with the necrosis of tissue caused by 
8evere protracted labor, and direct crushing, or other injury of the parturie1lt 
ranal. In the gangrene of puerperal fever, the labor may have been easy. 
The th•sue changes are the result of general empoisonment, telling fir:st upon 
the parturicnt or~ans, although undoubtedly traumatism may be an im
pnrtnnt fnctor. These cases are almo5t nece:-sarily fatal. But after death it 
is surprising to fin<l how extensi\•e the loss of tissue sometimes is; the cervix 
ancl vap;ina have literally sloughed or melted away, expo:sing the promontory 
of the :sacrum. 

In the cases of metriti~ and metro-peritouiti:;, suppurative inflammation of 
the Fallopian tubes is frequent. They are filled to distention with pus, 
mnkin~ thC'm sinuous with irrc>gular dilatation; attending this we see inflam
mation and i:mppuration of the ovary1 and irritation of the adjacent peri
toneum, or acute pelvi-peritonitis with adhesions, binding the fimbriated end 
of the tube to the ovary, and occa5ionally leaving J!aps through which pus 
exude~. The,;e slender purulent adhesions are easily broken down during 
the examination. 

Internal puerperal metritis1 whether it arise soon after labor or several 
weeks later, is never simple. It spreads to the pnrenchyma, sinuses1 lym
phatics, and often to the peritoneum, tubes, and ovnl'ies. Since all these 
structures ha\·e recently been the seat of inten!:)e physiological activity, sud-
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flenly nrre~led by a traumatic process, :ind the blood carries nu excess of 
fibrin nnd is otherwise modified, they are peculiarly suscepLible to inftamma
tioa. The putridiLy of the contents of lhe uterus, phlebiti:s, lymphangitis, 
the state of the blood and lymph, which carry !:>eptic malter and infectious 
gt.>rms, are the causes of' the uterine inflammation, so often quickly followed 
hy multiple metastatic ab~cei:ises, general peritonitis, anrl death. Autopsy of 
recently delivered women who have died of metro·peritonitis reveals the 
uterus unconlracted, with flaccid walls, permeated with ffuirls, pus, or a 
fihrino-puriform coagulation, more or less filling tlie venous sinu~es. The 
mucous surfuce of the uterus exhibits a mulberry col(lr and n pulpy softeniug 
of the clecidun, or a sanious puriform liquid which has soaked into the Roft
enecl mucous membrane. At the Je,,eJ of the placental site is seen a. quasi
vcgetnting surface, formed by the projecting cotyledons of the mucous 
membrane. On the projecti ng parts small fibrinous clots nre often seen. 
The whole placental disk is soft, pulpy, infilLrated with sanious blood mixed 
"·ith a fet id puriform fluid. Often all this part is gangrenous. blacki!:ih
brown, ancl if n stream of water be made to drop ou it, shreds of the mucous 
membrane are detached. At other ti rues there is found on this surface a 
grnyi.;;,h false membraue, which can be dt.>tached in shreds, expn::;iug the 
mucous membrane tinged reddii::h-brown. This cliphtheritic or gangrenou::; 
fal~e membrane sometimes extends over the entire inner surface of the utcn1:S. 
\\'hen the liquid obtained by scraping the surface is examined by the micro
scope, n great number of lymphatic cellules are found. In the deeper layers 
of the mucous membrane infiltrated with sero.!lity, scraping collects a little 
li<tuid which contains lymphatic cells, large cells of connecti\·e tis:-;ue, swollen 
and granular-fatty. The neck of the ULerus is softened, violet·red, pulpy, 
al:so often covered with the same gray pseudo·membrrrnous mortificatioo ns 
that observed in the body of the uterus; under this membrane the ti~sne is 
deeply congested. A similar gaogrenous lesion often cxi1Sts in patches on 
the \·agiual mucous membrane and on the vulva. 

The ca\'ity of the venous sinuses is free, or contains, nR already mentioned, 
a puriform liquid, or fibri a coagulated, or pulpy aud softened, half liquid, 
mixed with lymphn.tic cel ls and eodothelial cells, swollen and granular . 
The walls of these sinuses in the uterine muscular tissue present evident 
murks of endo- aud periphlcbitis. The large veins are oftca filled with pus 
or fibr in, and the connective tissue of the broad ligaments always contains 
more or less pus, so that when :;ectious are made of' the broad ligaments in 
n line with the uterus, one always falls upon one or se\·eral small purulent 
foci, :;ituated either in the veins or counecLive tis~ue . 

The superficial lymphatics of the uterus are sometimes filled with pus, and 
in all cases the uterine peritoneum j,. the sent of intense inflammation, with 
rednel-if', vascularizalioo, formation of false memhranes of fibrino·puriforru 
character. The tubes and ovaries, as before <lescrihed, nre attacked iu the 
f'ame manner. :\Ietastatic absce~ses are frequently j;1uud in the lungs, li,·er, 
kidneys, and spleen. . 

In the metritis which arises some time after labor the phenomena are far 
le~:-; intense. The uterus has contracted, unle.::~ it coutnin large clots or 
pieces of' placenlai the ,·enous plexuses have had time to contract, and t~1e 
greater part of the dccidua ha8 f~lllen. All the parts ?f. th_e uterus and its 
n<lnexa ure Je:;s vulncnible. ~everthele:;:s, the metnt1s ts always more 

:~~e;eti1~i ,~1~~:.~ t ~:~:~11~~r~:: 017111\1~~~!~~11 ~~~~1 ~~~·) ~i~. g~~i:1~~1~: ;.e~~1 I~~ .~f~f,~ i ~!~e;~~~~~ 
tonitis circumscribed hy false membranes conlarnmg a collection of pus. At 
other times therC' i~ ti)nue<l a phlegmon of the cellulur lis~ue of the iliac 
fos!l:n. 
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'Ve m:w n<ld n. fact not without intere:i.t. In one ('O!<e of fatal metro
peritouitis. which occurred in the Queen Adelaide's Lying-in lfo.-;pital-nn 
institution now closed-we founrl the stomach had been perforated hy p(l..;t
mortem digestion by the gastric juice. The specimen \\ftf; exhibited to the 
Pathological Society, an1l was cite<l by the late Mr. Gminger. 

The most univer,.;al con<lition di~co,·ered after death is probably peri
toniti~. This wn~ the premiling condition in a century of epidemic~ nnalyzE.>d 
by Churchill-the true form of peritonitis without metriti~ . His theory 
was that the c!'sential condition of puerperal fever was inflammation of the 
omen tum. 

The rondition of the hlood itself, so intimately related to the alterations of 
the ti~:mes and to the effusions, demands more minute inve:stigation. Ilulme 
(177:!,) states that the blood taken away was generally sizy, with a quantity 
of yellow serum. He did not remember ever seeing the blood in a dis~olved 
state. S ince venesection has been virtually abandoned, the opportunities of 
examining blood in large samples are rare; but enough for microscopical 
ancl chemical examination might be obtained by puncture. 

8Yi\1PTOMATOJ.OGY.-It may he premised, as a general proposition, that in 
the stage of invasion noel beginning of the fever no distincti\•e !-ligns present 
themselves which l"nable us to predict the form of the disease or the precise 
nature of the morbific poison. H istory may give a clue as to its nature by 
informing m; of the conditions to which the puerpera has been exposed. 
But history is full of pitfalls. 

'Vhen the poison has be~un to work before labor, one effect is commonly 
seen in the disturbance of the process of labor. The labor is lingering from 
the irregularity and feebleness of the pains. The mental and other nervous 
reactinmi are clulled. And yet the poison may have provoked the onset of 
lahor before it is due. 

' Vhen the poison, zymotic or other, is taken in at the t ime of lnbor, the 
symptoms generally 8how themselves on the thinl or fourth clay. It is about 
the same time that the symptoms appear in the autogenetic cases. Before 
the third day there can hardly be much septic stuff in the uterus, and the 
t irl<' of ahMrption has not yet set in. 

CLASSIFTCA'l'ION OF SY:'IIPTOMs.-In order to app reciate more clearly the 
s i ~n i ficance of the symptoms, we have attempted to classify them . 

1. There nrc first the signs o.f ini•mion. These are rigors, headache, back
ache, hysteria, depression, faintinl?, minor <legrees of shock; then a rise of 
temperature to 101° or 10~~ F . ; rise of pulse to 100, 110, 120; the pulse at 
fir::ot is often wavering or of irregular rhythm; the respirations risc> to :!;',-30. 
Reflection will show that these symptoms individually and collecth•ely indi
cate the infliction of an injury telling upon the nervous centres-that i::, a 
form of f'hock. These are the symptoms which follow upon the ingestioo of 
animal poisons. Thf'y are not always equally marked . 

There is one sign, the grm•i.'f odor puerperii, sometime~ noticed. But this 
is by no means constant, and is often present in a striking nrnnncr in healthy 
puerpery. It is as:"l.ociated with the lochia; the diapers used to the genitals 
are peculiarly nauseou~, but the patient ah;o breathes out, and exhale:-; by 
the Rkin, the same characteristic odor. It is analogous to the bromo
menstruation described by Dr. 'Viltshire. 

2. Signs of reaction or o/ elimirwt irm fol low. These rt re: tu mu I tuou:-- al"tion 
of the heart, irregular pulse, vomiting, diarrhcen, sweatiu~. fu rther ri::e of 
temperature and pulse, and greater frequency of respirations, 2.)-!~.) in the 
minute; the breathing i~ sometimes suspirious; often there is clcli r iurui such 
as attends fever; the patient is ensily recalled to ordinary perception when 
directly called upon, but, left to herself, she may be ob:-:erved to wander more 
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or le:--:::. The normal :::ecretious, milk and lochia, are commonly partially or 
wholly !iUpprl':--.. cd; indeed, the entire glandular system is di~orclered . 

:l, ·"'igns ~f General Infection Estubli8hed.-Rheumntic pains in the joiut.s 
nnd limb.;; sweating. ln severe cases, diffuse celluliti:-<, infb.rumatiou of 
rnu:0clt:-<, nh,,.cc·~ses, ophtbalmia, jaundice, pleurisy, 11<'ritouitis1 pericarditis; 
intlammatiou aml suppuration in the joints i the pulse, temperature, and 
rl·spiration:-1 all rbe. 

Of cour ... e, all these symptoms are not always present in the connection and 
~equence f-'et forth. But still they generally have the significance as.signed 
tn them. There is commonly some overlapping or recurrence of the first 
group ot symptoms with those of the second group. Thus, if the case be one 
of autogcnetic sepsh~, ns when septic stuff is taken up from the cavity of the 
uteru~. there rnay be fresh attacks of rigor, headache, dcpres!'ion, syncope, 
complicating the signs of reaction or of elim ination. "\Vhen this is seen we 
have nearly ~mrc evidence of renewe<l or continuous absorption of septic stuff. 
Each new absorption entails a repetition of the signs of invai:;ion. 

Gf'neral infection is often marked by high fever alone, without the tissue 
alterations enumerated. But we insi:st upon the'' rheumatic pnins/' as they 
are cnlled, a8 an indication of the system being permeated by the circulating 
poi~on nud ncting upon all the tissues. "\Ve have known caf-'es in which thebe 
pains were interpreted as acute rheumatism, and the subjects !:ient to a genernl 
hn~pital under this dia!!"nosis. 

"\\?henever diffuse, or peripheral, pains and stiffnes." are observed we should 
be on the alert for swelling, erythematous blush of the skin, and blebs or 
vesicles on the hands or fingers. The~e blebs generally ~how, at first, serum 
more or le::-:s limpid; but this soon becomes turbid. "\Ve ha\·e seen cast's in 
which the <lepen<ling part of the bleb was turbid and the uppl'r part clear , 
as if pus-globules, separating, gravitated. 

Tru; Ru:sn'IC.\NCE 01'' PAIN.-A thing ne\·er omitted on vi~iting the 
puerpera is to foci the abdomen and hypogastrium. Iu this way pain is 
elicited if lhere is inflammation. Pain i::-; a common, hut not corn-tant, 
allcndant upon peritonitis. It may be said that puin is cRpccially marked 
in the more simple and acute forms of peritonitis, aud that iu cases where 
peritonitis is secondary upon or complicated with general toxoomia and 
metritis, the p:1in i~ less urgent. Looked at in this light, pain is a favorable 
sign. It is a source of comfort and hope to the patient to be a?le ~o tell !ler 
thnt pain is not lhe measure of danger. On the other lutnd, parn, sunulatrng 
after-pains or uterine spasms or colics, shou ld always arrei;t atteution . It is 
oft('n the first signal of <hmger. 

Pain, acute, the centre of which is in one side of the pclvif-', may indicate 
perimetritis or thrombosis. The pain along the course of' the femoral ves
:--els and in the popliteal space, aggrarnted by pressure, probably indicates 
thrombo~i~ or phlegmasia dolen8. 

Pain in the joints, e::ipccially in the shoulders or knees, is often the fir.st 
warning of ~ejltic::cmi~ synoviti~ _or arthritis., This paiu is usu.ally attended. 
by stifllle8s and imp:ure<l mobility of the l~mb. IJ.ence the 11nportance of 
ascertaining if the puerpera. can move her limbs caE.1ly. 

The signs may further be classed as favorable and unfn\·ora.ble. The 
prognosis is favorable when the pul::;e and temperature fall and bec~me 
steady, the aspect improves, and when the tongue becon.1es clean -~nd moist. 

The procrnosis is unfavorable when the temperature rises to lOn or more; 
if it foils ~apiclly i when the pulse. runs to 140-160, is sn~all; when the. res
pirations run to ..J~ n~d a_re "cnt~h1ng_;" when t~1e aspect 1s sunk~n, an.x~ous, 
clayey or llusky, md1catrng septI_croru1c cachex1a i when there is. delm~u;i. 
the mouth and tongue covered with sordes; when nphthre and d1phthent1c 
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patches appear on lraumatic surfaces and on the \'ngina. Another sign of 
ill-omen is tympau1tes. It is an indication of' lowered nervous force; it is 
due to paralysis of the muscular coat of the intestines. If this sign au<l 
the cliarrhc:ca an<l \'Omiting persist, the prognosis ruust be grave. 

The signs of imminent dissolution are a pulse feeble, not easily felt or 
counted, temperature abnormally high or below 98° F., rapid suspirious res
piratioos1 hiccough, delirium of mutteri~g character, catching at the bed
clothes, subsultus tendinum, prostration 111 supine posture. 

The special treatment of the several fonus of puerperal fever has been 
considered in co11nec1ion with their clinical history. It will be useful, never· 
theless, to pass in review Lhe principles of treatment, prophylactic and thern· 
peutic, which have a general application. 

Pnor11YLACTro T1rnA'l';.\IENT. ANTJi;EPTIC l\hDWIFERY.-There is some 
danger in dwelling overmuch upon so-called" Antiseptic l\Iidwif0ry." The 
better and more comprehensive term is "Prophylact1c.11 .For the first part 
of this treatment we refer to the section on the care of the puerpera (p. 464 J. 
80 for as antiseptic appliances are concerned, they can strictly only be 
regarded as subsidiary means in the carrying out of the great principle that 
lies at the bottom of all good obstetric practice1 namely, to screen the 
lying-in woman from those poisons and other noxious influences which 
threaten her from within and from without. 

It is not, therefore, desirable to devote special or separate attention to 
what1 after all, is only a part of a great therapeutical scheme. The essen
tial thing is to take such a large view of the physiological and pathological 
procel:ises, as will give the right indications to call upon each and all of the 
therapeutical agents at our command. To fix the min<l too intently upon 
auy one of those agents1 is to incur tbe danger of neglecting others, and of 
losing sight of the principle which ought to guide the application of all, as 
one force directed to one end. 

Having taken account of the poisons which threaten the puerpera, and 
of the gates by which they may effect an entry, we shall be better able to 
protect her. Two great objects have to be kept iu view: First, to keep all 
extraneous poisons out. Secondly, if any effbct an entry, to counteract their 
noxious influences. A primary condition essential to the successful attain
ment of these two objects is to put the system itself in the best position for 
defence-that if.I, to secure the efficient working of all the organs concerned 
in uutrition and excretion. The carrying out of this programme fully is 
antiseptic midwifery in the broad sense. The adaptat ion of the Listerian 
or cmwentional antiseptic precautions is anti~eptic midwifery in the partial 
nod narrow sense. 

Unfortunately, the first condition of effective resistance to toxremia is not 
always attainable. 'Ve must take the puerperal subject us we find her; per· 
haps with damaged kidneys or Ii \'er, deficient in nerve-power, in fibre, and 
with skin and lungs unequal to the new task thrown upon them. 

About the third day is the epoch for the establishment of the absorptive 
process. The l wo days following labor are a period of rest. During this 
time the disintegration of the uterus and other superfluous structures is only 
beginning. The supply of waste stuff for absorption is scanty. This can 
hardly be a source of fever. And if there be any blood or other matter in 
the uterus, it will hardly decompose under two clays or more, so as to yield 
septic stuff for absorption. But on the third day waste stuff is pouring into the 
blood; decomposition may have begun in the cavity of the uterus, and active 
absorption finds material to work upon. Thus it is that febrility occurs on 
the third day. 

1. The obvious lesson to be drawn from this history is to begin antiseptic 
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treatment early. Indeed, it begins with the conduct of the labor. The first 
great point is to take care that the labor shall not be protracted. "'e must 
:;pare the ~)'tilem the evils of exhaustion of oen·e-power1 of loading the blood 
wilh the wa::-;te stuff re~ulting from ::enre mu:-cular exerti~n. By timely aid 
in deli\•ery we econom1ze-:trength and diminish the risk 01' hemorrhage; and 
thu8, having a re~en·e ot nen·e-force and unimpaired mmcular fibre, we 
ha\·e the mu~t es:::ential con<lition:s for securing firm contraction of the uterus. 
It mu:st be superfluou:-; to dwell upon a point so universally recognizc:d. Tia: 
immediate object sought in ~c<'uring contraction is to obviate hemorrhage . 
.And to ol)\·iate hemorrhage 1s to oppose septicremia. 

Pll!-'::!ing by the usual mano::uvre5 cxercil:ied in denling with the placenta, 
I will only insiat upon the utility of the pnd and binder. The comprc8sion 
exerted upon the :lbdomen and pelvi:5 uot only tends to provoke uterine 
contractiou, but iL counteracts the aspiration of suction force, which tends 
to druw nir, one of the factors of decompo:;ition, into the uteru~. It oppo!:ies 
centripetal osmosis. The day after labor it is useful to girn nn aperient. 
It commonly happens that, in the effort of <lefocation, the uterus, compressed, 
and shnring in the diastnltic expulsive action, expels a clot. It then co11· 
tracts more etfE-ctually. The maintenance of contraction is efficiently aided 
by oxytocics. It is our custom to gi\"e after every labor a mixture of quinine, 
ergot, and digitalis three times daily, continued for two or three weeks. The 
elfoct in contracting the uterus is remarkable. The patient will often ,.ay 
that she feels the womb contract f:oon after taking a dose. I look upon this 
mea:0-ure ns foremo~t in the scheme of antiseptic midwifery. It is i::huttinir 
the gnte in the face of the enemy. 

0 

'.t . The next. thing is to 1.l'fi~h 011t the 'uterus. Plain tepid water may .::;en·e 
the purpo::-e, hut a solution of carbolic acid, 1 in 50, or corrosive ~ublimate, 
1 iu :W001 is better. This slwuld be done once or twice a day from the 
:-;~cond <lay. On the firl:St day, as we ham seen 1 there is little risk of ahsorp
tiou, an<l it is impo 1tant. to disturb the patient as little as po~sible. 8hould 
there be the slightest rise of temperature and pulse, this intrauterine injec
tiun is imperative. Thm;e who have used it can tell of temperature and 
pu\:;e reduced, r igors aud other signs of to:swm ia subsiding, after each 
iujectiou, and ultimately enabling the patient to pull through the moi:;.t 
threatening illness. The iujectiou is best done by a gravitation or siphon 
tube. The uterine tube should be of glass. Thus a. geutle, uniform, stream 
is in~urcd, all jerking propulsions are avoided, and it j,. easy to exclude air. 

The beneficial action of carbolic acid or corrosive sublimate injections i:-
threefnld: Pir5t

1 
the uterus nnd passages are washed out; secondly, the 

lining membrane of the pas:rnges is stimulated in a healthy manner, t-O that 
it i1' lrs;:; fovorable to the reproduction of foul Huff; thirdly, some small 
pnrtion of the tarLolic acid or sublimate penetrate.s the ::!Ub:stance uf the 
utern:-, and i:s nbsorhed into the :-:.y~tem, chasing and neutralizing :my poi!-'un 
that may hnve entered. Thus we follow the enemy through the gale which 
ndmittc<.I it. The utcru:-; nnd \"ngina, whil~t ~er\"ing as a septicode, are also 

~~1:~~~~1 t;~e~~;;~·.~ ~~~!i~~~~~~,~~r ~:~er~~ti~~~~~f." ~l~!~so~1siJ1~~i~~1( t:p1;~if~~ t~oi1;~!~~=: 
uterine injection~ to wri:-h away sepllc stuff wll.ho~t g.rat ful remem~Jrance 
of Harvey the Immortal, who thu:- cured n lady m 1m111ment danger of death 
from sept.ic:cmia. It. i;, probable that this practic~, although commonly 
neglected, h11s never hl'en 11uite lost sight o~. Thusi Jo~n C.:la 1·ke (1 !9:3) has 
the fo llowinrr: 11 An injection of the de<'uct10n of bark mto the vagma (and 
uteru:-; i f it be p<1,.i!ib\c ) will be found useful 1 if it be only by washing out 
nuy nrnLters thnt mny be there.'1 Stil~, it i~,to ~raxton Hicks th~tt "e nr.e 
indebted for the re\'ivnl of the prncllce. Iarmer extols a ~olutton of b1-
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chloride of mercury, 1 in :WOO. He found it more eflecti,·e in de11troyiug 
hacterin than any other disiufeclant. It ha~ been much u~ed in Germany. 
Thomas adopts it, and quite r~cently Lister ha:". subjected it to clr~:-<e i'Cientific 
and clinical te~ting, and speaks well of it. Dr. Garrigue.s, from relative 
observation:-- in the ~Iaternity Ho ... pital at Xew Ywrk of the u~e of' t•arbolic 
acid and bichloridc of mercury as intrauterine injections, declares that tbe 
areat suneriority of the latter antiseptic is proved. Dr. Ifof'meier reporl:s tu 
fhe "~\1l1erican .Journal of Obstetric::;" (1884) ca~es of poifloning from the 
use of hichloride of mercury, 1-lOUO. ln one ca:se, profm;e, partly blond)\ 
diarrlHl'<t ensued. In another case death ensued . The subject was albu· 
miuurie, and the kidneys showed marked changes. Schroeder strictly forbids 
the use of corrosive sublimate when the kidneys are not absolutely sou nd. 
Tarnier's formula of 1-2000 is t.he right one to ndopt. 

The manipulntiom; necessary for intrauterine injection give valuable 
information ns to the position and other characters of the uterus. A not 
uncommon cause of retention of discharge is retroflex ion or anteficxion. 
lteduction should, of course, be effected before injecting, and means taken to 
keep the uterus in situ af'terwnrds. 

Carbolic solution should he kept in the room. The catheter should be 
kept in it. The catheters should be ma<le of annealed g lai;s. If sponges are 
u.;ed, they should be kept in the solution; but it is better to exclude them, 
and use ::-;oft tow soaked in the solution, and burn it immediately after use. 
Instead of diapers, which it has been proved are a frequent source of con
tamination, as" they come from the wash," but uot from purification, some 
such conlri\·aace as the" ladies' towel" should be used. These consist of 
forht cotton-wool or tow, impregnated with carbolic acid or the subl imated 
serum of Lister. They are burned after use. \Ve have suggested the con
struction of a domestic apparatus for disinfecting linen by heat or sulphurous 
arid, through which all linen should be passed. The physician and the 
nurse should practise no manipulation without previou~ly washing in carbolic 
solution1 and lubricatiag the hand with carbolized \"RSeline, religiously 
rejecting lard and other animal grease. The chamber utensils should be 
riused with carboli c solution, and a little of the sol ution always kept in them. 

3. \Vhilst taking care to exclude foul stuff from the genital canal, we must 
be careful to e.rcludefoul air from the lungs and skin. A supply of pure air 
is an obviouti necessity, but too frequently frustrated. \Vheu the sun shine:::, 
open the window. At night, especially, a fire is often the cond ition of goo<l 
ventilation. If an Arnott's valve be adapted, the fire will then draw off the 
light foul air wbich rises to the ceiling, insuring a supply of fre.:ih air from 
below. It is of the utmost importance to guard against chill or any check 
upon the due action of the skin, lungs, kidneys, and intestinal canal; that 
is, maintain in due working order the excretory organ!l. 

-1. Charles White insisted strongly upon drainage of lite p(Lrtm·ienl canal. 
The patient, he says, should lie very high with her head nod shoulderi;, anli 
should sit up in bed when she takes her food and suckles, and kneel when· 
ever she has occasion to make water. This frequent upright posture b of 
the utmost consequence. It prevents the lochia from staguating, the stools 
and urine from being too long retained, and promotes the contraction of the 
uterus togtther with that of the abdominal muscles. But we have seen 
mischief from micturition in the knee·elbow posture. 

Dr. Goodell has also insisted upon this plan. The principle is admirable. 
There is no doubt that, in the ordinary recumbent posture, blood and dis
charges are apt to collect in the lax uterus and vagina. \Vhere a woman i;; 
stroug, and after a few days, this plan may perhaps-we emphasize perhaps
be adopted without disadvantage; but in the weakly subjects most prone to 
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,.eptica~min, eF.pecially after hemorrhage, sitting up has been followtcl hr 
syuc1~1:>e and su<ld~n <l~atl~ .. If .firm pressure he maintaiue~i upon the hyp0-
g:a.4nurn, and ant1sept1c 1rngat10ns be duly observed, <lnunage is secured. 
~\.l the .. nme time. if the bed is properly made, so that the head and shoulders 
are kept at a slightly higher level than the pelvis, drainage will be fairly 
accomplished. The dordal decubitus is more favnrable to drainage than th·e 
lateral. 

~· An eftCctive barrier against the ingestion of noxious stuff from the par
tur1ent canal is to supply the system. with healthy nutriment by the stomach. 
Tbe more the system is supplied in this way, the le!".S will it ab3orb from 
vicious sources. We believe Oldham was one of the first to lead the revolt 
against the old fashion of starving on gruel during the first week; and Graily 
Hewitt has ably taken up the cause. But it is easy to err in reaction. 
During the first two days tbe system craves rest as well as food. Food th1tt 
j;i. not easily assimilable is apt to load the stomach, lying uadigested or badly 
digested. Light broth, beef-tea, milk, toast, or ee-gs, plain or variously com
hiuecl, are enough for the first two days. Gradually more solid food may 
be added. Light slimulants are occasionally useful, but, generally, alcohol 
ru:ty be dispensed with. 

Clo~ely connected with the care of the puerpera. is the personal conduct 
of the surgeon and the nurse. As to the surgeon, it can hardly be necessary 
to insi-"t upon the observance of the ordinary rules of clean lines:;. We would 
only add one or two sugge:;tions. Do not unnecessarily prolong the visit to 
the sick·ruom; do not perform any of the functions of' a nurse. } .. void ns 
muc.:h as possible the use of glo\·es i exposure to the light and air is the best 
of all disinfectants. Drive in an open carriage or ride; mo\·ement through 
the air not only blows awa~· surface contaminations from the clOLhes, but it 
also clean.-;es the blood, and washes out of the system the impurities inhaled. 

Exerciee in the open air on leaving the sick-room, by quickening respira
tion, promotes immediate oxidation of dangerous organic stuff Lhttt may 
have been absorbed. 

To deny, as some men have done, the possibility of receiving or communi
cating zymotic and other poisons by the atmosphere, is to beLrny narrow 
experience or ajuclgme11t warped by preconcei\•ed theories. 'Ye ourselves 
have on several occasions suffered from dysenteric symptoms, the stools 
giving the characteristic odor nod other qualities, from simply visiting 
dysenteric patients and examining their evacuations. 'Ve further enterlain 
the Clmviction that we have thrown off poison, by brisk exercise in rowing 
or ridinJr and a close of quinia, that would otherwi!;e have cle\'eloped into 
seriou~ illn~:;:;i,. Xo one nt the pre.-;ent clay would di~sect or attend the post
mortem room, and at the same time engag:e in obstetric practice. A healthy 
1loctor will be more likely to have healthy patient~. 

As to the nun:!l', similar rule:; should a!" far as practicable be obsen·ed. 
Taking care that "'he does not encounter exposure to the risk of infection, 
"'he should get a run fur at lea:;t au hour or two daily in the .open air. 

Especial care should be taken that she does nnt, on entermg upon duty, 
cnmc from uttend1rnce upon a <loubtful case. :=::he ought to bring a clean bill 
of health in the form of a certificate from her Inst abode. The most serious 
1la11ger often lies hidden in .her clothes and linen. The ~1uue ::;crupulous care 
that is exerci~ed m:1 to the linen of the puerpera and clnld must be extended 
to Lhe nurse. 8he should wear light-rolored washable cotton dre~ses. 

"~e nmv sumnrnrize prophylttctic mid\\'ifery in the following rules: 
1. Keei> the door shut against the enemy by maintaining contraction of 

theutcru·. 
46 
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2. Prevent the enemy from forming and collecting by irri5ating the pnr
turient canal with antiseptic fluids. 

3. Eject the enemy as fast as it effects an entry; that is, keep the excretory 
organs in activity. 

4. Guard the lying-in chamber against the approach of foreign poisons. 
Admit no visitors. Watch the linen. 

5. Fortif)' the patient against the attack of the enemy, by keeping up due 
supplies of wholesome food. 

6. Exclude all emotional disturbances. Forbid writing letter~ . 

.A11tiseplic .1.llidu:1fery in iA.Jiny-in Hospilals. 

Given fairly healthy subjects,scrupulou::ily guar<led in the manner described, 
women lying-in in their owu homes will present but rare examples of fatal 
scpticmmia . But when lying-in women arc massed together in one building, 
the difficulty of safeguarding them is vastly greater. Perils gather arouucl 
them in au accelerating ratio. If the history of many lying-in hospitals 
could be fairly written, we ::;hould have n. terrible record of lives sacrificed 
to ignorance, to recklei:s disregard of medical authority, to architectural folly, 
to maladministration, to scandalous expe1·imentation of' fanciful crotchet~. 
Uninformed benevoleuce, O\'erriding the practical benevolence of science, 
has always been prolific of disaster. Nowhere can it count more victims 
than in lying·in hospitals. 

lo ho::ipita ls, septicremia or other forms of puerperal fever manifest an 
active tendency to spre1td. l\Iauy of the so-called epidemics of puerperal 
fever in lying-in hospitals have undoubtedly been examples of the spread of' 
zymotic fo\•ers. But another class of apparent epidemics undoubtedly owe 
their origin and spread to contamination by what may rightly be called the 
"puerperal poison," meaning by tbi::i the product of decompo8ition of' blood 
and discharges in the parturient canal. The poison that one puerpera may 
thus make for heriself' may be carried to another puerpera, nod so on through 
a ward. The fire quickly spreads when the fuel is at hand. 

The first imperative condition for the safety of women in lying·in hospitals 
is the absolute single authority of the phy15iciau. If this be denied him, his 
duty to humanity and to his profession is to resign. This is the condition 
upon which he attends a private patient in her own house. It is infinitely 
more necessary that he should insist upon it when the care of ma11y women 
in a hospital is thrown upon him. 

A leading principle i:s to assimilate the conditions of each patient in a 
lying-in hospital as nearly as possible to those of the patient delivered at 
her own home. Isolate as much as possible. Take all care that any ill that 
may attack one patient shall be limited to her. Every hospital should ha\'e 
a room for disinfecting linen by heat or sulphurous acid. 

A brief account of the scheme of the Paris 1\Iaternite devised by Tarnier, 
and described by him to the Obstetric Section of the Iuternational Medical 
Congress, in Londoo, 1881, will be the best illustration of this principle 
carried into practice. Tarnier said that iu 1856, when he was interne at the 
)Iaternite, the mortality was about 5 in 100 i this was now reduced to 2 in 
100 in the hospital generally, and to 0.75 in 100 in the pavilion he bad had 
con::itructed a few years ago. The chief point in this pavilion is that each 
patient has a separate room, entered from the outside, so that a nurse can 
only pass from one room to another by going outside into the open air. The 
furniture is all of japanned iron; the Hoors, walls, and ceilings are of im
pe~meable concrete. The mattresses and pillows are stuffed with oat· chaff~ 
which is bu mt after use in every single case. Instead of a mackiotosh sheet, 
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a sheet of brown paper made impermeable by pitch is used, and this too is 
burnt after use. He has used various antiseptic solutions for the washincr of 
the genitals-borax, carbolic acid, sulphurous acid, and bichloride of ~er
cury. As the result of experience, he concludes that a weak solution of 
bichloride of mercury is the most powerful germicide. 

The description given by Dr. Fancourt Barnes of the system m force at 
the British Lying-in Hospital is a further practical illustration of the rules 
necessary to secure safety. Every patient is delivered under the carbolic 
spray. Th.is disinfects nurses and pupils who are assisting, and prevents the 
entrance at germs or foul matter jato the genital tract at the moment when 
it i~ d.istenclecl and l~cera:ted by the pass~ge of the. child . All washings, 
syrmgrngs, nod exnmmatwns are done with carbolic solution. Uarbolic 
spra.y1 of 1 in 80, is nearly continuously playing in each ward . To secure 
co11tractioa of the uterus, each patient has a mixture of quinine, e1·crot, and 
opium three times a day, for tbe first week. Since instituting th~ above 
practic:e1 he rarely finds any rise of temperature during the lying-in. 

We may tbus hope to see the clay when women can be delivered in lying-in 
buspitals as safely as in home practice. 

The curative treatment is more simple than are the genetic and pathological 
problems. It may be taken as a general fact that, whatever the form of the 
fever, the principle of treatment is much the same. The first indication is 
to persevere steadily in the application of tbe prophylactic measures. In 
the majority of cases these measures are still useful when the fever has 
cleclareclitself_ 

The first rule is to isolate the patient ns much as possible for her own 
sake1 as well as in the interest of others. The next is, when practicable, to 
move the patient to another room. \Ye have on several occasions seen 
marked improvement follow this step almost immediately. The positive 
treatment nrny be studied under three heads: (1) hygienic, topical, opera
tive, au cl external ; (2) dietetic; (3) medicinal. Following this order gen
erally, we shall find it conve11ieut to consider the special treatment called 
for to relieve particular symptoms or complications. 

L Topical lrectlment includes the use of jntrauteriue injections. Some dis
crirnination is necessary. If the lochia be offensive, it will generally be 
judicious to wash out the uterine cavity gently twice a clay with corrosive 
sublimate solution or carbolic acid. If the pulse and temperature fall, and 
other symptoms improve after an injection, and thus a relapse ensue, it may 
be surmised that the fever is greatly due to renewed supply of noxious stuff. 
This is an inclicatio11 to repeat the injection. n: on the other hand, after 
having once well washed out the uterus and ascertained that there is uo of
ftncling substance in it, and yet the fever gets worse, it will generally be 
better not to repeat the injection. The operation can harclly be done with
out disturbing the patient. It may, as Braun says, do ruore harm than 
good. It is necessary to remember tha~ even injections of plain water may 
cause death. As we have seen, when discussing the use of injections to re
slrain post-partum hemorrhage, sudden death from shock has occurred. 
The addition of iodine, carbolic acid, or bichloride of mercury to injections 
administered in puerpery does not neutralize this danger. Convulsions have 
followed. Carbolic poisoning bas been noted. Faucourt Barnes has noted 
bh1ck urine in several cases in the British Lyiog-in Hospital, uuntteucled, 
however, by any serious symptom. We have also noted iodism following 
upon iodine injections. . 

If diphtheritic pittches be observed on the penne~l wound ?r. else\~bere, 
painting with uitrate of.silver is the b~st plan. We m1ghteveu m.iect mtrate 
of silver in solution, 1 111 1.0, so as to Jnsure a more complete effect. In the 
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ordinary case of perinea] laceration the wound should be dressed from the 
time of labor with lint steeped in solution of chloride of zinc. 

In the case of peritonitis in the acute stage, if the pulse is good, a dozen 
leeches will prove useful. Afterwards stupes of hot water, followed by a 
turpentine stupe, are sen,iceable. After this the best local treatment is that 
ad\·ised by Dr. de Latour. This consists in exclusion of air from the ~ur· 
face of th0 abdomen by a layer of collodion and castor-oil, and o,•er this arr 
plying a sheet of cotton-wool, or, better, of t~1e disinfected wood-wo~I. In the 
simpler acute cases, such as fo11ow upon chill or exposure, the septic element 
being relati\'ely insignificant, we have se<'n good effects from applying fif
teen to twenty 

0

leeches to the abdomen. This is sometimes usefully followed 
by spreading a layer of mild mercurial ointment with extract of belladonna 
on lint, and applying this to the abdomen. In all cases the abdomen should 
be exposed as little as possible. 

as ~;1~~1~ ~~';o~~ifJ:.at f-!:~~~~101~~!Z~~:~t~~n~0a W~itc~~~~~~o~ ~f~~~n~;!~~! 
as to contraction, position, and emptiness, examinations can do no good, and 
commonly do harm. Rest of the organs and structures primarily concerned is 
of the first necessity. The same rule applies to external examinations. 
Palpation and percussion, gently practised, are necessary to ascertain the 
condition of the bladder, pelvis, and intestines; but these manipulations 
shou Id be sparing} y practised. The surgeon shou 1d especially watch over 
the bladder, since in addition to the risk of ordinary temporary paralysis, 
this organ is especially liable to defective action when there is fever or pel
vic or abdominal inflammation. Diagnostic exploration can be carried out 
at the same time as catherization . 

Tbe question of how to deal with the breasts arises in this connection. 
Generally the secretion of milk is soon arrested ; the breasts shrink, and 
seldom demand special attention. 'Ve refer to the section on" l\Iastitis/' 
for specific information. 

The tl'entment of tympanites is partly operath·e. The distress and dan· 
ger attending tympanites are due in some measure to the great pressure 
from distention. This impedes respiration, circulation, and other functions. 
If the tension could be reduced, corresponding relief might be expected. 
Braxton Hicks ad\•ocated abdominal punctures with this intention ("Ob
stetrical Transactions," 1868-9), and related cases in illustration. A small 
exploring trocar is the best instrument. By it the intestine is pierced in 
three or four of the most prominent points. As !licks says, "The pressure 
of the gas on the sympathetic ganglia and nenes, and the tension of the 
tissues which they supply, add much to the collapse and vomiting. The 
least that can be claimed for the operation is that the last moments of the 
patient can be rendered comparatively free from suffering." "Te have 
adopted the plan and can speak favorably of it. It must ne\•er be forgotten 
that tympanites is not necessarily a fatal symptom; and it may well be that 
relieving this symptom may conduce to recovery. 

Another mode by which relief from tympanites may be obtained is by 
passing up into the bowel an O'Byrne's tube. Injections of turpentine also 
are beneficial. 

Tapping or abdominal incision bas been advocated by Ilervieux (" L'Union 
l\ICdicale/' 1864) in some cases of serous and purulent collections in the 
peritoneum, Oll the same principle that is recognized in the treatment of 
pleuritic collections. He prefers the bistoury to the trocar. 

Another operative measure is intravenous injection. Tyler Smith ("Obst. 
Trans.,u 1870) proposed in extreme cases of collapse to inject iato the veins 
a mixture of one part of liquor arnmonire to tlm~e of water, to the extent of 
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half a dracbm. The ca!le he related in support afforda strong evidence of 
the value of this method. 

lo the cliscu~sion on ::imith'a case, we submitted that a better fluid than 
ammonia to inject would be a saline solution like that which Little used in 
cholera, adding a little ammonia. It deserves consideration whether trans
fusion of blood might not he useful. 

Refrigeration has been ~trongly advocated by Thomas. It should, he 
urges1 be resorted to early. The method advised is the application of iced 
water by means of a rubber coil over the entire abdomen. In a commu111-
cation to the International Medical Congress at Copenhagen, 1884, Professor 
Vincent, of Lyons, advocated this principle. He contended (1) that the 
administration of cold baths was practicable in recently delivered women 
attacked with puerperal fever; that (2) cold baths were free from danger in 
the puerperal state; (3) they had a certain and quick antifebrile effect in 
the sequelro of delivery; (..J.) recovery from puerperal fever was the rule with 
treatment by baths of proper temperature and methodically admiaistere<l; 
(5) cold baths were indicated in all high-temperature forms of after
complicalions of childbirth, the very acute peritonitis excepted. The iadi
cation for cold baths di<l not arise except where the fever was kept up, 
without notable morning remission, to about 40° Cent., when the powerle:-s
ness of' quinine and diffosible stimulants in full doses had been shown, and 
when, in fine, the locbia were fetid, and intrauterine injections had been 
carefully tried without bringing a fall in the febrile condition. (6) l'old 
baths should be administererl at a temperature varying from 28 - to 18° Cent. i 
according to the fall secured by the first bath, given at 28° or 30°, the tem
perature of the subsequent baths should be reduced. (The rule was, to get 
with a cold or tepid bath a fall of from one to two degrees of the patient's 
temperature.) The method used in typhoid fever, treated by cold baths after 
the system of Dr. Bran<l, should be followed, with moclificaliona. (7) The 
cold baths were repented every three hours until the temperature had fallen 
to 38°, and stayed there, with only ascending oscillations of some tenths in 
the evening. (8) When baths of 18° or 20° Cent., repented every three 
hours, night and day, did not bring about a. notable reduction of tempera
ture, a large ice-bag should be placed, in the intervals of the baths, on Lhe 
abdomen of the patient. (!J) .\long with cold baths and ice-bags spirits and 
tunics shou ld be freely adm inistered; the patients should be fed with liquid 
or semi-l iquid food8. Plnyfo.ir placed the patient in n water·bed, into which 
cold water was pumped. Fordyce Barker1 speaking from experience, is 
adverse to the practice. Our own opinion is in accordance with that of 
Barker. 

2. Dietetic Tre(tlment.-"rhen fc\·er has set in, the appetite nnd powers of 
a~i:;iruilating nutriment fail. The question of feeding is commonly e.n anxious 
one. The plan of .giving little an<l often is the best. The food must be in 
the liquid form, and not over-conceutrate<l. :\Iilk surpm~scs everything el~e, 
hut it is not always tolerated . Beef-tea, freshly prepnrecl, is to be preferred 
tn the numerous extracts so pertinaciou~ly thrust upon us ns indi.:;pensable and 
iocomparablc>. Some of the::-e are, however, unquestionably vnlunble. Thus 
Braad's and Valentine's eesences can often be taken when everything else is 
njected; but it will not do lightly ~o try un~no\yn things under conditions 
which constitute a <langerous experiment. ::3pecrnlly prepnred turtle·soup 1.-; 

an excellent resource. 
Injection of food i11to th~ rectum when the s~or~rnc!1 rebels an<l the collapre 

is imminent is n. method of great value. The 101ect1on should not be bulky. 
A very useful formula is three ounces of strong beef.tea, one ounce of brandy, 
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and one drachm of oxide of bismuth. A little laudanum may be a<l<led if 
indicated. 

Stimulants, again, require to be gi,·en with discretion. Champagne, iced1 

when the stomach is irritable, is useful. 'Ve have known old port prove the 
best stimulus. Good cognac is the spirit to be preferred. The quantity 
must be regulated by the indications of the case; Robert Barnes arguing 
that as at least a portion of the alcohol introduced into the circulation 
remained unchanged 1 it would pro tanto act as an antiseptic as well ns a 
stimulus. 

3. Medicinal Treatment.-The great indications are to counteract the 
poisonous process going on in the system; to aid the excretory process; to 
allay fever; to mitigate pain; to obviate the tendency to exhaustion. Inci
dentally, indications arise dictated by complications. 

Quinia combined with mineral acids is, if' anything deserves the title, Ollr 
sheet-anchor. It must be gi\·en freely in four- or five-grain doses. Various 
preparations of bark variously combined are occasionally useful. Playfair 
extols 'Varburg's tincture, and we can confidently endorse his recommenda
tion. 

Of salicylic acid we have not much experience. 'Vhen we have given it 
we have been disappointed. The hypophtlsphites ha\•e not gi,•en us good 
results. 

Tincture of aconite gi\'eu in small doses-two drops every hour alone or 
with quinia-is often efficacious in reducing the pulse and temperature. 
Fordyce Barker speaks highly of the tincture of veratrum vi ride used with 
the same intention. But it is necessary to watch it carefully, and to drop it 
as soon as the pulse is lowered. We have been in the habit of com\Jining 
digitalis with quinia. Digitalis is certainly safer than veratrum or aconite. 

Sedatives are commonly necessary. 'Vhere opium is indicated, laudanum, 
acetate of morphia, or the se<lative liquor, offer the best choice. They are 
best combined with the quinia and digitalis. 'Vhere medicines are not 
borne by the stomach, an enema containing twenty minims of laudanum 
with a scruple of chloral hydrate may be tried; a third of a grain of acetate 
of morphia may be injected hypodermically. Opiates are especially useful 
in the more acute and simple cases of peritonitis. In the more advanced 
stages of fever they are not well borne. 

Purgatives are rarely indicated. Usually the bowels have been fully 
relieved before or during labor. And we have advised a gentle aperient of 
castor-oil tempered with a few drop:; of laudanum, or a teaspnonfol of the 
compound liquorice-powder, on the second day after labor. 'Vhen there is 
suspicion of fecal accumulation or of sluggish liver, half-grain or grain doses 
of calomel every two or three hours will commonly produce the most ~atis· 
factory results. When fever has declared itself, there is commonly a tendency 
to diarrhrea. It is not desirable to seek to control this at cmce. But, whether 
we regard this symptom as an eliminative effort or not, it is certain that when 
once diarrhcea has set in it is apt to continue as a flux, and help to exhaust 
the patient. And the drain of fluid from the circulation increases the 
already too active process of absorption. In most cases, therefore, diarrhcea. 
should he controlled. At first, three-grain doses of gray powder, with an 
equal quantity of Dover's powder, is.the best remedy. Then astringents, as 
('atechu, kino, cusparia, combined generally with opium, may be tried. 
Bismuth we have not found of much use except in the form of enema. 
Ferric chloride is sometimes of singular ef-licacy in the worst cases of fever, 
attended or not by diarrbrea. 

Yomit.ing fre<Juently attmds upon diarrh~a, so that these two symptoms 
call for simultaneous treatment. The remedies recommended for diarrbooa 
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are mostly serviceable in moderating vomiting. 'Ve have lost faith in hydro· 
cyanic acid i bismuth cannot be trusted . Strychnia, combined with the 
quiuia and digitalis, we have found valuitble. A copious draught of hot 
water has produced an excellent effect; but later, ice alone, or with 
champagne, is hetter. If the vomiting merges into the convulsive type, 
especially with hiccough, the most effective plan is to let the patient breathe 
four or five drops of nitrite of amyl at long intervals. If the habit of 
vomiting be interrupted even for a short time, these distressing symptoms 
are more easily .subdued. Cajeput oil, in doses of two or three drops on a 
lump of sugar, 1s sometimes useful in these conditions. 

Summwry of the Discussion of Puerperal Fever. 

The following fundamental propositions may be stated: 
By the term u puerperal fever" we must understand" fever in a puerpera." 
As fevers of various kinds may assail oon·puerperal persons, so they may 

assail puerperre. \Ve must therefore abandon the vain attempt to find one 
definite puerperal fever, and we must recognize the c1inical truth that there 
are puerperal fevers. 

There is, however, one constant underlying condition of all tbe puerperal 
fevers-that is, the puerperal constitution. This puerperal constitution is 
the soil in which all the disLurbing influences work, in which noxious mat· 
ters, from whatever source, germinate; and which, without always destroying 
the individual properties of the foreign poisons, imparts to all some common 
features. It is also highly probable that, under the mutual reactions of 
ingested poisons and the puerperal constitution, new innominate poisons may 
be engendered. The puerperal fevers may be classified under the two great 
divisions of Autogenetic and Heterogenetic. 

A. The autogenetic fevers are: 1. The simple excretory puerperal fever, 
the result of endosepsis, or the arrest of the excretion of waste stuff of in
volution. Th is form complicates all other fevers . It is in itself the only 
true puerperal fever. 2. The fever resulting from absorption of foul stuff 
from the paiturient canal, either from unbroken mucous surface, or by the 
open mouths of vessels, or from traumatic surfaces; this is n.utoseptic. This 
form also is likely to complicate other fevers. 3. This, the proper septicre· 
mia puerperal fover, is revealed under the forms of metritis, peritonitis, 
pelvic cellulitis, thrombosis, and general toxremia. 

B. The heterogenetic fevers, due to the reception of a poison from with
out. These may be subdivided into (1) the cadaveric poison, the septic stuff 
from other puerperre, animal poisons of obscure origin i and (2) the known 
zymotic poisoos, as smallpox, scarlatina, typhoid, diphtheria, erysipelas. 

All the various modes of infection recognized as acting in non·puerpera1 
subjects act in the puerpera. But she is especially open to invasion by ~irect 
inoculation of' Lhe parturieut tract; aud e?1po1so1?~ent ~y the ordm~ry 
routes is eaormously favored by the peculiar act1v1ty of the absorptive 
function of the puerpera. 

Epidemics of puerperal fever have, ia many instances, been traced to 
z.vmotic influences, especially to scarlatiHa and erysi~elas .. I~ospital epi
demics, especially those not marked by concurren_t ep1dem1cs m. t~e com
munity outside, are more commonly traced to erysipelas, cadavenc rnocula· 
tion/ and hospital malaria.. ' . n . . . 

nu;:~~~~ ~~~f i~~ ~:~:stoa~! [~~~~ t~e~1:ei1~e~)t~f !f ct~~ J.~;~~s~tio~~~ e :~st ti1:~:~b~0~ 
fevers. In cases of various or1gm the aaatom1cal changes may exhibit 
close similarity. This constancy of pathological effect.a illustrates the propo-
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sition that all the fevers acquire some commvn character from the unckrl~·ing 
puerperal constitution. 

In the cases of general toxremia, the pathological changes are rnrdy 
limited to particular organs or tissues. In many cases se\·eral organs and 
tissues are affected. The most common conditions in fatal ca!'!es are suppu
rative peritonitis, uterine phlegmasia and lymphangitis, metastatic absce.-.~r,. 
in liver1 spleen, kidneys, lungs, and serous inflammations. Less frequent 
conditions are synovial inflammations, diffuse cellular inflammatiorn~, anJ 
sloughing, pneumonia, ophthalmi:i. 

The symptoms at the onset of a puerperal fever l'arely indicare with pre
cision thP source or nature of the fever. Most are ushered in by the common 
signs of toxremia. Differentiation, or the identification of the particular 
poison at work, is established sometimes by watchiug the clinical e\·olution 
of the disease, by the antecedent history, by search into the surrounding 
influences; and not seldom the problem baffies solution. \Ve must, then, 
be content witb the general fa.ct that we are dealing with a puerperal fever. 

The lesson of paramount importance drawn from the history of puer
peral fevers is to pursue keenly the study of the causes and the modes of 
infection. In this study lies the secret of succe13sful prophylaxis. :Medical 
treatment of the severer forms of puerperal fever is proverbially disap
pointing. But we may hope to stamp them out. It is a case that calls fnr 
the widest and the most minute applications of the resources of hygiene. 



• CHAPTER XXIV. 

IT is useful to describe the instruments and other menus at our dispornl 
before describing the cases which call for their application . 

At the hend of all obstetric instruments is the obstetric hand. 
THE CONTENTS OF 'l'IlE OBSTETRIC BA.G. 
A. lNS'l'ROMENTS TO S.\.VE '.fHE CHILD. CoNSERVATIVE.-1. Lever1 

superfluous. 2. A long double-curved forceps . 3. Robertson's or other 
contrivance to return prolapsed funis. -!. Richardson's or Ribemont-Des
saigue's apparatus to restore the child from asphyxia. 

B. lNSTRUMENTI:\ TO H.EDUCE THE Bt;LK OF THE crrn.D. SACRIFlCrAL.-
5. A craniotome or perforator. 6. A crotchet. 7. A craniotorny-forceps or 

'E'IG.11)7. 

cranioclnst. 8 . A ccphalotribe. 9. A strong wire ecraseur and embroyot· 
omy-scissors. 10. Rnn~sbolham's or Braun's decapitating hook. 11. A_ 

blunt hook slightly flexible. 
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C. FoR C.TuAHEAX SECTIO~ .\XD REsTonrxc: PEHIN"JX;\J.-12. Bistoury, 
director and scissors for laparotomy; sutures; ligatures; needles; needle
holder; artery-forceps. For Pllrro's operation: Koeberk's serre-nruud, Cin
trat's ligatcur, or an elastic band. 8ydney Joneo'.s ovariotomy clamp-for
ceps to seize the bleediag edges of the uterine wound. 

D. To TXDUCE OR ACCELEHA'l'E LA.BOR.-13 .. A. blunt-Ct!lcled 8lrnight bis
toury to inci~e the cervix in cases of occlusion, extreme coutraction, or cica
trization. 14. A Higginsun's syringe with a flexible uterine tube nine inches 
lonD', or, betLe1·, a grooved glass tube on Neugebauer's morlel, for injecting 
hot°or cold water or styptics, or for antiseptic irrigation. Thh1 also sen·es 
to expand, 15, a set of Baraes's hydrostatic dilators. 16. Three or four 

:~:!:~:.~ti~k°£i~~,l'~l~Jsi.n~ ~~~ll9lo r~;lu1~; '~~~:~:.~:~:\~ ~~~1r~r 0~9~ ~~i~~ 
sors and tbreacl . 

E. To HE'iTOR1~ TITE l'llOTHcn.-20. A hypodermic syringe to hold 60 ru. 

21. A tran8fusion apparatus. 
F . ilIEDICINEs.-22. Chloroform or ether for auoosthesia. Ether for sub~ 

cutaneous injection. 23. Chloral. 24. Laudanum. 25. Nitrite of amyl. 
26. Xitro-glycerine i some may be carried in Martinclale's capsules. 27. 
Ergot of rye. 28. Perchloride or persulpbate of iron. Tincture of iodine. 
2D. Carbolic acid. A solution of mercuric chloride of definite strength, 1 
in 20, so that by adding 100 parts of water we get a solution of 1 in 2000 
for use. 30. Vaseline with carbolic acid, 1 in 20, or borncic acid . Thio 
may be carried in au artist's color tube. Cold crelllll, lard, oil, may be 
impure, and shoulrl be rigorously discarded. 

wre may now consider briefly what are 

The Essentials of Effective Instruments. 

Trrn FoRCEP:5.-A true long forceps is oue which, whilst seizing the head 
at the pelvic brim, has its lock and handles clear outside the vulva. The 
model in mo.-;t general use is probably Barnes's. This has a moderate head· 
curve, a moderate pelvic curve, and straight handles. The forceps known 
as J. Y. 8impson's, still used, is really a short, or at best an intermediate, 
forceps. 

The forceps should he plated with nickel to prevent rust. 
The Invention of the Midwifery Forceps.-Dr. Aveling has, in his" Memoirs 

of the Chamber Jen li'amil_v," settled this question as nearl.v as it is possible to 
do so. In 18691 William Chamber Jen and his wife fled, with other Huguenots, 
from Paris and lauded at Southampton. They had two sons-Piter the 
elder and Pc:ter the younger. Peter the elder, who was born in Paris, there 
is the strongest circumstantial evidence to make us believe was the inventor 
of the midwifery forceps. The invention has been very generally attributed 
to Dr. Peter Chamberlen, the son of Peter the younger, but Dr. Aveling has 
shown this to be an error. Great confusion has resulted from the fact that 
the three Peterd were all ali\'C at the same time, and two of them were 
brothers. The instruments Ulied by the Chamberlens are in the possession 
of the Ibyal Medical and Chirurgical Society of L1mdon. 

Since the introduction of the forceps two principal types have ruled, and 
recently a third type had been added. Each has undergone numerous modi
fications, more or less importnut. Indeed, so many have been the inventors 
uf varieties of forceps that Pajot wittily observed "that he does not reproach 
a. man for having invented a forceps, since that might happen to anyone." 
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Typ1 the Fir11t.-The characteristic of this is that it pos:sei-;~es one curve 
only; the blades are cun•ed to seize the head. The chief feature of this type 
j .. that the whole instrument is essentially short, adapted to seize the head 
when low in the pelvis. It is commonly called "the short forceps." This 
type prevaile() genernlly in this country until Smellie's time i and, indeed, 
with rare exceptions. until quite recently. 

Type the second is marked by th~ introduction of the pelvic cun~e. It is 
thus adapted to follow the curve of the sacrum and the axis of the pelvis to 
the brim . The advantage is enormous, sinre it admits of seizin!? the head 
high in the pelvis and even in the strait. It was introduced in France by 
L'~vret, in I H-7. It has become the classical French forceps. It was 
introduced in England by Smellie, in 1752, and used by some of his con
temporaries. 

l'ype the third is d istinguished by the introduction of a third curve, the 
perinea!. 

Hermann, of Berne1 added a curve to clear the per ineum. This curve is 
made in the shanks. It does not well admit of axis-trnction, the great ohject 
of the third curve. 

The great share in the invention of the modern type of axis·traction 
forceps must be awarded to A\'eling, who exhibited the fir.;t true eigmnid 

Frr.. 11.~ 

eurved forceps to the Obstrtricnl Society on the 4th of :March, 1868. This 
forceps is figured (li'ig.168). The perinea! curve i::; provided in the handles, 
which serve for traction. 

Tarnier's axis·traction forceps in its first form wns made known in 1877. 
He producecl a numher of' modifications. in it before settling the latest-
po;•ihly not to he the Inst-model , see Fig. 169). . . 

It is distinguished from Avelmg s by the permenl cut'\'e being provuled 
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wilh special traction-bars atta~bed to the lower ends of the fenestra~; the 
handles themselves, having first served to introduce the blades and adjus.t 
them to the child's head, thenceforth merely serve as index-needles, showing 
the progress of the head, by rising upwards towards the abdomen in pro
portion as the head traverses the pelvis in Carus's curve. 

The principles on which a true forceps acts are so important to be rightly 
understood, that we give Tarnier's illustrations. His argument ll.pplies in 

Fw. Hi!l. 

fundamental truth to all forceps, but it proves that the great object of axis· 
traction can only be well carried out by the adaptation of the perinea! curve. 
Taruier claims three distinctive advantages for his instrument : 

1. It is the best adapted to draw in the pelvic axis. He illustrates thi~ 
proposition in the following manner (see Fig. 170): 

"The figure represents an application of the forceps at the brim. The 
line A B indicates the axis of the opening which the head must traverse1 and 1 

therefore1 the direction the tractions must take to he correct. But when the 
operator pulls upon the handles of the forceps, the tractions be makes are 
converted into a force represented by the line A F. Supposing that these 
tractions equal 40 kilogrammes, and that they be represented by the di~tauce 
A M, and we construct upon this line AM the parallelogram of forces AD :'.'I~, 
we find that the traction AM is decomposecl into two forces-the one, AD, 

which tends to lower the head in the direction of the axis of the brim; the 
other, A N, representing a vicious pressure which fa lls upon the pube~. Now, 
the lines A :'II, An, A N present different lengt hs, wh ich are expressed by the 
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number:-. -10, 30, 26, in round uurubers. Therefore, in pulling upon the 
hauclle1' of the clas~ical forceps with a force of 40 kilogrammes, one tends to 

~:~1~\j;t \1~~.~~l~1~t!~it~~l~~rl~~~~n i: s:~b]:~~tt:0:~eicf!u~3~)r~~~~~~ai~;1~~ ~~:~: 
gramme.s. It must be understood that in this calculation I have taken into 
nccount simply t~e forces and .the pressures arising out of the act of the 
•>perntor, ueglecting those which proceed from the natural action of the 
mother's ti".~ue.:;." 

He thus demonstrates that it is impossible to pull in the axis of the upper 
~trait or brim, and to avoid vicious pressure by grasping the handle of the 
ordinary forceps. Those who object to Taruier's forceps insist that, by the 
well-kuowu mauceuvre of pulling on the handles with one hand, and at the 

FIG. liO 

B 
Tu ILl,l ~l"ll 11'1. A'l.l~-n:.ICTlnN. ('J'.11?N1t:H.) 

1r. 1. ll urilontal imilH:rt i(":ll li1u ... ,\,f11tal>J.·. '· :o;;ocrum 

.. ame time pushing back upon the shank:s with the other, the direction of 
the traction is changed to that of the axis. 'Ve are convinced, from long 
practice and many close observations, that the correction thus obtained is 
inconsiderable, and that Tarnier's demonstration is true. 

Tnrnier next applies a like method of demonstration to the action of the 
ortlinnry forcepR in the cavity and outlet, ~howing that in these cases also 
there i::; waste of force and viCious preS:'ure. To a less extent than in the 
c1tse of the brim, his argument is sustained. · 

2. The trnction-force is applied as nearly as possible to the centre of the 
child's bend. This is a main condition of axi;;.-traction, nud it does not im
pt:de the rotation of' the head. It in~ures a great economy of force. 

:l. An index-needle is provided, which serves to indicate the advance of 
the head, and to gu ide the direction of the_ tra~tion-force. This index _is 
constituted by the handles of the forceps, which rise as the he-ad descends lD 
the pelvis, following the curve of <...:urus. . 

In his first forceps Tnrnier adapted the perrneal curve to the handles 



73'1 AH.MA)lENTARIUM. 

themselves as well as to the traction-bars. This ren<lere<l the iotroduttion 
and working of thu instrument difficult. It i~ obvio·us that, traction being 
made by the special curved traction-bans1 the perinea! curve of the hnudlts 
of the forceps is superfluous. Accordingly Tarnier bas abandoned it. His 
la.st model ha:; the handles straight, as in the classical forceps. This arrange
ment makes it more easy to adjust the blades, gives more room for work
ing the traction-bars, and the handles serve as more precise index-needles. 
'Ve have use<l this model several times with the greatest satisfaction. 

Upon the whole, we think the index-needle principle may be dispensed 
with. The main advantage of axis-traction can be secured by gi\•ing the 
perineal curve to the handles, which serve fur traction. 'Ve may trust to 
the sentient hands to determine the progress and position of' the head, 11nd 
the direction in which traction is to be used. 

Many mo<lifictttions of Tarnier's forceps have been proposed, notably by 
Lusk and A. R. Simpson. 

'Ve have used Simpson's, which the Professor lengthened ot our sugges
tion, and fiutl it work well. But we are unable to find any definite improve
ment upon Tarnier's last model. 

We must also notice the two forms of lock which bind the blades of the 
forceps when adjuste<l to the head . These are known as the English and 
the Freuch locks. The first consists in the fitting of' one shank into a notch 
in the other. The French lock consists in a projecting button on one shank, 
on to which a notch in the shank of the other blades slides. When adjusted, 
the lock can be fixed by screwing down the button . The French lock bas 
many advantages. 

~Iany ingenious modifications of the forceps have been contrived, under 
the idea of' substituting machinery for the hands to execute the traction and 
extraction . Pulleys working between the forceps applied to the head and a 
tixed point outside the body have been the chief means. The force used i!:!. 
regulated by a dynamometer. The contrivances of this order are chiefly 
associated with the names of Chassagny, Joulin, Pros, Poullet, Tarnier. 
The force used is for the most part continuous and uniform, not intermittent 
and ~ariable as when manual force is used. l\Iost of these apparatuses are 
clescnbed and figured by Charpen.tier. -we <lo not enter upon details con· 
ccroing them, since they are not likely to come into use. Indeed they have 
made little way in France. Some objections are obvious: 1. To substitute 
machines for the hands is to abandon intelligent observation and regulation 
of the progress of the labor aud the forces employed which the hands alone 
can supply. ~. The blades may slip from the head without warning. 3. 
The lateral or leverage a.ction which so much economizes traction force and 
lessen.s pre:isure upon the pelvic walls is lo::iL Experience of deliveries by 
machrnery has not given goo<l results. 
Tm~ CH.\NJOTmrn OH l'ERFOR3.TOR mu::it be ~traigbt and powerful. Old· 

ham's is a very efficient instrument. The instruments known as 11 Smellie's" 

}'w.lil. 

and ":Naegele's" are weak and inefficient. All perforators curved in the 
blades are bad. It is difficult with them to strike the cranium in exact per
pendicular, an essential condition to avoid deflection at a tangent, and to 
prevent the head rolling over under the iwpact of the instrument. 

Fig. 171 is a form of perforator used by Tarnier. It is easier to use when 
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the head is mo\•able above the brim than the spear.headed perforator, and 
it make:s a good aperture in the cmnial Yau It. 

In Germany, }'ranee, and Italy trepan·perforators have found farnr. 
We ha\•e tried one of the best, Profo:::sor :J[artin's, of Berlin. The objec· 
lions are, first, that in the most difficult ca..:es the trepan takes up too much 
room to be applied accurately; :secondly, the opening made by it in the 
cranium is insufficient, and the vault or arch of the cranium is not suffi· 

FIG. li2. 

riently broken up to admit of easy crushing in. Oldham's perforator will 
run up in the merest chink, and break up the crauial vault enough for all 
purposes. 

Fro. li3. 

The most unyield ing part of the ~kull is_ the bas~. To break up this 
se\·eral imst ruments have been contrl\·ed. Ilubert, m 1860, proposed an 
olivc-:shape<l screw at the point of a long steel rod. This first perforated 
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the vnult, aud then was pa:--sed on lo the bai-e and screwed in at this pnrt. 
An unfen~trate<l blade, passed over the head, received itis tip, the point of 
the screw, when this had pierced through the base of the ~kull. In 1865 
Guyon practised intracranial ceph~lotripsy hy meau:s of an instrument 
con.;isting of a trephine which perforate:-> the vault, of a. ~econd smaller 
trephine which, guided by n stiletto tc> the ba,.;e of the :--kull, saw .... out a 
disk ; several disks may be so removed, and then a light cephnlot ri be crushe:s 
in the head easily. This works effectively. 

A. H. Simpson's basilyst, as its name in1plie:;, is intended specially to 
break up the base of the skull, and thus more completely to secure redu ction 
of the bulk of the frotal head. The basilyst is made to perforate the cranial 
vault1 and then to traver:-;e the cranial cavity and perforate the base. As 
wi ll be seen by comparing the figures 1 its perforating end is conical and of 
s imilar shape to Tarnier' :s pcrforator. 

F'iulil. 

''. The d~pth to which it can be screwed in is de termined by the shoulder, 
winch projects all round the base of the screw; and in a case where a. small 
~repan-like opening is desirecl 1 all that the operator has to do is to screw it 
rn u~ to the. !-ihoulder, aud then withdraw it. Ordiuarily, however, a wider 
gap is reql11red, aud then the operator will compress the handles so as to 
.separate the points and expand the aperture to the requisite extent.u 
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Tnrnier's ba~iotribe is a combination of the perforator with the two blades 
of the cephalotribe. 

The instrument has the following dimensions and weight: The length i~ 
41 centimetres; the breadth from one side to the other, when articulated, is 
..J. centimetres; the weight is 1200 grammes. The instrument is applied in 
the following manner: The middle blade is made to perforate the cranial 
vault, and then helcl while the smaller or left blade is applied nnd screwed 
up uu to the middle blade; the right or larger blade is then applied and 
~crewed up on to the other two blades. The instrument is then united as 
shown in Fig. 174. 

The advantages are, that the instrument cannot slip off the fietal head 
fluriog the crushing1 and that the crushing is much more complete than when 
done by the ordi nary cephulotribe. The overlapping of the right blade, 
which is the Inst to be applied, secures thorough crushing of the head and 
preveat.s sl ipping. 

Tim CRANIOTO:'IIY FOHCEPS OR CRL~IOCLAST should have the prehensile 
portion of the blades very slightly curved, duck-billed, and so made as to 

Fio.17.J. 

grip with the fenestrre perfectly para.lie.I. . Thu~ made, the ?one autl ~c~lp 
being ~eized over a large surface, _th.ere 1s little !e~r of brea~rng and tearrng 
away. It must be mttde of two d1st111ct bl~des, JO!lled by al< rcnch ~ock 1;1Jter 
adjustment, nod adapted with ~ compress1~g screw at the extremity of th

1
e 

handles1 so us to save fatigue 111 compress10~ a~1~l to reserve the opera~or.s 
strength for traction. Barnes's nod Hall Davis s . work w~ll. Brau/1 s is 
too much curved in the blades to take an equally diffused wide grasp. 

il· :.r~~-~i~!~iin~oir~ a,~~:~:~.!~~;e; t;1, n~1:~~r~ d~.rrce~t~~~~l1\~7:~r~e~;~~1rn~P,· s,~,f1~~:~~:e ~~!!~t7~~ 
47 
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Trrn CEPTULOTRJBE.-It should be Jong enough to seize the hearl above 

!~i:~:i~mi;1:~~~!<~~<~utt~ ~~!ht:n~i~r~~~ :r~ ~:~1~11i~:~~c~ri~~~;i·:\';~~ bi;ic~~:~cj~ 
should be provided with a compre:-;sing screw at the handles to secure the 
grip. 

Fw. lil/ 

The continental models are mostly unnecessarily bulky. Kidd's model, a 
straight one, is good. Fancourt Barnes's is a most efficient improvement. 

Fio. Iii. Fw.lifl 

The instrument is made lighter without losing strength by the blades being 
fencstrated (see Fig. 175). ·we can affirm from experience that it works well. 
It is longer than any other English cephalotribe, and is eusily adapted to the 

clifl'erences between Barnes's and Brnnn 1s instrumenU!. Barnes's wa!I mndilied from 
Simpson's. It was made hy him w1lh S\IC'Cessi\'e improvernenh in 181J21 1863 1 und 
1864. It might be further improved by giving it n slight perinea! curve. 
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head above the brim. The perinenl curve enables the operator to seize the 
bead in its trnos\·erse diameter, thus preveutiug the blades from slipping 
backwards, as the ordinary cephalotribe:s are apt to do durin~ the crushing 
of the head . Tnrnier has also adapted the perinea I curve to the cephalotribe. 

Re~uction of the head-globe by lamination or slicing is a thorouvhly 
scientific operation. It has been practised by Barnes and Tarnier. 

0 

A powerful embryotomy scissors is sometimes useful for decapitation, and 
for dividing the spinal column in cases of advanced evolution. 

Ramsbotham's decapitating hook has a moderately cutting inside edge. 
It i~ an eflicient instrument. lu Germany and Italy Braun's blunt hook is 
preferred, perhaps with reason. It is twelve inche~ long; the greatest width 
of the hooked part is one inch; the stem is from four to five times as thick. 
Lazzati introduced a gentle curve into the stem near the hook. 

An improvement on these hooks will be found in Dessaigne's ernbryotome 
(•ec Figs. 177, 178). 

Ribemont· Uessaigue's embryotome is an ingenious instrument which en
ables a cord to be passed over the neck or trunk of the feet us when it is 
wi!lhecl to perform clecapilalior. or detruncation. The part u is passed over 
the fr('tus in the same manner as Ramsbotham's decapitator; the part c 
is pa~:sed up to meet n, into which it is fixed by lhe clasp D; the conductor 
A Ethen draws the cord through the instrument so as to leave two free ends. 
These ends being drawn to and fro in the manner of a chain saw qu ickly 
a1Hl easily bisect that portion of the fietus embraced by the embryotome. 
The inetrument is easier to apply and easier to manipulate than the ordinary 
decapitator. 

B.\R)<ES's llYDROSTATIC BAc;s.-Many defective models are sold. There 
should be a series of three. The general shape is that of a fiddle. 'The 
upper border should be slightly concll\~e, so that the head-globe may rest in 
the concavity. The sides shou ld be conca\·e, so ns to be embraced by the 
cervix, thus obviating sl ipping into the uterus or back into the vagina; the 
distending force is thus expended upon the crevix with slightly superior 
force at the ora intern um and externum. They should be made of good 
lnclin rubber. They are introduced by help of a sound, which, fitting into a 
snrn.11 pouch near the fund us, carries the bag up into pince. The permanent 
sound ru nning in the centre of the bag, which some have thought au im
provement. is really a fault (see Fig. 16i). 

To carry the whole of the foregoing arnrnmentarillm in one hag would be 
generally incOD\'enient. The best plan is to stow in one bng the instruments 
and medicines most frequently needed, including the essentially conserrntive 
appliances. These :ire: the forceps; Robertson's instrument to replace the 
fuuis; an apparatus to restore the child from asphyxiaj bistoury and scis
sor~i suturts; ligatures; elastic hougies; ela~tic or glass catheter; llij!gin
eon1~ S)"finge with Nengebauer's glass uterine tube; the hydrostatic dilators; 
a hrpodern1ic syringe; Aveliug's transfusion apparatus. 

Medicines : chloroform or ether; ether for subcutaneous injection; tinct
ure of opium; Jlitrile of amyl; ~rgot; perchloride of_ iron, ~olid; carbolic 
acicl, 1 in 5, for dilution; bi chloride of mercury, solut1ou1 1 m 20: carbol
ized vaseline. 

The things specified cl~ not occupy ~uch room. They w_ill carry the 
obstetri::;t through most of the ~mergenc1e~ of labor. ~Vhen 1t becomes a 
question ns to sacrificing tl_1e ch1ld, there 1s. generally time to send for the 
sacrificial instruments, \d11C'h mny be kept 10 a separate case. 
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DYSTOl I.\: DE .. l:SITI O:S j D•::-;CRIPTJON. DISTI!\TTION 1n;'JWEENSY\11'TQM>; ANl)C.\t-..,}:s; 

TUE SJG!'O'Sj TUE ('AUf>•:s. A:."ALY;:,IS OF D•:RAN<.a:"ENT OF TO•: Tllltl.:E )'ACTOll'> 

OF LAUO!t: (1) DISORDElt OF TUE EXl'ELLI;>;(; f>'ORCE; EXC'E~:-;, JJJ.:•·Ec'I'; ntOM 

Jo'AUT.T I:S TllE PA:-O:;A(;t:sl SO}'T PARTS, CER\·1x l'TEIU, Y..\.01!\'A, VUL\'A, l'T•:Kl~Y. 

'J'U,IORR, EXTRA-UTIOU~o: TU~IORS, PltOJ.Al'.'if>: OJ.' Tn•; UT1rnus; llYl'Jo:ltTltOl'lll(' 

ELO:-OGATION OF TIJf>: Cf>:RVIX j PR}:ClNA:SCY II" ONE llORN Of>'.lllCORNUT}; UTEH.Us. 

(2) n•:FORMITIES Q)' ::\PINAL COLU:'>l:S AND l');LVl:-i; Tll ); IUCKE'l'Y l'EL\'l!'i; OSTt:o

,,ALACIC PELVIS j TRAN.SVElt:-iELY t:ONTltAl'TEU P•:LVIS j KYPB01'1C Pt-:L\' l li j FUN

:Sl'=L-lSHAPED l'ELYl:-ij SPONDYf.01.ISTHETIC l'ELYl..,j OULHll!ELY O\"ATE PELVISj 

'.l'llE THORNY l'ELVll:i j TU\IORl:i j FRAC1TR~; j Tll ~: ~PLIT PELVIS. (3) l'ROM J.'IETUS: 

\IALPO.;.ITION::i j l'ATUOLOU ICAL COND ITION.;.. l"Ll~ICAL CLA:S:SLFICATION O~'CASES 

o~· DY::.TOCIA j IMPACTION j AltREST. 

TnE term H Dystocia" comes down to us from Hippocrates. Dystocia 
stands in contrast with Eutocia. In the chapter on labor the meaning 
attached to the word u eutocia" has been sufficiently illustrated. Definitions 
or complex states are d ifficult, if not impossible. The more we endeavor to 
fulfil the great desiderawm of a definition, to he concise, the more shall we 
be wanting in precision. We may, however, usefully accept the following 
propositions as generally true: "Eutocia is labor proceeding smoothly and 
terminating favorably uu<ler the natural forces." On the other hand, dystocia 
may be defined or described in the wards of Harvey: "Fit partus difficilis et 
laboriosus quod nee modo neque ordine debiio res peragatur, aut pru.vis ali· 
qui bus symptomatibus impediatur." To this may be added labors requiring 
assistance. 

The problem of dystocia is often needlessly obscured by confounding defi
nition and symptoms with causes. The surgeon, at the bedside, must pursue 
the clinical and analylical method, if he would solve the problem in a man
ner useful to the patient. He must carefully obsen1e the symptoms, sub
jective and objective, and then proceed to weigh their significance and trace 
'them to their causes. 

We start, then, by observing the course of the labor. The points for 
observation are: (1) the time spent in the process; (2) the character of the 
pains; (3) the effects upon the system generally. In this way we shall 
determine whether or no the case is going on smoothly, or if the woman is 
drifting into danger, and what are the symptoms that dictate the necessity 
for interfering. 

Having arrived at the conclusion that help is needed, we then search for 
the cause of the dystocia; and remembering that dystocia may arise from 
error in any one or more of the three factors of labor-that is, of the body 
to be expelled, of the resisting force or of the expelling force, or from a loss 
of correlation between these factors-we may, by careful investigation into 
the conditions and relations of these factors, hope to arrive at precise indica
tions for treatment. 

The scheme of this chapter, then, will be: (1) to describe the symptoms 
of dystocia; (2) to study the causes according to a systematic classification 
based upon the deviations from the standard characters of the several 
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factors of labor i (3) then to revert, in conclusion, to the clinical clas~ifica
tion of cases of dystocia. On this principle, then, we shall first study the 
del~cts or disorders of the expelling force; next, the difficulties arising ·from 
unfo\•orable conditions of the parLurient canal, whether in its soft or bony 
t:lements; and, thirdly, the difficulties that arise from the fretus, whether 
from disproportion, malpositiou, or other cowplications. 

A. The Signs of Dystocia. 

The general sig11s are: Pain, affecting the heart's action; a kind of shock; 
irritability of temper; anxiety; restlessness; continuous pain, exacerbated 
on returu of' the uterine contractions; tenderness on pressure upon the 
uterus; the uter!ne co~tractions .assu1.ui~g ~ peculiar abortive or fleeting 
character-that 1s, having a wearing, 1rntatmg effect upon the system, and 
len\·ing a sen::1e of having been of no use in advancing the labor-'1 they do 
no good. 11 The woman, instead of aiding u the pains" with n cheerful will, 
dreads their return, is careful not to add force to efforts which :she foeis will 
be useless aml which exhaust her strength. If with these symptoms the 
pube rise to 100 or more, and maintain a high rate during the intervals of 
uterine contraction; if there be a hot dry :skin or profui-e perspiration, a 
scnnty ~ecretion of high-colored urine or vomiting, which is now of ominous 
import1 being no longer the result of healthy reflex excitation, but of pros
tration and metastatic or perverted nervous action, there is obstructed labor. 

Trn: LOCAL 8IGN:-<, - 'Vhen, in addition, tactile examination cli~coYers 
grcnt tenderness and heat of the vagina, tumid or unyielding state of the 
o:- and cervix uteri, continuous rigidity of the uterus, spa~tic contraction in 
the intervals of the pains {Braxton Hicks), stationary position of the fo.•tus, 
iocreasing tumefaction of the scalp or other presenting part, and exudation 
of a yellow serous discharge, there is dystocia. The ~urgeoo i::i called upon 
tn act. His first duty is, plainly, to discover the cause of the clystocia i the 
:::econd, is to study and to apply the proper remedy. 

The element of time must be considered . Dystocia, it is true, cannot be 
indicated by the clock. Although the signs enumerated are not often devel
oped in a lew hours, e:::timatcs based upon time are mostly fallacious. It is 
difficult to tell with any preciseness when labor began, so as to obtain a poiut 
of departure for calculations. Lingering during the first stage is not gen
erally attended by much constitutional or local disorder. But, generally, 
the signs of dystocia will not be long deferred after the rupture of the mem
branes. Then, if severe pains continue to recur, and the labor makes no 
Mfo;foctory progres::i, the question of gi\•ing help becomes urgent. 

B. The Causes of Dystocia. 

We first 10qu11e Does 1t he 10 disorder of the expellmg force) The 
l'xpellmg po,,er may be faulty 10 two p11uc1pal "ny:s in defect or in 
exce~. 

Defect of expelling power may vary. in degree. ~rh~re m~y he.enough tn 
drive the child through slowly, tediously, const1tutmg lrngenng labor. 
There may be power enough to driv? the child a purt ?f th.e wav, when th.e 
force flags or ceases. This is what is understood by inertia. The term 1s 
relative. 

If, after some hours, the sign~ of dyst~cia not b~ing d.eveloped, we find _the 
labor at a standstill nod the pams deficient, nncl 1f, on rnternal exploratrnn. 
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we are satisfied that the pelvis and soft passages offer no obstruction, if the 
footus present favorably and offer no obstruction from disproportion, we 
infer that the fault lies in defect of expelling force. The history of previous 
labors will serve to solve the question of pelvic deformity. 

Inertia is compensated for ill two way::S: by aclcliug force d tergo, and by 
applying force a fronte. Putting aside oxytocics, the objectionR to which 
will be set forth presently, we will only state here that vis a tergo is be.st 
applied by 1

' expression/' and vis d fronle by the forceps. 
ExcE~s OF EXPELLING PowER.-Tbis may be inferred if the contrac

tions are strong and regular and yet fail to propel the ch ild. Excess of 
expelling force nmy be the result of undue call upon the diastaltic function 
in answer to undue resistance. It implies, then, a want of correlation 
between the factors of labor. It is therefore necessary first to determine if 
there be obstruction; and if this cannot be readily remove<.1, the rational 
course will be to moderate the driving force, lest injury to the so rt parts or 
to the fretus result. By the judicious use of epichontocics, as chloroform, 
nitrite of amyl, or chloral, violent action of the uterug may be subdued, and 
time gi\•en for the application of vis dfronlc, should this be called for. 

DYsTocr.\. 1-·n.oM FAULT rx THE PAs~AGE-; on. U.YDUE Rc.s1sT1::--•o 
FORCE.-The fault may lie in the condition of the sof'L parts, or in that of 
the bony canal. It is convenient in the first place to enumerate the diffi
culties that aril!e from the soft parts. The first obstruction is encountered at 
the cervix uteri. This refuses to expand to receive and transmit the child. 
There may be rigidity. Theos externum is felt hard, as a. tight ring, un· 
yielding under sLrong driving force. Tbis condition is due in some cm;es to 
hyperremia, hyperplasia, or hypertrophic induration. Thi~ is especially the 
case in pluriparre. It may be simply spasmodic, the result of loss of' harmony 
between the expelling and resisting forces. This is metastatic nervous action, 
or perverted polarity, the excess of contractile energy being transferred from 
the fundus uteri to the cervix. This occurs not unfrequently in primiparre. 
A frequent cause is premature escape of the liquor amnii, so that, the natural 
dilating factor wanting, the presenting part of the child comes to preos 
directly upon the cervix. 

Other obstructive conditions are: swelling of the cervix from thrombus, 
a fibroid tumor, cancerous degeneration. A condition commonly described, 
but very rare, is occlusion of the os by a false membrane (NnegelC). Occa
sionally, it is very difticult to make out the os uteri; there is nothing but a 
smooth surface at the vaginal roof. But with care and patience a sma11 
dimple will almost almiys be found, which represents the os. In one case, 
although the lips of the os could be distinguished, a thick membrane was 
continuous with the circumference, completely clo:sing it. This membrane 
we concluded to be formed by chorion and amnion, which had become closely 
adherent to the lower zone of the uterus. In a case under Dr. Fancourt 
Barnes, at the British Lying-in Hospital, of u. young primipara, there was 
complete atresia of the vagina from one inch of the vulva upwards, except
ing a minute canal, admitting a probe with difficulty. " Then in labor, no 
presentation could be felt th rough this obstruction. It was cli~sected up by 
the knife, and the uterus reached. The dilatation was en large< l by stretchi ng 
with the fingers; a living child was delivered by forceps. Notwithstanding 
tne severe injury inflicted, the patient nrn<le a good recovery. Beyond a 
history of scarlatina when a child1 no fact bearing upon the atresia was 
elicited. 

Although it can rnrely occur that dystocia is due to one simple cause
for nny one cause is almost sure to entail other disturbances, so that dystocia 
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is almost necessarily a complex condition-it is convenient to trace separately 
the methods of treating the dystocia_ that arises from fault in the soft passage. 

In the first place comes the question of how to act when there is inertia. 
This raises at once the question of the uses and dangers of ergot and othe1· 
oxytocics. "re seek by this aid to excite the uterus to more vigorous action. 
Before resorting to them, it is of vital importauce to determine first the 
whole conditions of the labor, the individual state of each of the three 
factors, and their correlations. Before whipping up the uterus to increased 
exertion, we must be satisfied that there is nq obstacle in front so great that 
reasonable increase of driving force will not overcome without injury. \Ve 
must be sure that there is no marked rigidity along the parturient tract, no 
distortion or contraction of the pelvis, no disproportion or ma I position of the 
fcetus, or other obstructive complication. This postulate is nOt always easy 
to obtain; nnd error or miscalculation may entail serious, even fatal, con
sequences. This is one objection to ergot. There are many others. The 
case, once cntrnstcd to ergot, is likely to be beyond our control. \Ve have 
evoked a brutal power like that given to Frankenstein. Ergotism1 like 
strychnism, wiJI run its course. If it act too long or too violently, you can· 
not help it. You way try epichontocics, as chloral, nitrite of amyl, or 
pbysostigma, but these may fail. The ergotic contraction of the uterus 
when characteristically developed resembles tetanus. Then woe to the 
mother if any obstacle should delay the passage of the child. And woe to 
the child if it be not quickly bom. The ergotic contraction does not observe 
the pbysiologica] character of alternating diastole, systole, and repose-con
ditions necessary to the orderly circulation of the blood through the uterus1 

placenta, and fretus. 
Again, ergot may cause such vehement reflex straining that, the glottis 

being too long closed, rupture of air-vessels ensues, entailing emphysema of 
the neck, and perhaps extending widely. This we have seen several times. 
Another accident is the possibility of ergotic poisoning producing gangrene. 
This effect, well known in Germany from eating ergotized bread, is not un
known in obstetric practice. Dr. Begg relates a case (" Lancet,' 1 1870) of 
a young woman who took 65 grains of ergot during labor. Signs of exten
sive peripheral gangrene set iu 1 ending in the amputation of both legs and 
arms, and, strauge to say, survival. Lastly, McClintock and others contend 
that ergot exercises a direct toxical effect upon the footus. Quinia is open 
to less objection, but it cannot be depended upon. 

If it be urged that accidents are exceptional and overdrawn, and that 
innumerable cases may he opposed to them in which no injury could be 
traced, the reply is that these accidents have occurred, and t.hat we cannot, 
when giving ergot, be sure that a catastrophe of the kind will not happen 
again. Should we not prefer to use weapons that will obey us1 that will do 
as much, and not more than we desire? 

There are such weapons, and, ln competition with these, there is no ex?use 
for resorting to ergot. There are means ~hich, used ~iugly or in com.b:ua
tion, will rnrely fail to accomplish what is wanted with all .the prec1s10n, 
safety, and certainty that science can deman? . Thu~ they d1ff~r fr?rn .the 
brutal, intractable action of erg?t;. ~hey admit of p~ec1se adaptat1?n, ID tnne 
and degree of force, to the peculia.r1t1es of the cas: 10 hand. Vanous means 
come successively and gradually rn~o use ac.cordrng to the n~easure. of t.he 
difficulty to be overcome. Thus1 ID the m11~or degrees of simple 1~ert1a1 
compression of the uterus by the hands, push1n15 the content.s dow.n. Ill the 
axis of the pelvis, may suffice. \V~ may sometimes succe~cl .w exc1t111g the 
utel'LJS to contl'act by pa~sing a flexible cathether or boug1e into the uterus, 
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so as to reach the fuudus. It is au application of the labor-provoking agents 
to the acceleration of labor. 

To overcome rigidity in the first stage several methods are described and 
practised. Chloroform is often of signal service. It acts by annulling the 
bense of pain, an<l by restoring the equilibrium of the nervous sy:stem, by 
removing disturbing influences that divert the nerve force frnm its proper 
distribution; the sphincteric spasm relaxes, the body of the uterus contracts 
as it ough_t to do, and the labor proceeds. Tiuctur~ of opium or Iloffman'is 
anodyne 111 half.drachm doses, separately or comb111ed 1 are almost equally 
efficacious. Chloral is sometimes superior to opium. It produces uncon
sciousness without stopping uterine contractions. It may be given in fifteen· 
grain dose:-; every fifteen minutes, until the desired action is ob~en·ed .. ~ut 
thi8 caution we insist upon: not to exceed four doses. Another mode of g1v111g 
chloral is to inject half' a clrachm into the rectum by enema. 

Tartar emetic was at one time much used. It ha:i occasiouallv answered 
our expectations; but we prefer means more certain and Jess <listi·est"ing. 

Bleeding is out of fashion. In this country fow men are in a position l'J 
speak of its use in this connection from experience. 'Ve are among the 
few. In some cases of robust florid women, struggling strongly by reflex or 
semi·voluntary straining in aid of powerful uterine action, the abstraction of 
ten ounces of blood from the arm has been quickly followed by complete 
relief. The rigid cervix expanded easily, and possibly effusions were 
avoided. But the cases where it is wise to resort to venesection are rare. 

'Varm baths might be useful; but the inconvenience attending their use 
puts them out of the list of available remedies. The best method of using 
hot water is by vagiual irrigation. A stream of hot water is kept up for a 
few minutes, taking care that the tube does not enter the cervix uteri. 

The most certain of all methods is water-pressure applied by means of 
Barnes's hydrostatic bags. By this means, not ouly is the natural force 
which expands the cervix closely imitated, but the diastaltic function is 
roused, aucl healthy, orderly uterine contraction is excited, if there be the 
proper reserve of nervous energy. If this fail, then we out on the vis ti 
fronle by the forceps. There is uo violeuce; all the physiOlogical require· 
ments are respected. 'Ve help nature after her own dictates, and exactly 
to the measure of her need. In some cases, in which the second stage of 
labor is somewhat advanced, the cen·ix may sometimes be dilated by the 
hand. Two or three fingers are insinuated within the os, so as to form a 
conical wedge. This wedge is gently and gradually pushed forward into the 
cervix, and, wideuing as it goes, the cervix yields. This wedge has the 
advantage of being a sentient force. It tells you what it is doing, and con· 
veys information as to how you should proceed. Hometimes, indeed, you 
learn this: the fingers with their hard joints make a painful an<l irritating 
wedge. As it proceeds. it is apt to renew the spasmodic contractions we have 
taken pains to allay. If' the head is pre~sing upon the cervix, it may be 
useful to help the dilatalion by hooking down the anterior lip with one or 
two fingers, holding the os open, as it were, to allow the hearl to engage in 
it. But this application is limited. What is called manual dilatation of the 
spasmodic cervix should be abandoned, except in the case of spasmodic con· 
traction after expulsion of the child-as, for example, when the placenta is 
retained, or clots are filling and irritating the uterns. 

'Yater-pressure is the most natural, the safest, and the most effective agent. 
Anos uteri that will admit one finger will admit No. 2 dilator in the collapsed 
state. The introduction is effected by inserting the point of the sound or 
nny convenient stem into the little pouch at the end of the bag; the bag is 
then rolled round the stem, lubricated with a little soap, and-guiderl by the 
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forefinger of the left hand-slipped into the cervix. Sometimes it is easier 
to seize the bag by a I.ong specul~m-~orceps. 'Vheu the bag is carried so for 
that th.e n~rrow or middle pa!·t ts fairly embn1:ced by the cervical ring the 
sound 1s wt~h~r~wn. '"Yater 1st.hen pumped m gradually, so as to distend 
the bag until 1t ts felt tightly gnppecl by the os. Then wait a while· close 
the stop-cock, and give time for the distending eccentric force to we~r out 
the resistance of the cervix (see Fig. 179). No muscle can long resist a 

FtG.179. 

1'11<}\\'IXO A1'1'1,1C.~'rl01'" Of ll'A'rl'!l!-1)11,.\'l"OU 'JU !HU'l't; CEit\'!\. ( It. B.). 

continuous force. From time to time inject a little more water so as to 
maintain and improve the gain. Care must be taken not to distend the bag 
beyond its strength lest it burst. This, we are told, has happened; we believe 
it need not happen if the bag is well made and properly used. When the 
dilatation is canied as far as No 2 will do it, substitute No 3, which is larger 
and more powerful. The dilatation obtained by No. 3 is commonly enough 
to enable the forceps or the hand to pass. The time required for this dilata
tion may range from half an hour to two hours. It is desirable to keep the 
6nger on the os, so as to be sure that the bag does not slip up into the uterus 
or down into the vagina; if it sUp up, it may displace the head-in eithet' 
case, time 1miy be Jost. "'hen the due dilatation is attained, open the stop
cock; the water is ejected in a stream, and the bag is easily withdrawn. 

The proceeding just described will succeed in the great majority of in
stances, especially where the closure of the cervix is due to spasmodic actio11 1 

or where
1 

the tissue of the cervix being normal, it cannot expand for want 
of an eccentr ic expanding force, as when the bag of membranes or the child 
does not bear fairlv upon it .. 

Hut in certain c'Uses, where there is alteration of tissue-as cedema1 hyper
trophy, cicatrix-something more is required: this is incision. This method 
has long been practised. Cm1~ouly, V~lpeau 1 Hohl, Scanzoni, ~nd many 
other eminent men resorted to it. J udic10usly employed, the kmfe can do 
no harm ; it will save lite where n?tbing else ca~. Wear? sometimes in the 
presence of the following alternativ~s: exhaustt0n1 slo?ghrng Ol' rupture of 
the uterus on the 011e baud, or the timely use of the b1stoury on the other. 

There nre various cases in which vaginal hysterotomy or dilatation of the 
ceniix by incisions is necessary. First., no os uteri can be found i it may be 



746 DYSTOCIA. 

closed by false membrane or atresia. Pressure w.ilh the ~n.ger or a .sound 
will mOlStly break down a false membrane, and offer a :-.uffic1ent ope111ng to 
admit a hernia-knife. The forefinger of the left hand is kept on or in the O!I 
uteri as a gui<le (see F ig. 180); the knifo is then slipped up, lying flat upon 
this finger, until its cutling edge ~s _within the os; th is_ ec~~e is_ then turned 
up, the back supported by the gu1dmg fiag:er, and an mc1s10n 1s mad~ nhout 
a quarter of an !nch deep in th? sharp ridge of the os; _the .edge ts then 
carried round to another part of the nag. and another mck is made. lo 
thb way four or five uicks may be effected. Each gi\·es perhaps little, hut 

Fu;. l~O. 

the aggregate gain of these minute multiple incisions is considerable. We 
do not think it matters much at what points of the circumference of the ois 
these incisions are rua(le; perhaps the two sides are to be preferred . Before 
extending or multiplying theee incisions it is proper to observe the effect of 
uterine action in carrying out the dilatation. It is quite surprising to observe 
how rapid ly and smoothly spontaneous dilatation sometimes take place when 
these small incisions have taken off the morbid tension; it seems as if in a 
moment the due polarity and actio1i of the uterine contractions, and the due 
relation between the factor::; of expulsion and resistance, were restored. 

If the spontaneous dilatation fail, we turn to the hydrostatic dilator. 
This plan of combining water-pressure with small incisions is especially valu
able in cases of rigidity from hypertrophy of the cervix or of atresia from 
ciccatrix. 

If it be found necessrtry to put 011 t•is d Jronte, the forceps carefully used 
may complete the dilatatio11. One blade is passed and the effect is watched; 
the second bla.de passed and the head grasped, the head is drawn steadily 
down, and by keeping up gentle traction the wedge formed by the blades 
aud head will gradually dilate the os, perhaps enough to allow the bead to 
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pass,, and thus t? save the_ chil~'s life. But this must be done with great 
cautrnu and delicate man1pulat1011, and not be persevered in, uuless the 
cervix yield readily. It is best to wait awhile, according to the condition of 
tbe patient. 

It will occasionally happen that neither by incision, by water· pressure, the 
hand, ~or the forceps, _can. a sufficient opening ?e o_btained without danger of 
lacerat10n or other m1scl11ef. In such a case it will be necessary to restore 
the equilibri_um between expelling and re.sisting forces by reducing the head 
to the capacity of the cervix by perforation . 

Narrowing and rigidity i~ the vagina must be treated on the same prin
ciples. The small rigid vag111a of a primipara is best dilated by hot water 
irrigation and the larger-sized hydrostatic dilators, or Braun's colpeiirynter. 
This plan will often shorten labor in a rnmarkable manner. Atresia from 
cicatrices presents a rool'e formidable obstacle. The passage may be so con
stricted by dense cartilaginous tissue as to permit no more than a probe to 
pass. A careful process of incisions, multiplied iu al! poiuts of the circum
ference, alternating with water-pressure, is necessary; and it is, after all, 
probable that the difficulty will have to be met half way by perforating the 
head. In such a. case the after-treatment is important. A lady, having 
been Jeft many hours in labor, head in pelvis, was at last delivered easily hy 
forceps; extensive sloughing of the vagina ensued, resulting iu dense cica
tricial closure. Again pi·egnaut, we induced labor at five months, not daring 
to let her run the risk of laceration or rupture that must have attended pro
longed gestation. The labor bad to be effected by incisions, water-pressure, 
and cr~niotomy . On her recovery we obtained aud kept up a fair degree of 
dilatation by repeated incisions, bougies, water·pressure, and wearing pes
saries, so that whe11 again pregnant we were able to deliver, after dilatation 
by water-bags, a living child by forceps. In a subsequent labor she was 
delivered without operaLion in the country. This case is a happy illustra
tion of the effect of chronic treatment upon cicatricial tissue. This tissue 
has but slender vitality; if kept on the stretch it often undergoes gradual 
:ttrophy. 

Obstruction at the V'ttlva and perineum, must also be met on the same prin
ciples. In the ordinary case of tense, rigid vulva and perineum, we may 
first use free irrigation or fomentations with hot water; chloroform or nitrite 
of amyl may help by subduing voluntary expulsive eff'1>rt. If the perineum 
does not dilate, it is very likely to burst, and if this begin, we can hardly 
prevent it from running back through the sphincter ani; and if the perineum 
does not yield, something else must. The uterus may cease to act, or, strug· 
gling in vain, it may burst itself or the vagina. In this way the rupture of 
the perineum may be regarded as a conservative accident; it is the lesser 
evil. These dangers you may avoid by incisions. The forefinger is pa~sed 
between the head and the edge of the vulva, and two or three small lllcks 
are made on eit.ber side, nearer to the posterior commissure than to the 
anterior. The relief sornet.imes gaioed in this way is surprising. Spasm, 
irritation, and pain subside, the vulva dilates, and labor is soon happily at 
an end. The bleeding is insignificant, and the minute wounds left when the 
parts have contracted quickly heal 

It is a thiug to remember that these minute iucisioos m~de at the os uteri 
and vulva are wounds no greater, ofteo less, than those which Nature herself 
commonly inflicts in ordinary labo~" They are but a small price to pay for 
the escape from wouuds of 11llcerta.m, probably .daugerons, extent. . 

Obstruction from serou.s i11filt1·atwn of the labia must be met by multiple 
pricks or stabs with a !itucet, .or, ~f seen befor~hnnd, by Sot1they's clrai_uage
trocar needles. This proceeclrng 1s extremely 11nportant. If the swelling-
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:·~~ ~:; 1 ~1 1~~~~~a ~i~~'. bbut:~ i~~1lb~~~ t~~~~';;~t~;~~a;n~;';~~~~~~: :~~~ytl~~:l~:.duced, 
A cullsiderable number of cases are now recorded of obstruction to labor 

from the hymen. The treatment consists in inciisions of the obstructing 
membrane and dilatation by the water-bags. 

Ob::truction by t!trombu~ must also be met by puncture. 
In cases of obstruction by tumors or cancerous growths otherwi. .. e insur

mountable, recourse to the ultima ratio, the Cresarenn section, is indicated. 

The Tumors that interfere with the Course of Labor. 

The::;e may be divided into two classes: tumors which are strictly uterine, 
an<l those external to the uterus and independent of it. The complication 
with tumors, iu so far as gestation is concerned, has been studied in the 
chapter or" Diaeases of Gestation." This forms a necessary introduction to 
the hi!'tory of labor and puerpery complicated with tumors. 

1. UmRlNF. Tmrons.-These, again, may be subdivided into: tumor.i 
which are embedded in the uterine walls, mural tumors; those which project 
upon the outer surfhce, subperitouE":al; and those which project into the uterine 
cavity, submncous or polypoid tumors. The complication of gestation with 
uterine tumor!) has been referred to, p. 253. We have now to study how 
these tumors affect labor, sud how to meet the difficulties arisiug from this 
complication. 

It may be stated, in the first place, that uterine tumors arc more or le~s 
dangerous according to the position they occupy. Thus, subperitoneal tumor:s 
may entail no trouble iu labor. :Mural tumors or submucous tumors, if 

~~1~-i1g~il•~t!~~~;:e~,;;g~~~~;~~~~~~~~~ ~r\~h\\1setet;~:;:~ i~z~~e~~l~~s~~~!o lun~<l~)~ 
above the child are comparatively free from mechanical injury. They are 
not, however, altogether free from the danger of inflammation, and are not 
unlikely to cause hemorrhage. 

Closely allied to the muscular tumor in the uterine wall is the musculut 
polypt~, which, attached by a stalk, projects into the uterine cavity, or through 
the os uteri into the vagina. Buch a polypus may obstruct labor hy getting 
out of the uterus before the head and bloeking the vagina. A case of thi.:; 
kind occurred in Ht. Thomas's Hospital l\laternity. A solid polvpus as large 
as a full-sized cocoa-nut blocked the vagina. Dr. Gervis found that some 
laceration of the surface of tbe polypus had occurred, and that with e\·ery 
pain it became extremely tense and elastic. The child was delivered b,· 
craniotnmy, and a second one by turning. The tumor after labor protrude(! 
through the vuh·a. It was removed by ecraseur five days afterwards. The 
woman die<l on the thirteenth day. There was peritoniiis. The tumor was 
a myoma enveloped in a capsule of true uterine tissue; low necrotic inflam
mation was progressing in its substance. In St. Bartholomew's museum is a 
large polypus removed by excision, first discovere(j after labor. The woman 
recovered speedily. IL is probable that the tumor was above the child during 
labo.r. Thi~ w~s the case i1~ the la.te Dr. Crisp's case. The placenta being 
retamed, Crisp introduced his hand and removed it. He thought he felt 
another child, but a large polypus was found, causing violent expulsive pains, 
greatly exhausting the patient. The violence of the pains forced the polypus 
~~ low cl.own i? the vagina as to interfere with the passage of the catheter. 
lhe patient died collapsed, worn out by the constant uterine spasm . There 
was no hemorrhage. Violent uter ine action has been observed in other 
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cases, naruely, ~none relate~ by )fr. Freeman,1 and in one hy Dr. Priestley.2 

lagleby and (rooch relate fatal cases. In one case related by Beatty inver
bion of Lhe uterus was produced by the tetanoid action set up by the tumor. 

The:oe cases arc good illustrations of the issues when polypus complicates 
labor, and they indicate the rule of treatment. These i:ssues may be summed 
up as follo\\~is: The tumor gets bruised and undergoes necrotic inflam
matitm, lead mg to metroperitonitis and septicremia; imperfect contraction 
may lea~I to hemorrh~ge;. uterine te:nesmus_or tetanus may cause collapse and 
exhaustion; the contmumg expuls1ve action may lead to inversion of the 
uteru~. 

The _treatment indicated, then, is, in the case of a poly pus lying in front of 
the child, to remove the tumor by ecraseur before the head is driven 
clown upon it. T he obstruction to the labor, violent action of' the uterus, 
itnd inju ry of the tumor and the structu res to which it is attn.ched, are all 
obviated by this operation. ·when the polypus lies above the child, and only 
comes into C\•i<lence after the child is born, the indication is still to remove 
it by Ccrascur or galvan ic wire cautery as soon as possible. The operation 
in either cai;e is simple, and infinitely less dangerous than leaving the tumor. 

If in s.Jme cases the changes induced in the tumor under the influence of 
labor lead to the death of the patient, in others the labor acts in a happier 
manner-the tumor disappears. This may be brought about in at least two 
ways: First, myoma, being constituted of tis:sues analogous to tho!"e of the 
uterus in which it arises, grows with the uterus during gestation, and follows 
also the same law of involution after labor. In this wny it is noticed that 
tumor~, ascertained before gestation to be of a definite srze, ha\·e grown con
siderably during gestation, and afrnr labor have receded to their pregravid 
condition, no ill-effect being observed during gestation, labor, or puerpcry. 
In other cases, either by an exaggerated process of involution or by atrophy, 
the tumors ha,·e entirely vaniehed, leaving not a trace behincl. "\Ve have 
~een such cases, one quite recently ; the patient recovering after oevere hemor
rhage and signs of septicremia. Pagan relates a case. Leonard Sedgwick 
relates3 Lwo cases. ~Iontgomery cites similar cases. PJayfair relates• a case. 
There is yet another way in which labor m1\y be said to cure 01· remo\·e 6bro
myonrns : the crushing so injures their substance that they fall into disinte· 
gration by slong-hi11g, and this process being limited to the tumor\ it is cast 
out of its investing capsule, and is expelled by liquefaction in shreds or masse::;. 
This expulsion mlty be accomplished several weeks after labor. Hobert 
BRrnes exhibited to the Obstetrical :-)ociety a large tumor thus expelled. 
I t !Seems that during labor loosening of the attachments takes pince, fo.vor
irw enucleation. Danvau and Matthews Duncan each relate a case in which 
pa~tial enucleation thu-s effected was easily c,unpleted surgically. The great 
decrease in size of the uterus and its 1>ersi~tent contractions tend to cast out 
the tumor. . 

The diagnosis of fibroid of the uterus complicating gestation and labor is 
!"nmetimes difficult. If the tumor project on the outer surface of the uterus 
on the fundu!:!-front or sides-the irregular prominence ensuing may make 
the cliagnosii. easy. But when the tumor is intramural or projects into the 
uterine cadty, eSpecinlly in a region tlbove the chi!d, it may easily escape 
detection until after labor. \Vhen the tumor grows m the lower segmen.tof 
the utel'uS or in the cervix, it comes more within the range of pnlpat1on. 
But the pelv is may be so blocked, the vagina and cervix so distorted, that 
acces.:;:. for the examining finger below may be impossible. The mystery may, 

1 Qbgl. Tritn'I., ,·ol.' 1 lbid. "ol. "· 
s St. 'l'h•llllt\~ ' " llo~p. lfoporl;:, 1870 • Ob~t. 'l'run"·• 1Ri7. 
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however, be c]ean·1l up by making repeated examinations. The comparative 
observations may reveal changes of' form, size, an<l relation. Au~cultation 
may be expected to detect the fretal heart. But great caution i~ requirNi, if 
a uterine rush only is heard, not to assume that it must be due to gestation; 
it may be produced by the tumor itself'. 

Tumors outride th11 utenM and pell'i:J may affect labor: 1. By pushing the 
uterus away from the pelvic axis, preventing the child from entering, or by 
causing malpo.:;ition. 2. By impeding or disordering- the expul~ive forces. 
3. Cysts may burst, causing shock and internal hemorrhage or infJammation. 
The principal of the:Se are ovarian tumors. 

'Ve have seen (sec p. 2.)3) that the ovarian tumor acted upon by the 
growing uterus may suppurate, burs~, or become strangulated by rotnling on 
its pedicle. Any one of these accidents may happen towards the end of 
gestation and duriog labor. This may occur eveu when the tumor bas 
offered no material obslruction to the passage of the child. But where the 
tumor is lodged partly or wholly io the pelvis, unless it be movable, it can 
hardly escape injury, and by encroaching on the peldc space it obstructs 
the passnge of the child. Rupture is then more likely to happen; the 
dragging or stretching of the structures to which it is attached may set up 
pelvic and abdominal iuflammation; and the bruising its own structures 
undergo may pro\·e fatal. 

It is well known that many women have gone through several labors 
without accident under complication with ovarian tumors. But Lhis happy 
event can in no case be counted upon. Such immunity must be looked upon 
as a fortunate escape from imminent peril, and histories of' this kind ought 
not to eucourage a policy of expectation. Xot a few women, after escaping 
once or oftener, have in the end fallen \'ictims to one or other of the catas
trophes recited. 

Mr. Berry reports1 an extraordinary case, showiug what narrow escapes 
sometimes occur. Labor bad been obstructed by an ovarian tumor. and the 
child had been extracted with considerable force by forceps. Next day, 
after coughing, the patient felt somethiog come down; this was found to be 
an ovarian tumor, the pedicle of which was traced through a rent in the 
upper part of the vagina. 1\Ir. Berry thought the rent might have been 
caused by the forceps; but it is quite possible that in such a case rupture 
might occur spontaneously. A ligature was put on, and the lumor was 
cut off. The woman recovered. The preparation is in St. Bartholomew's 
museum. Luschka relates2 a case of an ovarian tumor coming out through 
the vagina. 

Dennoid cysts resemble in many features the ordinary cystic ovarian 
tumor. They more frequently occupy Douglas's µouch, and thus get below 
the uterus and child. They may feel so hard as to suggest solidity i but on 
puncture fat may run out, as in a case of Ramsbotham's,3 in others related 
by Iagleby, and in a case of our own. Denman cites a. case where labor was 
obstructed by a dermoid cyst between the vagina and rectum i the bead was 
perforated, but the woman died from the injury inflicted upon the tumor 
and surrounding parts. In a case uuder Fancourt Barnes at the British 
Lying·in Hospital, the pelvis was nearly blocked by a dermoid cyst. After 
a protracted labnr he performed the Cresarean section after Porro's method. 
The woman died on the fifth da.y. The tumor was found iufhune<l. 

The tumor formed by an ectopic gestotion is one of the most remarkable and 
dangerous complications of labor. The danger of the cyst bursting during 

1 Obst. 
'Path. 

vol.viii. 
vol.i\'. 

2 )Ional~scbr. f. Geburt,k., l8Gi. 
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labor is very great, nod if it <lfles not burst it may become the centre of 
fatal inilummation. A case of recovery b related by Perfect; we cite it as 
a t~·pical ex1u~1ple. The wom~n .had had cine child, and thought ehe was 
pregnant again ... \t the end of nme months she had some pains, which went 
off, uod the tumor grew Je:;s. A hard indolent tumor remained in the right 
side. )[enstruation returne<l1 she conceive<l again, and at the end of nine 
months she was d~Jivered of a hcalthv child. The tumor was still felt a:s 
before. Five days later violent feyer: purging, pain in the tumor1 profu8e 

f~t~'da:';;~1~!:e:l~tai 1~·astA:~1~t1~~/:~e ~fe~;t~~/1 U::!~'~;~ 0e~c:~:d~~,~~fe!t f~t~t~co1;1 ~o0~~ 
mon fiize \ntS extrncte1l through the incision. lt was irnagined that lhe 
placeuta had dbsolved into pus. The woman reco,·ered aud suckled. The 
issue was fortunate. Two cases are recorded by Greenhalgh.' In one the 
tumor obstructed labor; it was pushed up with sorne force out of the pelvis, 
and the child was delivered by turning, dead. The woruan died two days 
afterwardi;i. A full-grow11 fretus, contained in its membranes unruptured, 
was found in the pel'iLOneal cavity. Greenhalgh's second case is briefly as 
follows: A twin extra uterine fretatiou ob:structed labor; the forceps was 
applied to the uterine child. The woman recovered, with di!:ichnrge of fcetal 
bones. :Montgomery collected ~everal cases of women bearing uterine • 
children, several limes succe.::sively, au extrauterinc gestatiou pensisting 
throughout. 

A relrottlerine lueuw.tocele may forn1 a tumor obstructing lnbor. In a case 
seen by us, the mass of semisolid blood was expelled by the rectum. 

Abdominal tumors may obstruct labor or entail dangerous coni::cqueuces. 
Of these the principal are hydati<l cy:stic disease of tbe liver, cyslic cli~ease 
of the kidney, and malignant tumors of' the omentum. The dangers altend
ing cystic disease of' the liver and kidney, as bursting or inflammntion1 may 
be averted by tapping. This is best done by the aspirntor-trocar. 

The di.~tendccl bl<tddcr may be carried down before the head1 and present a 
tense fluctuating tumor at the vuh·a. Tbc diagnosis and treatment of this 
complication oflCr no difficulty if tbe good obstetric rule of pus~ing tbe 
catheter in every cnsc of tedious labor be observed. 

Tumors in the vagina and vulva may offer great obstruction, but the cases . 
are genernlly less serious because the tumors are more within reach of opera
tive measures. Cystic or fibroid tumors may spring from any part of the 
vaginal wall; they arc rare. At the vulva cundylomatous or cancerous 
growths of large size may obstruct labor, and if not removed belOre the pas
sage of the child may be so injured by crushing and tearing as to give rise 
to hemorrhage, sloughing, and septicrem ia. Such ~rowths should be removed 
by the galvanic enutery or the Ccraseur. Bartholini's gland may be the scat of 
cystic degeneration or abscess. The tumor presents an ohlong, lease, reel mass 
varyiag in size from that of a pigeon's egg to tbatofa hen1s egg. It should 
be laid freely open by the knifo. . . 

The diagnosis of oi:ariun tumors may be difficult when the comphcat100 
first presents itself at the time of labor. In some cases1 the presence ?f 
ovarian tumor will have been known before the pregnancy began. But 1t 
is remarknble thnt often no tumor is suspected until symptoms of distress set 
in at an advanced period of gestation, or even before labor. Theo we are.led 
to examine. The symptoms nre mainly those which result fro~n meclrnn.1cal 
pressure. Dyspncca, quickened pulse, hectic, accompauy exces::t.\'e abdomrnal 
tension. All this may be due to excess of liquor amnii, to tw111·pregnancy1 
lO ascites. 'Vith care the two tumors1 ovarian and grnvicl uterus, can gener-

1 tlt. Bartholomew's Report~, H6."i. 
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ally be dietinguished. The outlines of the two masses, ovarian nnd uterine, 
are more or less distinctly preserved. Even through the abdominal walls 
the groove between the two ma:Y be felt; it gives the i.dea of a bi lobed t_um~r; 
the distention of the abdomen ts greater tfansver:sely 111 the flanks than 1n s1m· 

pie pregrrnncy; and the fretal heart is heard very much on one side, and geuer· 
ally lower than it shoulcl do. And we have ob~erved that the spot of greatest 
intensity of sound shifts its place as the gestation a<lvanc:es, an cl as the uterus is 
pushed more and more aside. Theos uteri will probably be pushed a little 
on one side, and a portion of the tumor may be felt in the brim of the pelvis. 
Twin-preguiincy may give some of the characters described 1 us greater breadth 
of abdomen, and a depression or groove at the summit of the uterus i but 
these are much less marked, and if we detect two fretal hearts the diagnosis 
is precise. ~\.small ovarian tumor or a1.1 early tubal gestation may be diag
nosed by the feeling- a tense, elastic swell mg in the roof of the pelvis, stretch
in(r the posterior wall of the \·agina, aud currying the uterine neck forwards 
:\o~l the fund us to one side. The diagnosis i:s made clearer and n good thera
peutical indication is fulfilled by puncturing the swelling by an aspirator· 
trocar. 

The uterus deformed by myoma has been mistaken for a uterus bicornis. 
Xor is the <liaguosis ea.sy even after the embryo bas been expelled. 

'l'he treatment OI' management of gestatiou and labor complicated with 
o\·ariab tumors has been discussed so far as gestation is concerned. This, 
in fact, is the proper time to act. But the opportunity does not always pre
~ent itself'. The rule of conduct should be based upon the general law of 
giving primary consideration to the safety of the mother, regarding the fate 
of' the child ru; of secondary importance. Indeed a rigorous analysis will 
show that the best hope of rescuing the child will in many cases depend upon 
our .:)llCCe~s in saving the mother. 

The fact which stands most prominently out, is that a main source of 
danger is the injury the tumor undergoes, especially during labor. The risk 
of bur.sting1 of strangulation of the tumor, and of consequent shock, hemor· 
rhage, and peritonitis is so great, and the catastrophe comes with so little 
warning, that the question whether it is e\•er prudent to let gestation and 
O\'arian tumor proceed together compels attention. To do nothing because 
gestation and labor have been often carried through without mishap is simply 
trusting to chance. It is a surrender of judgment but too likely to entail 
u.navailing regret. We have no means of foretelling whether 01· no a par
ticular tumor will burst or become strangulated. The fluid tumors are more 

!~!:i!r:~~nu.rstllot:;1e ~f~~= s~~i ~f:: ~fs~ 1 ~~b~en~~~:,~~~~0~b~~~~1~Wi~:~i~~~b~~ 
and undergo fatal injury during the process. 

The point to which all reasoning converges is to reduce the case to its 
simplest expression by eliminating one or other of the complicating factors. 
Which shall we select for elimination? At one time we held that it was best 
to end the gestation by inducing labor, leaving the tumor for subsequent 
treatment. "'e are now convinced that it is best to eliminate the tumor. 
The question how to act, when labor is present or at hand 1 is more difficult 
of solution. \Ve cannot lay down an absolute rule to govern all cases. If 
~he tumor admit o~ removal without dangerous action upon the uterus1 it 
is better, even duriag labor1 to perform laparotomy and remove it. If sud· 
~len shock, wiLh or without severe collapse, iudicatiug bursting or twist-
111~ of the tumo~· or rupture of the uterus, occur, it is1 we think, imper
ative to l~se no. t_1me befor~ opening the abdomen 1 to discover the precise 
nature of the lllJUry sustamed1 to remove the ovarian tumor1 and, if' the 
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uterus have l?een .injured, to con~ider the expediency of performing the 
Cresarean section, simple or accord mg to Porro's method. 

In the next place we have to discuss how to act when labor is obstructed 
by tumor. Up to a cert~in point the principles of acting are the same, 
whether the tumor be ovanan or fibro-rnyoma. 

The first question to determine is, Can the obstructing l"Umor be pushed out 
of the way .1 Many cases of OYarian tumor and some of fibro-myoma are 
movable, and admit of being lifted abo"e the pelvic brim, so that the child 
can find room to pass. This may be done by the hand. The operation will 
sometimes be facilitated by placing the patient. in the knee-elbow posture. 
Now and then the tumor rjses out of the pelvis in the course of labor, under 
the unaided action of the descending uterus and child. Beatty and Depaul 
relate Mses in point. In one case, Dr. Kidd, of' Dublin, canied a tumor 
out of the way by disteudingaBarnes's bag below the tumor in the rectum. 
Sometimes considerable force is required. In the case of solid tumors, it 
may be necessary to pass tbe whole hand into the vagiaa or rectum, and to 
push firmly in the axis of the brim or in the line of least resistauce. The 
presr::urc should be steady and sustained. In the case of cystic tumors con· 
taining fluid such pressure might burst the tumor. If then it does not rise 
out of the way under ruoderate pressure, we have to choose between two 
courses: First, to lessen the bu1k of the tumor by tapping. The aspirator· 
trocar is the best instrument. Before tapping the tumor, it is advisable to 
rupture the membranes, and let the liquor amnii drain off. This <limiµishes 
the tension. The best place to puncture the cyst, if it protrude into the 
pelvis and fluctuation be felt there, will be the most prominent pnrt of the 
tumor behind the os uteri in the vaginal roof, or by the rectum if the cyst 
be more accessible that way. But if fluctuation be not felt in the vagina, it 
is better to puncture in the most prominent ]Jart of the abdomen, after care· 
fully determining the position of the uterus by palpation and the seat of the 
footal heart. A large aspirator needle should be used. The cyst, if punc· 
tured by the abdomen, will probably collapse more completely, and we are 
more likely to avoid the solid basis which is so often found at the lower part 
of ovarian turuors. 'Vhen the tumor has colJapsed, the labor may go on 
without difficulty, aided, perhaps, by forceps. There is, however, reason to 
fear that inflammation may be set up in the tu1nor or adjacent structures, 
and lead to danger in puerpery. In such an event the expediency of an 
exploratory incision, with a view to removal of the tumor, must be discussed. 
Secondly, if the tumor does not undergo sufficient shrinking under tapping 
to permit labor to go on safely, there should be no hesitation in opening the 
abdomen to remove the tumor i and if it cannot be removed, then delivery 
by Crcsarean section is the alternative. 

Playfair bas examined the question how to deal with ovarian tumors by 
comparing the histories of nearly fifty instances1 of labor complicated with 
ovarian tumor. He found that of the cases delivered by craniotomy more 
tLan half had terminated fatally. It might, he urges, be fairly assumed 
that, had the Cresarcan ::>ection been performed in these cases at an early 
period, the mortality of the mothers would not ~ave be~n g;eat~r~ whilst 
some of the children would have been saved. This reasonrng is difficult to 
resist, but clearly it does not justify a. uniform .mode of procedure. The fa~ts 
prove the extreme danger of <lraggmg a child past a tumor, and that, ID 

some cases at least, the Oresarean section is the safer proceeding:. When 
Japarotomy has been performed with. a vi_ew to Cresarean section, it s~ems a 
reasonable thing to proceed to the extnpat1on of the tumor where pract1cahle. 

1 Obst. Trnns.,vul. vii. 
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~~~~e~~ ~~:~~~t!t:~, ~~~:~~p°:rt~a~f;y ~~ r~ii~~~it1~~1\/~; o:~e~:~~~0u1<l t~bv~~~1~J; 
be taken advantage of. . . 

A third question arises, applyrng equally to the more solid ovarrn.n tumors 
as well as to solid fibroids, if immovable aud not reducible in bulk. The 
danger now rises. There is obstruction to labor; there is the almost uu
arnidable risk of injuring the tumor. ~Ial i gnant ovarian cyi:1ts may be 
firmly attached to t~1e pelvic wal}s .. Sarcomatou~ or bony tumors n~ay 
spring from the pelvic walls, and fibroid tumors of thP uterus may be im
pacted in the pelvis. Our decision as to the course to be adopted must be 
governed by a careful survey of all the conditions of the parti~ula_r case. 
It is assumed that we cannot act upon the tumor. The alternative is, that 
we mttst CLcl upon the child m· 11pon the ttlerus. Should we determine not to 
try the Cresarean section after Porro's method-that is, to remove the whole 
uterus, tumors and all-we must proceed to embryotomy. The mode of 
action will depend upon the degree to which the pelv is is contracted, and 
upon the estimate we may form of the .nature .of the tumo.r, and it~ liability 
to be injured by the passage of the cluld. If there remain three inches, or 
perhaps less, of space in the conjugate diameter, and the tumor be of a yield
ing substance, we may possibly cleli\'er by forceps or by turning. If the space 
be ,·ery small, say under two inches, and the probability of the tumor being 
seriously crushed is great, we must be prepared to perforate the child's head 
to lessen its bulk and solidity. A perforated head will flatten and mould 
itself in its passage, especially under the cephalotribe; thus plastic and 
yielding1 pressure against the tumor is greatly lessened. 

In the case of a solid or comparatively firm tumor1 leaving barely an inch 
or so of pelvic space1 it may be difficult to reach the head to perforate; or, 
if perforation be accomplished, it may be inipossible to pursue the further 
step of cru1::>hing the head by the cephalotribe, or of diminishing its bulk by 
allied operations. This is especially the case where lamination of lhe head by 
the wire-Ccrnseur, as proposed by Robert Barnes, or by Tarnier's operation, 
promises to be useful. If we arri\'e at the cm:c1 usion that no amount of 
mutilation of the chi ld that can be effected 11iJl insure delivery with a reason
able prospect of saving the mother, then we should spare the child and 
deliver it by the Cresarean section. Great as is the peril to the mother of 
this operation1 there comes a point at which it holds out the best chance. 
And to give the best chance we should endeavor to perform the operation as 
the first step-that is1 by election-without having previously damaged the 
prospect of success by fruitless efforts to deliver by other means. 

If the obstructing tumor be extrauterine, bony or s~mi-solid, and encroach
ing to an extreme degree upon the pelvic space, the argument for C[esarean 
section will be strengthened. If the tumor be uterine-ti braid, the Cresarean 
section must be carried out to the removal of the uterus after Porro's method. 
Dr. E. J. Lambert1 collected fifteen cases in which the Cresarean section, 
simple, was performed. Two women recovered; one operated upon by 
~1ayor1 of Geneva, and one by Duclos1 whose case is cited by Tarnier. 

'Vheu labor is obstructed by an extrauterine gestation, the case more 
especially calls for laparotomy, arad that for a double motive; first, to delh·er 
the uterine child; secondly, to reruove the extrauteriue child. Extrauteriae 
gestation sacs so commonly contract ad hesions with surrounding organs, 
that little can he expected from attempts to push them out of the way. We 
a re, therefore, more disposed than in almost any other complication tu resort 
to lapnrotomy. 

1 Etudes sur les gros~esses compliquees de myomes uterim, lfiiO. 



TUl[QRS . 755 

In the case of solid ti.11110l'B the question of tapping, except for diaunostic 
purpo::es, will hardly arise. The rule in dealing with :::olid tumors 1~ay be 
stated generally as follows: Push them up and aside, if po:::;sible, unle!'s you 
':'ee your way clearly to remove them altogether. To tnucleate a fibroid 
tumor from the uterus during labor is a hazardous undertakinrr, but circum
srnnces may occasionally be favorable. Braxton Hicks relales1 a case in 
which, finding the head arrested by a firm tumor so filling the vagina that 
delivery by forceps, turning, or embryotomy seemed doubtful, he made a 
small incision in the lower part of the tumor1 which, under distention 1 per
mitted its euucleation and removal. There was no bleeding. The woman 
did well. 

Wlrnt is best to do in the case of a myoma in utero after labor? If it have 
been seated at the fundus, especially if projecting under the peritoneum, 
it mny have escnped injury, and there may be no indication for treatment. 
But if the tumor have projected into the cavity of' the uterus at its lower 
part, it will be likely to have suffered injury, leading to inflammation or 
gnngreue. The uterug, still in a state of active muscular development and 
retlex irritability, rei;ents the presence of the tumor as a foreign body. The 
expulsive pains set up are so se\•ere as to be a s9urce of' danger; this we have 
~eeu strikingly marked . Cases in which spontaneous enucleation has been 
effected soon after labor have done well; cases left to nature have set up a 
low form of' metroperitonitis, and have ended fatally. The indication, then, 
is !:itrong to get rid of the tumor early. The mode of proceeding must be 
determined by the characters of the case in hand . The cervix, if closed, 
should be well dilated by a faggot of laminaria-tents; then a hernia, or other 
convenient knife, carried into the uterus, may be used to divide the capsule 
of the tumor freely. If the tumor project much into the uterine cavity, it 
mny then be posoible to shell it out, partly by the fingers and partly by 
~luseux's vulsellum . Robert Barnes's axis-traction tumor-forceps has an 
~xcellent application here. If' the tumor do not project much, and imme
diate enucleat ion be too difficult, further proceedings may be postponed. 

The uterus, continuing to contract, may drive the tumor further into the 
cavity, and in a day or two its removal may be easier. This process and 
other indications will be materially promoted by subcutaneous injections of 
ergotine. ilemorrhage, if it occur, may be checked by injections of hot 
water, supplemented, if need be, by perchloride of iron. Fetor may be 
obviated by frequent injections of carbolized water or a solution of bichloride 
of mercury. 

Summuty of tlie Rules of Mmzagement of Labor complicated with Tumors. 

Ri!!iing from the simplest cases to those of extremest difficulty, the general 
principles of practice are as follows: 

.\. Tumors complicating ge::;tation. If the tumor, be it ovarinu or uterine, 
encroach seriously upon the pelvic space, interfering with the due develop
ment of the uterus and threatening to obstruct labor: 1. Provoke abortion 
or premature labor. 2. If the tumor be o\·arian, as a. general rule, remove 
it. :3. If it burst or become strangulated, the rule to remove it is almost 
ab,olute. 

B. Tumors obstructing labor-that is, presenting in front of the child: 
1. Push the tumor above aud aside if' possible. 2. If the tumor be fluid, 
nnd it be thought better not ~o attempt its rem?rnl! tap it ~y ~s~irnto~·-trocnr. 
3. If' solid, puncture hy nsp1rator-trocar, and 1fstill not d1ru1mshed Ill bulk, 

1 Ob:.t. Tntn!>., 1810. 
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remove it if pos:Sible by enucleation or by ecraseur. 4. If the tumor cannot 
be advantageously acted upon, reduce the bulk of the child. Turn, per· 
forate, crui-h the head by cephalotribe, reduce by lnmimiti~n. J. If neither 
tumor nor child can be nlh-autageously acted upon per t:agrnam, resort to the 
('ro:;arean section. 

0 . When the tumors present after the birth of the child: I. If polypoid, 
remove as soon ms possible after labor by wire·Ccraseur or galvanic cautery 
wire. 2. If sessile or projecting from the iuner surface of the uterus, more 
especially if seated in the cervix or lower zone of the uterus, remove if 
po.:;sible by enucleation . 3. If they cannot be so removed, try to promote 
expulsion by quinia, ergotine, and watch to counteract septicrernia. 

Pno1.Al':-iUS on. PHOCIDENTIA O.F Trrn UT.-...:nu:s A:; A CAUSJ<: OF Dn1TOCIA. 
-The uterus has been described as entirely procident outside the vulva 
during labor, at the natural term of gestation . To accomplish labor in such 
a cafle expulsion must depend upon the innate energy of the uterus itself: 
Complete procidentia in advanced pregnancy must be extremely rare. We 
may admit the possibility of the prolapsed uterus low in the pelvis becom
ing pregnant. There are no doubt cases of apparent procidentia uteri in 
which pregnanry has occurred. But we are not aware of any case in which 
it has been clearly demoustrated that the entire gravid uterus was suspended 
outside the pelvis and vulva. It has been said that the entire uterus contain
ing tl1e child has been driven through the vulva. 

A curious case, which comes under this head, is cited by >Ioreau2 from 
Chopart. A young woman had procidentia uteri, the result of violence 
before marriage. This was never reduced; but after twenty years, the cenix 
becoming gradually opened, conception took place. Labor at term went on 
for twenty-four hours without progress, when the child was dead and the 
woman seemed expiring. The surgeon, l\farriguc, divided the cervix by 
incision and extracted the child. The woman recovered. There is a figure 
in Siebold's 1

• ,Journal fiir Geburtshillfe," 1826, of' a large mass outside the 
vulva with a foot projecting, but it is uot certain that the whole uterus was 
outside. A more probable case is that of Portal, heated in conjunction with 
the first :\Ioreau. A primipara had long suffered from prolapsus, but tbe 
uterus had gone up during pregnancy, and on ly came outside under violent 
straining in aid of' slight labor-pains. The orifice was artificially dilated 
and a living child was extracted . Harvey relates a case of conception taking 
place in a. proci<lent uterus; a dead premature child was expelled. 

THE THEA'BIEN'f.-Labor with simple prolapse is generally tedious, from 
the funclus wanting the full support and impact of the abdominal muscles. 
If the cervix be slow in dilating and the expulsive power be deficient, the 
cervix should be dilated artificially by the water-bags, and the forceps put 
on the head, care being taken to support the perineum and vulva well, le.st 
the lower segment of the uterus be drawn through. In the case of complete 
procidentia-if such a case occur-the difficulty is aggravated; the uterus 
is away f'roru all its auxiliary forces. Still its inherent power may possibly 
expel its contents. \Ve should first endeavor to carry the uterus back into 
pelvis. If this fail, delivery must be effected outside the pelvis. Whether 
the uterus act by itself, or it be found necessary to extract the child by for
ceps or turning, it is desirable to support the lower segment carefully by 
means of a square cloth, having a hole cut in the middle large enough to 
afford exit to the child . This opening is applied over the os uteri, and the 
four corners are held up around the uterus, so as to counteract the downward 

1 'l'ruit6prntiquede;;Accouchements,1R3h. 
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traction applied to the child. :-4canzoni says the long-continued bruising of 
the uterine walls against the pelvis may cause metritis or sloughing. 

'Ve ha\•e not ~een a complete procidentia of the gravid uteru1' at term, but 
we have several times been called to see it. This is what we actually saw: 
an enormous flc . .,hy ma~s protru<lecl beyond the \~uJva, of livid color, and 
prt-.!:!enting- an opening-the os uteri-in its centre. Ou feeling the abdomen 
we have found nt lcaP.t n portion of the uterus, containing part of the fi('tus, 
there. It was clear, then, that, although the os uteri and cervix might be 
completely outF-ide the vulrn, the whole uterus was not. In one case, in which 
the midwife ~aid the labor-pains u were forcing the woman's body out," we 
found the os uteri outside; and the finger passed three inches up along the 
cervical canal till it was arrested by the os internum uteri, upon which the 
child's head rested. Thi::; condition is represented in Fig. 181. 

Hyperttophic elongation of the cervix uteri was the real condition in the cases 
just referred to. lt simulates closely complete procideutia on first appear-

Vw. 181. 

~II'\ J: 1J 
l'h•li · 111 Cl al 1 h"n s tli• 

ant'('. Iu n ~ubsC'quent labor the case sketched c~me under Dr. Roper .. He 
found the imrnc coudition. The elongated cen·1x, then, \rnS a persistent 
condition. In another ca~e we found the head had pn~scd nlong the hyper-
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trophied cervix, and was protruding the os extern um outside the vulva. In 
another the hypertrophied cerdx was enormously distended with extrarn
sated blood-cervical thrombus or hrematoma-a condition to which the 
hypertrophied cervix is especially exposed. _One ca.u!:ie of dystocia in thei<e 
cases is the hardened state of the os and cen·1x uteri. Another case under 
our observation illustrates the influence of labor upon the hypertrophied 
cerdx. A primipara, aged twenty-two, was in labor. The cervix pro· 
truded through the vulva about three inches, forming a mass equal to a 
man's wrist in circumference. After reducing the cervix within the vagina 
the head could be felt. The cervix had a hard, gristly feel. Free incisions 
in the os externum were made, so that the os externum was freely opened up 
to meet the natural expansion of the os internum. She was then delivered 
after an anxious labor of fifty·two hours. Two months after lahor the cenix 
was found hanging down in the vagina like a piece of shrivelled skin. It 
was am nu lated. In dealing with cases of this k ind, it is advisable to wait until 
expansi.on takes place above, that is1 at the os internum, and then meeting 
this by incisions or mechanical di1atation from below. The complication is 
fairly represented in Fig. 181, designed from clinical observation. 

Robert Barnes described and figured an interesting case in the 11 Obstet· 
rical Transactions/' 18i6. The case occurred in the maternity of St. George's 
Hospital. A pluripara presented herself, when in the eighth month of ges· 
tation, with what she described as "protrusion of the womb.11 This had been 
gradually increasing for some months, causing much pain and bearing·down. 
The os extern um was at ]east four inches out:;ide the vulva; the cervix was 
greatly hypertrophied and the vagina everted. The protruding mass wa.s 
reduced, and the parts remained in situ until an<l during labor, which was 
six weeks before term. The labor was quick, with no complication. 8he 
died on the seventh day, under signs of toxremia. The cervix was elongated 
about 3.50 inches and much hypertrophied. There was a bma<l ring of 
ecchymosecl tissue at the juncture of the crevix and the body of the uterus. 
There were metritis and metro-phlebitis. 

Ptegmmey in compartment of a two-honied uterus is a rare and, therefore, 
perplexing complication. Robert Baraes was called to a severe case of con· 
\'Ulsions with albuminuria. There had been strnug pains but no progress. 
l\Ir. Garlick, who was in attendance, could touch the prel:>enting head; but 
Barnes felt a dense fleshy septum between the finger and the head 1 although 
it was clear tlrnt the finger passed into the os uteri. At last, following the 
clue given by Mr. Garlick, we also felt the head directly. It was thus 
ascertained that there were two ora uteri, each leading to a distinct uterine 
cavity, one of which contained the fcetus, the other being empty. It was 
necessary to deliver by craniotomy. Oldham describes a similar case.' 
Fig.182 is taken from his illustration. Lefort cites a case from F. Tiedmann, 
who says there is in the Heidelberg :\Iuseum a double uterus with double 
n1gina1 taken from a woman who died after labor. At her labor two dis· 
tinguishcd physicians attended; one declared the woman was not pregnant, 
the other that the head was in the os uteri. One had explored the right 
vagina1 tlie other left. The same thing happened to two midwives at the 
Matcrnil<!, in 1824. The difficulty en:::ountered by us1 in the case narrated 
above1 is therefore not without precedent. 

Birnbau1n:'I relates a case of twin-pregnancy, there being a.freltls in each 
side of a two-horned 1derus. A very distinct saddle-like depression wns 
observed near the umbil icus1 the upper boundary between the two horns of 

1 Guy's lio;.pitnl Heport~. ~ Journ. Complem. clu Dictionnaire, t. iv 
1 )lont1t•..,chr. fur Gebnrt.~k. 1 1863 
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the uteruf:l The summits of these rose to unequal heights. There was one 
placenta. Ile relates also a raise of single gestation in one horn of a two
horned uterus. There is a valuable collection of cases illustrating this 
~uhject iu ° Ku,.smaul.n (See,_ al.so, ~arnes's "Diseases of \Vomeu.") 

In some ca,.es the septum 1s contmue<l all the way down the vag:ina. 

FIG.1H2 

TI11•1u:~r\"ll\"•. (;[l\T.\Tlll'f I\ 11\F l'n.1t1~, A !'l:ro:.·u 1·n:u1~ n1 TIU; 1111; l"\J\ll'IU:•J'\Ht:I> 

f.\f!l•rOum.111.) 

There is then u double vagina. as well as a double uterus (see Fig.182). One 
rngina only is genern.lly used in copulat ion. If labor be obstructed by such 
n. septum, it should be di\'ided longitudinally with a hernia-knife. 

2. Dystocia from Faults in the Bony Canal. 

Description of the Deformities of the Pelvis. 

Dt!formities of the pelvis are mo;.;tly the result of disea!'le or injury. 
:-itein, the younger, expounded the law that, like cau);ath·e di,-eases pro

duce like forms of pelvis. This fundamental proposition should be borne 
in mind when studying the different types of pelvic deformity. The origin 
anil history of the development of the deformities observed are distinctly 
different, each type hn.viug its special origin and history. 

~tanding hetween the spinal column nnd th~ legs, the pelvis is subject to 
modifications imparted from ench and both of these connected parts of the 
~k~leton. It will bear the impress of faults existing in these parts in addi
tion to the fo.ults proper to its own structure. It may even be said that the 
drriYe<I deform ities of the pelvis are the more numerous and important. 

The pr iacipnl types of pelvic deformity are: (!) The rickety peh·io; (2) 
the usteomalacic; c:n the kyphotic; ( -n the funnel-shaped ; (.3, 6) the large 
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and the small pelvis pelvis requabiliter justo major and the pelvis ju~to 
minor; '7) the oblique-ovate of Xaegele; (81 the thprny pelvis acantho-
pel.rs of Kilian. _ 

Then there are di:-tortion:s or obstructions due to bony, fihron~, or sarco
matous outcrrowths from the pelvic walls, and di~tortions from fractures. 

A~. in th~ case of normal labor, it has been too much the habit to overlook 
the part played by the lumbar part of the spinal column, concentrating 
attention upon the pelvis, so it has been, although in a le8S degree. with dit: 
ficult labor, too closely associated with pelvic deformity. There is no form 
of pelvic deformity in which we can aflbrd to overlook the associated ~pinal 
condition. In some cases, indeed in many, of rickets, osteomalacia, spondy-
1olisthesi8, the spinal distortion is not only an important factor in combina
tion with the pelvic distortion as causing dystocia, but it is an all-important 
factor in producing the pelvic distortion. There is, in fact, a form of lumbar 
or spinal distortion special to each typical form of pelvic distortion. 

The truest and most instructive course is to describe the distortions 
according to the diseases which produce them. Thus, we should describe 
the distortions from rickets, tbe distortions from osteomalacia, the distorti('lns 
from spondylolisthesis, those from syphilis and scrofula, not limiting the 
description to the changes wrought in the pelvis, but extending it to include 
the changes observed in the spinal column. 

Barbour reminds us that, in studying the changes in the pelvis associated 
with the abnormally curved spine, we must take into account whether the 
pelvis itself is normal or diseased, since a deformity of the spine will pro
duce different effects accordingly. 

A. l. We begin with lite rickety distortions. These are of the most frequent 
clinical interest. Hickets, being essentially a disea8e of infancy, affects not 
alone the shape of the spinal column and pelvis, but also their development. 
Hence it is that the rickety spine and pelvis are commonly smaller in all 
their proportions, as well ns deformed. This double abnormity intensifies 
the evils which flow from each separately. 

The spinal deformities from rickets are two; lordosis, or arching forward, 
and, less frequently, scoliosis, or lateral curvature. The common effect 
of lordosis is to carry the sucral promontory forward, so as to le~scn the con· 
jugate diameter of the pelvis. The lordosis involves the upper sacral 
vertebrre. Thus the brim of the pelvis is narrowed in two ways: first, by 
the overhanging lumbar vertebrm; secondly, by the projection forward of 
the l_ower lumbar vertebroo and upper sacral vertebroo. This is designated 
by Hobert Barnes the "faloe promontory." It niters the normal lumbo
sacrnl curve, or Barnes's curve, into the " curve of the false promontory., 
(see Fig. 185). · 

This lordosis is sometimes so great that it constitutes of itself an effectual 
barrier to the entry of the uterus and footus into the pelvis. w·hen this 
occurs, the protrusion forwards of the uterus cau:-:es extreme prominence and 
ovcrbauging of the helly. The effect is to throw the axis of' the uterus and 
f<rtus into extreme divergence from the axis of the pelvic brim. There is a 
remarkable example of this deformity in St. George's :Museum. The woman 
died after craniotomy. 

The influeuce of lordosis upou the pelvis is to narrow the conjugate 
d_iamet~r, to flnttell th~ brim, and to produce relative expansions or loops on 
either side of the peh·1s. The general shape, as compared with the normal 
brim, is seen in Pig. 183. This form of pelvis may be called the" lordotic 
pelvis." 

When scoliosis occurs there is often oblique distortion of the brim as well 
as flattening. A perpendicular drawn from the syruphy)o<is pubis will strike 
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on one sifle of the promontory. Double or compen!:'atecl sroliosi~ sometimes 
b not attended by peh·ic deformity. 

Rickets occurin~ in earliest infaury, before the component parte of the 
ionominnte bones have become fused, may lead to the trirrngular ortrefoil 
d1jor111ity, somewhat resembling that produced by <1~teonrnlacia. Indeed, 
Hohl contends that rickets and l1steorualacia are the same disease. There is 
a tendency, as development proceeds, to gain the normal shape. Hen ce we 
ran·ly find in the adult rickety pelvi~ a \\Cll-markecl triangular deformity. 

~· 
Fig. 184 is an extreme example of rachitic pelvis. The specimen comes 

from a tlwarf upon whom Robert Barnes performed Cresareau section after 
fruitless attempts atembryotomy, and irremediable injury had been inflicted. 
The peh·is is in St. Thomas's Museum . The specimen shows the tendency 

I;! "~l\ rri \ J•, """"' "' 'n' rll \• 1 lfl' "! Tlll l' '" \T, HI\ 'Ii ii.II I r1 \l !'11 \ ll llR!)f SI• 

i:X'\'\•l•X ,,. rur. OtrnT. A11.rB111"' 

of this deformity to divide the brim in!o two parts, ~me on either side o~ the 
projecting promontory, :-o that the available space Id reduced to one of the 
loops of the figure 00. . . . . r 

Deformities nnd contrncl1ons from rickets vary greatly 111 degree. fhe 
u simple flat rachitic pelvis''. of Litzmanu, the most common form, is ofte!1 
!!Rid to hnve it~ tramwer~e diameter ab:"olutely lengthened. In some spec1-
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mens the basis of the sacrum actually exceeds the normal width . Our own 
observations lead us to believe that actual exce.ss of transverse diameter is 
rare. The transverse diameter i:" only relatively exceEsive. Thus, if we 
take, ns is nearly always the case, the relatioll of the transverse diameler to 
the conjugati\·e in the standur<l pelvis to be nearly as 9: 7, we shall find the 
transverse diameter of the rickety pelvis in most cases not to exceed 8, and 
the relation of this to the conjugative will vary from 8: 1, 8 : 2, 8: :), or h: 4. 
Contraction may be said to begin at ten centimetres, or four inche:<. 

The rickety pelvis, as we have seen, is small generally i the narrowing 
hearing principally upon the conjugate, but affectiog in leos degree the olht!r 
fliameter also. Ilicks has arri\·e<l at a similar conclusion . Ile has supplie4l 
u5 with measurements of Len rickety pelves in Guy's Museum . In two only 
of these does the transverse diameter measure 5 inches. That is the or<linary 
4Ji111ensious; whilst four measure 4.75 inches, three 4.50 inches, and one ..J.2'.) 
inches only. The pelt·is, us a whole, is lighter. The bones are rigid. 

It is quite probable that deformities vary in kind and degree in different 
countries, as they certainly vary in frequency . In England the poorer cla<::~e:s 
nre better fed, clothed, and housed than in most countries on the Continent, 
and the general hygienic condition is superior. In some <li::stricts on the 
Rhine and around :Milan osteomalacia is a frequent result of the miserable 
C•mditious under which the hihoring classes exist; whilst in England the 
di::;ense is so rare that many men in large practice have never seen a case. 
On the Continent rachitis also seems far more frequent than with us.1 

The influence of rickets is seen upon the innominate bones. They are 
generally smaller, thinner, sometimes diaphanous in the mid,lle; and they 
are often flattened outwards, so tbat the crest of the ileum is :straighter than 
in the standard pelvis. 

The Germans recognize three principal forms of narrow pelves (see Litz· 
manu and Spiegel berg I : ( 1) The simple straight-narrowed or flat pelvis, the 
cunjugate diameter being slightly shortened; (~)the uniformly contracted 
pelvis; and (3) n combination of the above, the generallv contracted fiat 
peh·is. These have a special significance, so that it is of' "'practical impor· 
tance to distinguish them from the other and much rarer forms. 

The simple flat pelvis is the most common. Two forms of flat peh'is are 
seen=. first, the flat, uon-rachitic pelvis. The flattening is caused by the 
pressrng downwards and forwards of the sacrum between tbe innominate 
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boueR; in short, its transverse axis bei11g rotated. Thuc;;, the inclination is 
not increased, and the diminution of the conjugate diametPr is inconsider
able, rarely fallin~ below 8 centimetres, or 3 .. 50 inches. Reconclly, there is 
thP rickety flat peh·is, contracted in all its dimensiou1'. -

The efft.>ct of rickets upon the pelYis below the brim is variable. The 
radty and outlet are in many cases apparently expanded. Kot that there 
i~ ah:-olute increase of room, but the relative dimeusions compared with tho~e 
of the brim are larger. This difference is due to the excet<s of pressure bear· 
ing upon the brim during the development of the skeleton. There is oflen 
narrowing of the pubic arch, approximation of the tubera ischii, and some
timeR incurviug of the lower part of the sacrum and coccyx. Still, as a ni le, 
in the rickety pelvis the sacrum at the upper part is straightened, and form1' 
a plane running backwards, and the bones at the outlet diverge. 

Hence two things follow: First, obstruction is most marked at the brim; 
second ly, the re is generally space enough at the outlet and in the cavity for 
the oh~tetr i c hancl, and therefore for operations upon the child. 

The rachitic distortion is rarely symmetrical. One side of the peh'is is 
common Iv narrower than the other. 

The tfiangulnr pelvis with contraction is associate<l with rickets aoil 
scolinsis . 

.... Ya.rrowing of lhe pubic arch is not uncommon. It is sometimes a~:o:.ocintcd 
with kyphosis. By throwing the child's bead backwards it is apt to caU!~e 
laceration of the perineum. It binders the descent and rotation of the heacl, 
aud often rails for the forceps. Another condition of the !'ymphysis pubis 
ii;; 101dut height. This carries the vulva and outlet of the pelviq i;;o far back
ward a~ to be a great hindrance to coitus and to the progre~s of lnhor. The 
axis of the outlet h~ seriously deviated. This is not nece~~arily dependent 
uron rickets. The normal height is -1 centimetres, or 1.50 inch. Chantreuil 

· measured one 7 centimetres, or 2.75 inche~. 
DI.\m.:o~rs 01·' Tm~ RICKETY PEr~vrs.-The aspect of the ~ul~ject is often 

rhnracteristic. There is dwarfing of stature, prominent belly. Rirkt>ts 
mny he s11spectrd from the low stnture and ungraceful gait. It is often 
attended by marks of imperfect development, nnd by spinal <leviation. The 
~ncrum is remarkably flat externally. On internal examination the tuhera 
i8chii may be felt a little converging, so as to narrow the outlet; hut !'Ome
time:; nothing unusual may be noticed at this part, hut on prcRsing the fing-f'r 
backwards, its tip strikes the sacrum or its promontor.v, whil!'lt the knuckle 
i'I perhaps applied t<> the arch of the pubes. In a health~· pelvis this cannot 
he done. The value of pelvimetry has also been referred to. Xo pelvimeter 
surpa~ses Van Huevel's. Its application is often of great i:::cientifir vnlut>. 
But we belie\'e that in clinicRI work few surp-eons of experience rely upon 
any instrument snve the hand. This gives inform:-ition that ran be obtained 
in no other wny. 'Vhen there is obstruction, or retarded labor, or other 
cau~e to suspect nelvic contraction, the mo!'t practical courtie is to inrluce 
nn~sthesin, and io pass the hantl into the vagina. In this way we c~n 
explore the entire pelvis, take note of its various dimensions, and ascertam 
the relations of the footus. 

In the minor clearees of rickety distortion, there may be no outward incli
ration upon whicl~ to hazard a presumptive opinion. The difficulty comes 
before us nt the moment of labor. Then, progress beiug obstructed, we 
8enrch for the cnuse. "'e may then fin<l flattening of the ~ncrum; external 
measurement betwrrn the lunlbo-sacral joint and the symphysis pubis nrny 
giYe Jess thnn 7 iuches. The distance hetwee1_1 _the anterior superior spinous 
proce~:::.es and that between the crests o~ l~e 1ha may be I~~:-; than normal. 
But here again the only safe method is mterual exploration by the hnncl. 
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If the finger easily tOl~ch_ the sacrum or ~romontory, and ~f the ~1e111l be felt 
resting upon the pelns, its vault ex~andmg a~o,·e the r.01nts ot ~outact on 
tbe brim, we may assume that there 1s contractJOn and d1sproport1on. 

The following. circumstances should pro\·oke the :suspicion that there i1i 
pelvic deformity: ~\..protracted first stage of labor; slow dilatation of th_e 
cervix; premature rupture of the membranes; an unduly transverse pos1· 
tion of the head, the forehead being lower than the occiput; an nhuormal 
presentation; failure of the presenting part to enter the pelvic ca,·ity,although 
the cervix may be dilated; approach to a pendulous belly, the funclu:s uteri 
being lower than usnal, pointing more forwards. 
on ~~~v~~~1::~1~;.if~1:~\~Y ~~e:a!l!t~~are~~f~iisze:o~~r~:e tl~~'lrl~~~~~:sito~m1~bs:; 
according to certain definite Jaws, so do the various forms of abnormal pelves, 
each in its own manner, control the process. 

The mechanism o.f labor in 1·ickcty disto1'lion will depend upon the degree of 
deformity. First, in the most extreme cases, in which the lumbar vertebrre 
hang over the pelvic brim, and the brim itself is narrowed to two inches or 
less in the conjugate diameter, the obstruction-always supposing a mature 
fretus-is complete ab initio; the presenting part of the fretus is simply !:ihut 
out; it caun1Jt enter the blocked pelvis. Iu this case there can hardly be 
said to be a mechanism of labor. Either the Cresarean section must be 
resorted to, or the fmtus must be mutilated to bring it through the pelvis 
piecemeal. 

In the case of the moderately contracted, flat, or rickety pelvis, the con· 
jugate diameter being narrowed and the promontory projecting, the head 
can hardly enter the brim in an oblique diameter; it must almost neces· 
sarily present with its long diameter in relation with the long or transverse 
diameter of' the peh•ic brim. The anterior side of the head will, in the early 
stage of labor, o\•erlap ml)re or less, according to the degree of contraction, 
the symphysis pubis. The broader expanse of the occiput, not ~o easily 
entering the pelvis as the narrower sinciput, is Jelaye<l a little on the edge 
of the brim; thus the forehead will be at first driven lowest in the pelvic 
cavity. The driving force increasing up to a certain point with the resistance, 
the head is grn.dually moulded by being flattened in its transverse or bi· 
parietal diameter, inducing great overlapping of the frontal and parietal 
bone~, so as to adapt itself to the flattened brim of the pelvis. The pr~ject· 
ing promontory changes the direction of the axis of the brim, depressing it 
so as to bring it nearer to the horizon-that is, it is made to form, with the 
horizontal ciatum·liue, an angle less than 30°. The lower end of this false 
axial line would fall, not upon the coccyx, but higher up, at some point in 
the hollow of the sacrum, whilst the upper encl would fall below the umbilicus. 
There is increased inclinati1m of the pelvis. The consequence of this is 
that the head must travel more directly backwards under the projecting 
promontory than when the peh·is is normal; it must, in fact, travel sharply 
round the promoutory, doubling it in order to get into the pelvic cavity. 
Th? po:-tcrior si<~e of. the head is comparatively fixed against the promontory, 
wlulst t~e antcr1or side of the head at first occupies nearly all the brim of 
the pelvis, the sagittal suture running across the brim and being much nearer 
the promontory than the symphysis pubis. In short, the asynclitism of 
normal relations is exaggerated in this form of abnormal labor. The head 
d.cscribes the first curv~. "the curve of the false promontory," an exnggera· 
ttou of Barnes's curve. Having got so far, lhe occiput usually descends and 
comes forward, and enters Canis's curve i this curve, too, is sharpened. The 
resultant pnrturic>nt curve of the rickety Hat pelds is strongly marked. 
The figure ( 183) shows the extent of the departure from the" true parturient 
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curve;" how both are governed by YC, the vertebml curve; and how the 
incliuntiou aud axes are changed. 

The head is delayed at the brim. Litzmann found that in normal pelves 
the head bad entered the pelvis before labor in 70 per cent., whilst in narrow 
pelves the head had entered in 18 per cent. only; also that with normal 
pelvis the head got into the pelvis in 2-± per cent. before the rupture of the 
membranes, and with nanow pelvis the head descended into the pelvis in 
.)6 per cent. after complete dilatation of the cervix. 

Thus labor begins with a combination of unusual conditions. 
One etfect of the delay of the.head upon the brim is that the lower segment 

or cervix of the uterus projects mto the pelvis. Under uterine contractions, 
the head not being fixed, a larger quantity of liquor amnii is driven down, 
and the lower part of the ovum, filled with water and driven into the cervical 
caua.l, gradually stretches the cervix. This distending action is aided by 
the longitut.1.inal shortening of the uterus. If t11e cervix be yielding, the 
bag of membra oes unfolds it from above downwards iu half-globular form; 
if the cervical canal offer more resistance, the fruit-sac, if its elasticity favor, 

FIG.185 
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is pressed down more or less iu the form of a cyliuder through the as uteri 
Hence results frequent premature bursting of the membrane:::. This is due 
to the greater direct pressure of the uterine contractions upon the lower 
point of the fruit-sac. This is unfavorable to mother and child; a large 
quantitv of liquor a.mnii escaping, the uterine and placental circulation is 
hindere·d, the head cannot expand the cervix quickly, and the orderly course 
of uterine action is prevented. There is unequal pressure upon the cervical 
ring, it bears unduly upon certain points; hence bruising, perhaps more 
serious injury. Similar injury threatens the vagina. Not seldom the 
obstructed circulation in the cervix and vagina from undue pressure lends 
to swelling of the soft parts, adding to the difficulty. 

If the contraction of the conjugate diameter be more pronounced-that 
is, to about 3.50 inches~the fir~t stage of l abor \~ill be more protr.acted still; 
the presenting part w1!l re?1alll for a l~nger tuue .. above the br~m; the os 
uteri

1 
wanting the dilatrng force of the liquor annm and head, will be more 
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slow in opening; perhaps t.he cord will come do~rn-and this is especially 
Hable to occur if the membranes rupture early, smce the head cannot block 
the brim. At lenotL violent pains may force the head into the strait. The 
conditions alren.c!Jdescribed will be observed in a more exaggerated <legn·e. 
It is in these cases and in the preceding class that some additional force, 
applied djl'onte by the forceps, is often valuable in economizing and supple-
menting the struggling vis d tergo.. . . . 

In the still more contracted con.1ugate, where it 1s reduced to 3 rnches or 
a little less

1 
the head can hardly enter at all; it rests upon the brim, touching 

at two or three points only, therefore perfectly movnble, except when fixed 
by the driving power; and there it will long remain unless its bulk be 
reduced. In these cases a marked indentation, even fracture of the frontal 
or parietal bone, caused by the ~ong and ~io!e~t pr~ssure against _the yro
jecting promontory, has been noticed. This lllJnry is not necessarily fatal. 
It is useful to bear this in mind, because in the event of' the forceps having 
been used this might be assigned as the cause. 'Ve have known actions for 
damages threitlene<l on thi.s ground, even although mother and child have 
done well. 

Bloocl-ett'Usion on the brain may be causecl, and occasionally the child 
suffers facial parnlysis in consequence of pressure. 

The mother is obviously exposed to all the perils of protracted and 
obstructed labor-that is, to exhaustion, lesions of the uterus, vagina, and 
bladder, hemorrhage, and puerperal disease. It is a generally recognized 
fact that in rachitic subjects succes:;ive labors become increasingly difficult. 
This fact i.:; important to remember. Thus, a woman may be delivered of a 
live chil<l without aid in her first labor, be delivered with difficulty by forceps 
or turning in a second or third labor, and be cleli\•ered by craniotomy in a 
sub.sequent labor. 8uch a history might be unjustly cited us a reproach to 
the obstetrist whose lot it is to encounter the advanced deformity or increased 
size of the child. 

'1 he T1·ansversely Gontraeled Pelvis. 

2. There are two forms: A. The two-sided synostotic, or double anky
lotic, or Robert's pelvis. It is marked by narrowness of the sacrum, espe
cially by the diminution of its wings, and ankylosis of both sacro-il iacjoints. 
The sacrum is scarcely wider at the upper part than at the lowe1·, and pre
sents a long quadrangle. The whole sacrum is sunk deeply between the 
innominate bones, which rise above it behind i they are also stretched out 
forwards. The ischia approach each other and the edge of the sacrum; the 
transverse diameters are extremely coutracted; the pelvis is generally some
what symmetrical. 

The most common cause consists in primary, congenital narrowness of the 
wings of the sacrum, either from inflammation attacking the already devel
oped ilia-sacral .joints leading to their ankylosis, or from defective develop
ment of these jornts leading to synostosis. The prognosis is bad. Of eight 
cases six cases were delivered by C:.-esarean section. 

B. r~llE ~{YPJIOT~C DrnTORTIO~ .~Spinal kyphosis induces n. peculiar 
deformity ot the pelns, called by Bre1sky' and llugenbcrger' the" kyphotic 
transver:iely contrncted pelvis;" by l\lichaelis, the ''transversely contracted 
pelvis" ("das quervereugte Becken"). Litzmann describes~ a case. The 
mo!=.t recent contribution to the subject is Dr. Barbour's beautifully illus-

1 :\led.J,tl1r. Wien, l8U5. 
3 DieFormende:i.Beckeu, U:Gl. 

~ ::O::t. l'etersburg, :\led. Zeitun~, HH~i:t. 
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trattd work on ":--:pin11l Deformity in re)ation to Ob::tetric~," 18 -:!: . The 
illustratiuu, Fig. ]~fi, is borrowed from Hugeuberger. 

This .furm of pel\'is resembles the pelds of the lower mnmmnlia, of the 
human 1Ufant, of the Bushmen, aud )lalayans of Java. It is interesting to 
compare Fig. 18!) with the ideal scheme of' the .Andaruane;e pekis (Fig. 

Fw. lSG. 

J~, 1'1!0111" P£1.\ I• •li"\U\1J J.1: .. 1.Tllt:'I"" <.'I" Tll£ 1· ''.ll<,.\TE \'.';f' 4. '"TR.\rllll" ••r llll~ TR,..,,, t'll•E 
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58). The dimensions of the brim are reversed, the autero·pusterior diameter 
being lengthened, and the trallS\'erse shortened. These altered relations are 
made clear by reference to Fig. 187. 

The change of shape of the pelv is seems to be due to the kyphosis of the 
spine. The lu111ba1· vertebrre retreatiog1 arching backwards, carry the related 

FIG. 1R7. 

0 
uppel· mcral vertebr~e .bncl~ with th~m, thus effacing the p~·omo~tory . . It 
cloes not appear that tl11s e~htceme.nt rn~reases the total capacity of the brm1; 
the Ieugthening of the cO~JU~ate 1s garned a~ the expense of the tran~verse 
diameter. In a specimen m ~t. Bartholomew s )Iuseum w~ find the con Jugate 
clinmeter is 5.25 inches, and that of the transverse 4.50 mches, nearly. In 



768 DYSTOCIA. 

~ome Continental :,pecimens the transYerse narrowing i~ more marked than 
this. 'Vhere the disease begins before puberty, the de\·elopmeut of the pelvis 
is 1.\rrested generally, the result being that the pelvb is ~mall as well a-- di:-;
torted. 

Inoue form the tnms\·erse diameter is not shortened, but the conjugate i~ 
much lengthened, as in a specimen in St. Thomas's )luseum. Barbour found 
11 the conjugate of the ca\'ity increased, but to a less degree than at the brim. 
The ~acrum is narrowed transversely an<l elongated vertically; its vertical 
curvature is diminished throughout. At the outlet the conjugate b not 
usually altered. The transverse may be contracted, and that to an t!Xtreme 
degree. The pubic arch is narrowed. Thus the true pelvis is funnel· 
shaped." 

The upper half of' the sacrum is rotated backwanls and upwards; the 
lower hnlf forwards and inwards. The innominate bones rotate from below 
inwards to upwards and outwards on au axis drawn through the hip·joint:s 
perpendicularly to the drag of the ilio-fomoral ligaments, so that, under the 
resistnnce which these ban<ls undergo in opposition to the drug of the sacrum 
backwards, the upper half of the innominate bones is moved outwar<ls and 
forwards, the lower half inwards and backwards. Hence the increase of the 
transverse diameter of the great pelvis, and the diminution of this diameter in 
the cavity, and especially at the outlet of the :small pelvis. The tuberosities 
of the ischia and the spinous processes come nearer together, and the pubic 
arch is narrowed. The small pelvis becomes deeper. 

Ia i:iOme cases, as in one by Stadfeldt, cited by Spiegelberg, a lordosis of 
the lumbar vertebra~ attends the kyphosis, with the result of forming a roof 
to the pelvis, as in spondylolisthesi"s, constituting the" pelvis obtecta." 

The diagnoisis is indicated by the stooping forwards of the body, the thighs 
projecting forwards, and by the recognition of the kyphosis. It is distill· 
guished from other deformities, especially from the osteomnlu.cic, by the great 
distance between the iliac spines, the fbtness of the ahc of the innominate 
bones, and the difficulty in reaching the promontory. 

The characters of the kyphotic pelvis are for the most part the inver.se of 
the typical rickety pelvis. l\lost of the diameter::; which rickets diminishes 
are increased in kyphosis. In rickets the sacrum is driven down under the 
weight of the trunk; it is not so high; it bus turned round, so that its base 
is carried down and forwards in nutation, whilst its point turns upwards and 
hac~wards. In the kyphotic pelvis the sacrum is erected, its base being 
carne<l backwar<ls and upwards. The sacra-vertebral articulation is much 
above the linea innomiuata. At the level of this line is found the upper 
part of the second sacral vertebra. This articulation presents a certain 
relief~ the two bones forming it making a jutting angle forwards in~tea<l of 
receding as in the normal pelvis. 

Labor is obstl'ucted at the beginning. The normal relation between head 
and peh·is is reve!'sed. The Cresnrean section ha:i been found neces:sary, 
although, ~leli~ery C?tild, we imag!a~, al.most always be effected by embry· 
otorny. lhe rnductrnn of labor is rn<l1cated. Ilugenberger and Pha~no· 
menhoff remark on the greater frequency of occipito·posterior positions. 
This \\:as the position in Barbour's case. 'Ve have long noted the frequency 
of occ1pito·posterior positions in connection with the funnel -shaped pelvis 
and fl:.~ltened proruoatory, conditions which are now shown to indicate 
!.;:.yphos1s_. . CJ~ampneys 1 analyzes thirty·two cases. Ile says right occipito· 
iliac pos1t1on 1s much commoner than the left. 

1 Ob.~t. '!'rans, 1883. 
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The Oiileomalacic Defonnity. 

:}. O·:ri;mr.u.ACL\. ---:::- l\IoLLTTfES OssrmI.-This disease, almost always 

:~~~~l~i:l!~r){~~t~:.i!y~ ~~t~~:e~o:;~!~,~Zt~~~:!ogs~~~m~raec~:.w, however, In 
It produces a very remarkable deformity. This bears chiefly upon the 

spi?e and ycl~is, the long.bones being comparatively unaffected. The bones, 
losmg their mmeral constituents, become soft and yield under pre~sure. The 
pelvis a.od lumbar vertebrre, forming a compressible centre between the 

Fin lSR 
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upper part of the body and the legs, give way; all the bones sink inwurds, 
• collapsing concentrically. The spine falls downwards and forwards, squat· 

ting, the subject losing notably in stature. In many instances the lower 
lumbar vc1·tebrre dip in.to the pelvic cavity. Specimens in 8t. Bartholomew's 

Frn.18!'1. 

1'110111:.r. {'(J)ll'.\11.\llYC 0L1LIS(S OF BRl:U or :'T.\~1)!1.1\U .~"ill 0STE1 1!\l.U'I(; PELI!:• 

l\[useum nnd Ht. George's illustrate this in a striking manner. The heads 
of tbe femorn drive in the acetabula and sides of tbe pelvie. Io some cases 
the ilia are duublccl up, folding in like wet pasteboard. The pubic bones 

49 
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are flatleued together by their posterior surfaces so as to form a benk or 
rostrum, so distiact that tbe finger and thumb can seize it through the living 
structures. The effect upon the brim is to produce the extreme cordate or 
trefoil shape, somewhat resembling the letter Y (see Fig. 189). The cavity 
and outlet share the general concentric compression, difi€:ring thus from the 
rickety distortion. There is really no pubic arch; the tubera. ischii are 
closely approximated; the outlet is almost obliterated. The obstetric result 
is that ia marked cases it is scarcely possible to introduce two fingers. There 
is little or no room for manipulation or for working instruments, so that we 
are commonly compelled to get at the fCetus from above by the Cresarean 
section. 

The concentric compression is not always symmetrical. In the ~trasburg 
Lying·in Hospital are specimens in which one side is much more driven in 
than the other. In the Radford 1\Iuseum, l\Ianchester, is a.specimen in which 
the promonto1·y or last lumbar vertebroo actually touch the innominate bone. 
To study osteomalacia on a large scale, one must visit the German museum~. 
'fhe diseai:;e is nearly extinct in England. 

The disease occurs in men as well as in women, but rarely. In a large 
proportion of cases the disease has been <itarted during pregnancy or puer· 
pery, affording another striking example of the value of studying general 
pathology by the light of the physiology and pathology of gestation. 

Once begun, it is pretty sure to be aggravated in succeeding gestations. 
It seerns probable that lactation acts by the waste of calcareous matter 
through the milk. But it occurs independently of gestation, as in a striking 
case forming the basis of a memoir by Bobert Barnes. 1 It seems to be almost 
endemic in the rice· fields around :Milan, and in other places where the poorer 
class exist under every form of physical distress. But we have seen it developed 
in women in easy circumstances. It tells more especially upon the vertebrre 
and pelvis, the long bones escaping in great measure. Letheby examined 
the urine in Hobert Barnes's case, and found 37 per 1000 of solid matter, 
consisting of urea, extractive, and salts. There was a large excess of earthy 
phosphates. \Ve found during the active stage of the disease a large excess 
of urea, of' alkaline and earthy phosphates, and extractive, almost consta11tly 
a little sugar, and sometimes a little albumen. 

The obstetric relations are especially iuteresti11g. One important feature 
that distinguishes the osteomalacic pelvis from all other forms is its dilat· 
ability. Just as it undergoes concentric infolding by virtue of its softness, 
so it may be opened out again eccentrically under pressure from within. 
This property is occasionally turned to account in labor. Kilian' discusses 
this point, and relates a strikingly instructive illustration. Ed. Von Siebold 
wrote him this history: "Tr- has long been buraing with desire to per· 
form the Ca.:sarean section. At length he thought he had a suitable case
a woman. afHictecl with osteon;ialacia. Ile invited his colleagues,. amongst 
them Oe~ander, to the operation. The woman lay on the operatmg table, 
when Oaiancler begged permission to make an examination. Ile made it, 
and gradual!~ passed in his whole haud, forcing the soft pelvic hones apart, 
turned the cluld, and brought it through living. Ile told Von Siebold next 
clay, with. tears of joy in his eyes, 11 Yesterday I saved a woman from Cresa· 
re.an sectwu, an}! also f'r~m death."" Kilin~, Von Ritgen, ~Iall, Spengel, 
L1tzmann, and Tyler Rn11th relate cases prov10g the same pmnt. The late 
Professor Lazzati, of Milan, informed us that bis experience was to the same 
effect. It may, then, be taken as a fact that the pelvis is sometimes clilatable 

2 Da..,,halisterelischeBe<:ken,1$57. 
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euougb to permit of delivery per vias naturaleJJ, and that this method demands 

tr i j~ ~=~~~~e~e:~r~~0~o:~e~~:i~adn t~:~~s~e~~=~~f~-~~~b~ arrested . Kilian 
says, '~That osteorualacia heals is beyond dispute, but whether it is ever 
cured 1s alto~ether doubtful." Breslau and Litzmanu give cases which 
recovered mainly uoder the use of cod-liver oil. Two cases under Robert 
Barnes recO\•ered under the same remedy. 

~UV\\~ f"n'll'All.\11\T Y11:11s I' ;.n,1ns o•· TUI; '\Oll'!.\I. J>i:Llls ITIH: l"l:O:o<" 11'1~1, 1111:11 ll:f\'l.!l.A!l(l 

l'i:Llli'I (1111: 11:\L USJ;), .\SU ltlf'h.l:T\' P£J.\IS <.nu: llfJlT£n I.ISL). 

TIIE FUNNl~L·t111Al'ED PELVIS.-The peculiarity of this distortion con
si,.ts in the brim heiug of fair proportions, whilst the tuberosities of the 
ischia and the sacrum converge, narrowing the outlet. We have met 
examples of it amongst the weavers of Bethnal Green and others who from 
childhood spent a great part of their lives in a sittiug posture. Imperfect 
nutrit ion, no doubt, disposes to it. It is frequently referred to by the Dublin 
School. A marked case came under our care, the subject being a lady who 
exhibited no other mark of' having suffered in health. Her first two chil
dren had been sacrificed by cruniotomy; in the third pregnaucy labor was 
induced at seven months; the forceps brought the head without difficulty to 
the outlet, when the disproportion became too mauifest to permit a hope of 
it.s pas:-1ing in this way. 'Vti turned, and delivered a child which survived. 

This history is a fair clinical illustration of the process of labor in the 
funnel-shaped pelvis. The head may engage in the pelvis and descend to 
the floor, where it gets arre!:lted; rotation is impeded. After allowing fair 
time for moulding, aided by compression of the forceps, it is found that the 
head cannot pnE~. It must be lessened in hulk by craniotomy, if we find 
that it cannot be brought through after turning. The funnel-shaped pelvis 
is one of the fontures of kyphosis. The saero-coceyge<Ll Joint may be ankylosed. 
This produces an effect similar to the fonuel-shaped pelvis. In such a case 
we may have to choose between lessening tbc head and forcible fracture of 
the ankylosis, to allow the coccyx to revolve backwards. 

Spo11dytuli~thetic Disl0Ytio11s. 

4. Spoodylolislhesis is the sliding down of the lumbar vertebrre upon the 
upper sacral vertebra. This gliding down throws two or more lumbar ver
tebrre iuto the cavity of the pelvis, producing a new and false promontory 
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in front of and lower than the true one. _It not. only contracts the conjugate 
diameter, but, by partly filling the pelvic cavity, prevents the uterus and 

c~1~11trfi~:~1~=~i:~~n from Kilian, who first desc~ibed the d_istorlion.~· ?-'he 
elvis is in the Prague l\Iuseum. In another specunen described .by 1~1han, rhe false conjugate starts from the second lumb~r vert~b.ra, the ~lnrd, fourth, 

and fifth having all sunk into the pelvis. Smee K1han (18.l3) attract~d 
attention to this distortion, sev~ral important mem~1rs have tllustrale<l it. 
The mo.;t recent and interestmg are those of :Neugebauer (188~) and 

SwF~=~~1 ~~~~!£auer concludes from a critical ~xa~n~nation ?fall the k1~?wn 
cases-namely, 17 museum specimens and 26 m hvrng subjects-that the 

J'JG.1\ll. 
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sliding of the vertebrre is a deformation always produced in extrauterine 
life, without the intervention of any primitive dyscrasia or disease of the 
bones, inflammatory or specific (that is, it is not rachitic, osteomalacic, caries, 
or osteitis). It is produced by the physiological weight of the trunk acting 
under the influence of certain surgical predispositions, especially when this 
weight is augmented by overloading the body, by repeated pregnancies, etc. ; 
and this deformity is not limited to the sacro-lumbar articulation nor neces· 
sarily confined to age or sex.u 

In most of the cases observed there is simply a sliding down of the anterior 
half of the fifth lumbar vertebra-that is, of the half of the vertebra upon 
which the fourth lumbar vertebra bears with its direct weight; the posterior 
half of the vertebra keeps its place. Thus the vertebra is lengthened by 
~~~;tug upon the anterior half. This lengthening is well marked in some 

Dr. Neugebauer demonstrated his views to the Obstetrical Society in 188~. 
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A committee, consisting of Neugebauer1 'Vill iam Adams, Noble Rmith, A. 
Doran, and Hobert Barnes, examined the specimens, and confirmed the 
accurucy of his conclusions. Neugebauer further discovered a characteristic 
specimen iu the mu!'eum of University College. This specimen Dr. Graily 
Hewitt brought before the Rociety. 

A case deiscribed by Robert Barnes' seemed to be caused by fracture. 
Neugebauer admits fracture as a pos::ible cause. Spondylolisthesis obstructs 
labor by encroaching on the pelvic cavity. According to the degree, it may 
compel resort to craniotomy or the Cresarean section. In our own case we 
brought on lahor prematurely. 

5. DISTOHTION FRQ;\[ DISEASE OF '.CHE PELYW AR1'ICL"I~ATIONS. 
(a) The pelvia obliqut-ovala, or the" schrlig-verengtes Beck en /1 of Naegele. 

The illustration (Pig. 192) is taken froru Nacgele's classical work. It is a 
fo.i r type; but there are various modifications of th is d istortion . 

Fw 1n~. 

An essential condition of this pelvis is the loss of size or development of 
one ::;icle of the sacrum. In nearly all the cases the hip·bone of the defective 
side is pushed higher and backwards; in many cases the ilio-sacral joint of 
the affected side is ankylosed i there is one-sided syuostosis. On the sound 
side the innominate bone is more strongly inclined, pushed out.wards froril. 
th(' symphysis. The distortion is mo:::ot ma.rkecl at the brim. 

The <lingnosis is not difficult. The subjects are mostly deformed on one 
side. )[easurements of the two sides of the pelvis will give different dimen
sions. 

The effect upon labor is according to the degree of the distortion. If 
marked, the hend cannot follow its normal movements. Craniotomy may be 
necessary. 

('1) Another form of the obliquely distorted pelvis is th~tarisiog i~ y_ot_mg 

i~: b~fi~~: ~~~~!11fi1~ 1l~1~~ :(:J°~-ti:r 1!~:de~~~o~~l(;e~h~~ ~~1~)~~l~~8r ~~d~~c t~:iJ~~J~~~ 
• Ob .. t. Trnn"., l~fi;). 
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is obliquely contracted; a perpendicular drawn from the promontory, which 
should represent the conjugate diameter, falls on one side of the symphysis. 
This distortion will disturb the relation between head nnd pelvis, and accord
in~ to its degree necessitate forceps, turning, crauiotomy. 

The acantlwpelys, or Stachelbecken of Kilian. This may be caJled the 
"thorny pelvis." Syphilitic, strumous, or rheumatic diseases may affect the 
bones of the pelvis, as they do the bones of the cranium and other parts. 
Sharp ridges or needle-like projections shoot up from the bones. The bones 
are also at times enlarged, spongy, thick,even distorted . The most frequent 
seat of these projectious or outgrowths is the sacrum; but they may be found 
in any part. If ridges or spikes occur on the edge of the pelvic brim or on 
the symphysis, the uterus, forced down upon them, may be cut or stabbed in 
labor. 'Ve have seen a ridge formed on the linea ileo-pectinea so prominent 
and sharp as to give a knife-like edge. Probably in lhe syphilitic cases 
evidence of disease may be found in other parts of the skeleton as well, thus 
helping to a diagnosis. 

'Vith the history of the various forms of pelvic deformity before us, we 
may usefully note Duncan's theory of the de\•elopment of pelvic deviation. 
He says the sacrum does not act like the keystone of an arch; it forms a 
strong transverse beam, suspended by means of the sacro-iliac ligaments, 
between the two curved cotylo-sacral beams; the weight of the body acts as 
a force tending to draw the sacral ends of the cotylo-sacral beams down· 
wards aud inwards, which movement is counteracted by the upward and 
inward pressure of the heads of the femora (on the cotyloid ends of these 
beams) , as well as by the tie· beam of the pubic bones. 

This theory was adduced to explain the changes which the normal pelvis 
undergoes in passing from the infantile to the adult type, and also such 
abnormal types as the rickety and malacostt"on. More recent researches 
have, however, shown that the pecu]iarities in form, which were attributed 
by Duncan and others to the weight of tLe body transmitted in the manner 
described above, may be present in the pelvis before birth. Fehling, who 
hns studied specially the development of the normal pelvis, has demonstrated 
that the vertical curving of the sacrum, the transverse widening of the brim, 
the incurvation of the cotylo-sacral beams, are found already in the fcetal 
pelvis. The researches of Kehrer into the mode of origin of the rickety type 
of. pelvis have shown that this abnormal form is sometimes developmental. 
With regard to the malacosteon alone, all investigators are agreed that the 
peculiarities of form are due to the action of the weight of the trunk on the 
cotylo-sacral beams. The history of spondy lolisthesis, io which the last 
lumbar vertebr:-e may be taken as the analogue of the sacrum in rickets, 
seems to tell against Duncan's theory. 

7umors growing from the pelvic wall,s may so encroach upon the pelvic space 
as to render the passage of the child difficult or impossible. These tumors 
may be bony exostoses: fibrous, sarcomatous, or cancerous. Th<>y most fre· 
quently spring from. th~ sacr~m .. In the classical cases of Naegele and 
Sh~kleton, one of which 1s copied mto nearly every text-book, the peh1is was 
quite blocked. The labors of the woman in Shekleton's case had become 
increasingly difficult as the tumor grew. This history enforces the indica
tion to induce labor early enough to permit safe passage of the fcetus, ancl if 
the Cmsarean section is performerl, to remove the uterns on Porro's method. 
'Ve assisLe<l Dr. Greenhalgh at St. Bartholomew's at a similar case. We 
could just feel n foot, but both failed to deliver. Mr. Skey performed Coosa
rean section . The worn.an di~d. The pelvis was found filled by a sarc1hma
tous tumor. In a case Ill which we were summoned to deliver by Cresarean 
section1 we succeeded in delivering after craniotomy. The woman recovered. 
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The lumor dicl not grow in a marked manner, and we saw her occasionally 
at the London Ilospilal for some years afterwards. 

Berry relates 1 au iostructi\•e case of obstruction from medullary cancer 
springing- from the bones of the sacrum. As it felt fluctuating it was punc
tured. A large quantity of florid blood flowed. After great exertions the 
child was delivered by craniotomy and turning, but the woman died in an 
hour. The uterus and \1agina were found lacerated .. 

The diagnosis is generally not difficult. The uterus and child are obstructed 
above the pelvis. Examination by vagina realizes the blocked condition of 
the pelvic cavity; the vagina is compressed and distorted . By rectum the 
mass i,.; more clearly defined i it is felt projecting the vaginal wall and closing 
the pm~sage. 

In cases of marked obstruction from immovable tumors in the pelvis, clinical 
experience points to the Coosarean section as an elective proceed ing. It is 
true that this operation, itself surrounded by great peril, may, even if suc· 
cessful, only give the woman a short reprieve. But this prospect is better 
for he r thau the imminent danger of speedy death atteuding attempts to 
deliver per vias naturnles. Then there i5 the probability of saving the child i 
noel this should turn the scale in favor of the Cre:sarean section. 

Dt"iTOHTION FHO)I FHACTURE.-"C nder violence sustained before or during 
gestation the bones of the pelvis may be fractured, and undergo repair with 
more or less Jeformity. The parts most liable to fracture are the a.Ire of the 
ossa inoominata. If limited to the upper or false pelvis, the course of gesta· 
tion and labor may not be seriously impeded. But if the framework of the 
true pelvis be broken, since it is almost impossible to secure accurate read· 
justment of the parts1 distortion is most likely to ensue. This distortion 
must a lmost necessarily tell upon the ca\·ity and brim of the pelvis, and 
thus cause an ob5truct.ion to labor. 

Tim HPI~IT PELVIS.-0 Das gespaltene Becken 11 of Litzmann. This is 
almost always associated with defective union of the abdominal walls and 
bladder. In Walter's case the symphysis was open, alt.hough the abdom inal 
walls were united. The pelvis is fiattened . A property of obstetric interest 
is that it is distensible. 

Dystocia from the Fretus. 

A. Obstacles Occurring with the Healthy Fretus. 

(a) .Anomrt.lies of Presentation and Position.-It will be enough in this 
phtce simply to indicate them. The clinical history will .be told when 
cle:scribiog the operations. The breech or trunk may pre.sent m such a way 
thut labor will Le obstructed. 

b) The head mav present with error of inclination, and there may orcur 
faults in the movem~euts of descent and rotation. 

(c) There may be association of one or .more limbs with the presenting 
pnrt-thn.t iis, n hand may come do~rn with the hea;J ; or t~1ere may be 
nuchnl displacement of au ~rm-that LS, nu ar.•;n ma~· lutcl.1 bel11nd the neck_, 

(d) There may be C\:Cessl\·? developmen~ Ot the fn'tU~ .m ~lend, i::hm~der::i. 
or hoily. Scveml ca~es of children born ali\'e at term we1gh1n~ over 11 lbs., 
and even 20 lb~ .. nre recorded .. <.See. Neale's" Digest," aotl 11 

Lancet,:' ~8~4, 
for one by J)r. Jludgsun.) O~:>dicnuou too much advnnced may cl11mn1sh 
pln8ticity. 
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The errors of position of the child may depend upon, or be ai::sociated 
with, error~ of the other factors of labor, especially faulty pelvii::. 

( e) The umbilical cord may impede labor by being too short, or by get
ting twisted round the child's neck or body. In either case the de;i::cent of 
the child may be impeded, it being tethered to the uterus. . 

It is usual to class prolapsus of the cord under the bend of dystncia. 
Stri<'tly speaking, prolapsus of the cord cannot oppose n seriou!:) obstacle to 
labor, in so far as this means the passage of the child. But it endangers 
the child's life. 

B. Obstacles from Pathological Conditions of the Fmtus. 

The principal of these are hydrocephalus, hydrothorax, anasarca, ascites1 

distention of the bladder, emphysema, tumors on the surface of the body, 
cleviations of the spinal rord, spina bifida, cystic or other enlargement of the 
liver or kidneys, nnkylosis of the limbs, morbid attachment of the fretus to 
the placenta or uterm::'. 

Jionsters not uncommonly cause dystocia. 
Tumors on some part of the fi:etus may preseut a serious and puzzling 

obstruction . Cystic tumors, the sac of a hydrorachis, ectopy of the intes
tines, parasitic tumors., as of a fretus grafted upon some part. The cystic 
hygroma is most common on the sacral region. A remarkable example of 
sacral tumor is figured from a specimen in St. Thomas's Museum, in the 
uobstetric Operations." 

C. Death or Impending Death of the Fretus.-In connection with this there 
may be emphysematous distention from putrefaction, or the r igor mortis may 
prevent the adaptations of the fretus. 

D. Head of jcetus detached, and remaining in utero. 
E. ;.Vultiplicity of Fretuses-(a) Fretuses being in separate sacs, there may 

be wasted expellinµ- force. (b) The fCEtuses may be in one sac and get in 
each other's way. There may arise entanglement of the limbs or other parts 
of the fretuses. 

F. Ectopic gestation bas been studied under" Tumors.'' 
G. Dystocia from Faulty Condition of t!te Placenta.-The compl ications 

ar ising from placenta prrevia and other conditions bave been descr ibed under 
"Hemorrhage." 

Clinical Classification of Cases of Dystocia. 

The following distribution of the cases of dystocia according to their 
practical therapeutical indications will be found useful: 

1. Disproportion or delay that can be overcome without injury to the 
mother and with probable safety to the child. 

pystocia arising in this way is met, (a) by iucreasing the vis d tergo, or 
dr1vmg force, hy pressure on the uterus, or manual pushing·out of the child; 
(b) by putting on t•is dfronte, or traction-force. Then the lever or forceps 
is indicated if the head present, and turning or traction by hnud if the arm 
or breech present. 

2. Disproportion that can be O\·ercome without injury to the mother but 
with sacrifice of the ch ild. The treatment indicated is to reduce the bulk 
of the child _by perforator, crotchet, cepbalotribe, crnnioclast, forceps-saw, 
ecraseur1 bas1otr1be. 

3. Disproportion beyond either of the preceding cases, but to be overcome 
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"ith poS>ible or probnbl• safety to mother and child. This demands the 
('ti.::-arean !!ection in its various modificatious. 

Tbi:; classification is essentially c:linicaJ. The Jiagnostic differentiation of 
the (•la!<:ses of cases does not necessarily demand a precise recognition of the 
exact causes of the disproportion and difficulty. The preceding analyi:·i~ of 
these cause~, according to the factor affected-that is, the soft parts, I he 
peh·is, or the fretus-is es~cntially scientific and abstract. This scientific 
analysis, again, differs from the clinical analysis in this: in the latter, two 
or more of the causes described in the scientific analysis may, and frequently 
do, act in combination. One alone might not produce dystocia. in a serious 
degree; but two or more of them, each by itself iusufficient, may, hy accu
mulating or exaggerating action, produce serious dystocin. 

This clinical survey of dystocia must be read in connection with the 
symptomatology or history of dystocia, given at the iutroduction of the 
subject. 

When labor is obstructed, one of two conditions of the f(('tus occurs. It 
is either impactecl or arrestecl. 'Vhat meauing is attached to these terms? 
The frclus may be statiouary from simple arrest or from impaction. Arrest 
is due to want of expelling power, or to some hitch from failure of accom
modation of the flntus to the particular part of the passages in \\·hich it is 
placed. The fOOtus may be arrested in cases where both pelvis and fcetus 
are of normal proportions. It may also be arrested in ca~es of disproportion, 
clue to excessive size of the head or \'ery narrow pel\lis, or from malposition, 
so thnt the pre~enting part of the child cannot enter the pelvis, but rests 
upon it, movable. 

lmpaclion, on the other hand, arises when the head or other presenting 
part is jammed in the pelvis, wedged in so that it cannot advance nor be 
easily pushed back. There is, as the French call it, "enclm:ement." This 
condition arises when the pelvis is contracted, but is open enough to admit 
the fretus a little way; it occurs in arm-presentations; e,·en when the peh-is 
and fretus are normal, the child is wedged. 

The sig11s of thefretus being in danger are convulsive 111ovements or twitch
ings of its limbs. These are indications of impeuding asphyxia. The heart 
flagging, as ascertained by auscultation and feeling the cord: then pulse 
ceasing i voiding meconium. These signs indicate urgency to deliver in the 
child's interest i and this is rarely manifested without there being at the 
same time expediency, at least, to <leliver iu the interest of the mother. 
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FoRCEPS. 

(iENJrnAL PRINCll'l.F.S HUI. I NG OBSTJo:TRIC OP•:RATIOXS. 1'11E f
0
0RCEPSj ITS POWERS; 

UUJ.};S oov•:nN IXO ITS mn:; APPLICATION IN OCCll'ITO-AXTF.IUOR l'OSITION OF 

rn;Ao, JN OCCil'ITO-POSTF:IUOR, FAC.J.;l AND 1mow; OVElUIANIJIXli BKLLY; .U"n:R

DANCllrnS A'l'TENDIN(l USY. OF ~·01tCEPS. 

The Operations. 

Geneml Discussion of Obstetric OpemliollS. 

Tim in:-:truments-including the master-instrument, the hanJ-have been 
described in the chapter on the "Armamentarium Ob8tetricium." " re ha\·e 
now to ~tu<ly the application of those instruments, the indications for their 
use, and the modes of using them. 

Certain general principles govern obstetric surgery. The first, and most 
important of all, is to accept as our guide in ev~ry operation, as nearly as 
pos,.ible, the processes adopted by :Nature in ordinary labor, an<l this rule 
applies with peculiar force to delivery by turning and by the forceps. In 
these open1tions the duty of the surgeon is to help Nature, not to supplant 
her. She is rarely utterly at fault. 

Another principle of action is to ponder well whether we can save botb 
mother and child. Turning and the forceps are gennal ly designed to 
accompli1:1h this twofold good result. This is the highest and most gratifying 
achievement of conservative obstetr ics. 

The next principle is, when we are comp:-1led to abandon the hope of 
saving mother and child, to do our utmost to save the mother. It is told of 
tbe great Napoleon, that when the question was put to him, in the case of 
his wife in labor, he, anxious as he wu.s for an heir-a dynasty at stake
answered, 11 Save the mother; it is her right.JI To save the mother, even at 
the sacri6ce of her child, is the plain duty of the surgeon . 

Next comes the que.:;tion, when the case of the mother is hopele~s, how to 
save the child. 

Lastly comes the question, having, either through experience of past 
labors or from recognition of danger <luring gestation, arrived at the con
clusion that the safety of mother or child, or of both, is imperilled by letting 
gestation go on to term, whether we cannot by art.avert threatening evil, by 
bringing the gestation to a premature conclusion. This operation brings us 
back to the highest aim of conservative ob15tetrics. 

A lesson drawn from the above propositions is, that we trace in their suc
cessive applications the guide to a scale of operations. There is a progreo
sivc advance from the saving or conservative operations to the sacrificial 
operations. The operations stand in a series rising in severity. From the 
forceps and turning we pass to embryotorny and the C::esarean section; and 
then, retracing our steps, we resort to the induction of labor. 

A general idea of the indications which guide iu the selection of opera-
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tions, in Sc> far as dystocia depends upon pelvic distortion, may be derived 
from the following 

SrnE,H: o•· H•:LATIO:s:-; or P1.:LYIC Co:sTRA<"TJO!':-; TO )fooE:-; o~· DELIVERY AT TERM i 
('1111.n':-; llEAD .\..!;:ft"'.\IED TO HE :SOR'IAL. 

I uuj11~~::,\.:li~~lld• r 
I to 4.:?!i in. may end in natural labor. 
4 to 3.i·i in. ,·, " forceps or turninp; 
3 f.~, to :l.;jQ in. '~ " turning . 
!l .. j(} to2 :?.) in." " cruniotomy . . 

'.!.2.) tu 1.(;j ill. 11 cc {ere:~~~~~~ ~COCl~~;l~uJ,} 

Op•·rntin11~11t ,.,-en 
llH,mth~. 

~atural hthor. 
Forceps. 
'l'urnin~. 

Craniotomy. 

Ca:~flrCttn H'Clion 
eliminated 

Taking t~1e snme measurements in labor ell seven months, by sliding clown 
the scale of operations, as in the third column, we find thnt natural labor 
takes the place of forceps, forceps of turning, turning of craniotomy, craui· 
otomy of C::csarean section; and thus the Cre.:Sarean section is eliminated. 

I~ this table there is seen some overlapping in the application of the 
Yar1ous operations. It is obviously impossible to construct rigid, absolute 
:ules. Other factors besides that of mere pelvic narrowing commonly enter 
rnto the case. 

Th choice of the operation in any particular case is too often determined 
by the accideutal and relati,·e perfection of or familiarity with particular 
instrumeuts. And so, it may be added as a corollary, will be the result to 
mother and child. Thus, a. man who has only reached that stage of obstetr ic 
development which is content with a short or single-curved forceps, will be 
armed with more or Jess efficient perforator and crotchet. Ile persuades 
himself that the cnse is not a fit one for the forceps, and so resorts to the 
easy but sacrificial <lperation of craniotomy. Or if he have been accustomed 
to use a comparatively short double-curve<l forceps lik e Simpson's," hich 
will mostly fail t1) seize the head at the pelvic brim, he may resort to turning, 
an operation vastly more dangerous to the child; or to cran iotomy, which 
destroys it. 

At the present day we may boast of having good and efficient instruments 
of all kiuds, ench capable of doing excellent work in its own peculiar sphere, 
and, moreover, endowed with a certain capacity for supplanting its rival 
instruru1mts. For example, the Jong double-curved or the triple-curved 
forceps is adapted to supplant craniotomy in a certain range of cases of minor 
disproportion. Hence it follows that it is of more importance to ha,-e a good 
forceps which can sat·e life, than it is to have a good perforntor which de
stroys life. At the same time it is eminently desirable to posseEs the most 
perffct means of bringing the footus through a \"ery narrow pel\'is, in or?er 
to minimize the neces::>ity of resorting to the Cresan-:111 section. Our mm. 
then, !'ihould be to perfect all our instruments, to make each one as good of 
its kind as possible. 

And first, and above all, it is necessary to cultivate to the utmost the 
master instrument, the hand. l\Iany of the moRt difficult and beneficial 
operations are performed by the hand aloue. Ob:->tetric surg-ery has this 
peculinrity: its operations are carried on the dark, our only guide being the 
information conveyed by the ~ense of touch. The mincl's eye travels to the 
finger's euds. The hand i~ 11 diagnostic as well ns a surgical instrument. 
The hand thus possessc~ au inestimable slq~eriority over all other instru.ment~. 
Its eyery movement is regu.lated by consciousness. ?ven 1~ore than mstru
meuts vary does the obstetric hand. Care and experience will to some extent 
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improve the mnst clumsy. But just as a had forceps cannot be made to do 
the work that a good one will easily accomplish, so the origina11y awkwar1l 
hand will ne\·er attain to the skill of the ma::iter. 

TnE Pow ER." OF TUE FORCEPS.-The fir~t poiut in the study of an in~tl'll· 
rucnt is to determine what it can do. \Ve find that the powers inherent in 
the forcep~ are three. Thus, applied to the child's head 1 it is endowed: (1) 
with the power of compression-that is, of moulding the head; (2) with the 
power of traction; (8) with a leverage power. 

1. Comptes.~ion. The child's head, as we have seen, is moulded utH.ler the 
m.rmal pressure which it undergoes in its transit through the pelvis. This 
pla~tic property is an essential condition of accommodation. Either because 
the natural force is unable to propel the head in such a manner as to bring 
it within lhe range of the moulding factors, or from other causes, the forceps, 
by drawing the head down within this range, acts on the most strictly physio
logical principle. 

The compression is effected in two ways: (1) By the direct compression of 
the head between the blades by pressure upon the handles; and(~) hy the 
pre$sure exerted upon the bows of the blades by the resistance encountered 
in the passnges as the head descends. This pressure serves to fix the blades 
upon the head, and thus the head is further compressed and moulded by the 
medium of the forceps. Thus the forceps ai<l Nature. 

Different forceps vary greatly in the degree in which this property of com
pres~ion is possessed. The old short single-curved forceps, with short handles, 
possess very little compressive force. "rhat they do possess is due almost 
entirely to the pressure exerted upon the bows of the blades by the resistance 
of the passages. 

Rome e\·en of the better models of long double-curved forceps owe their 
compresssive power upon and grasp of the head to the same external pres
sure upon the bows. No matter how firmly the handles are gripped by the 
operator, it will be found with most English forceps that as soon as the 
equator of the head clears the pel vie outlet, the blades, losing the external 
support, are apt to slip off. The shanks are commonly made so slender that, 
when the handles are tightly gripped, the blades adjusted upon the head find 
this globe too resisting to y ield beyond a very small extent, and so the blades 
open a little-that is, the instrument "springs." 

This fault-or advantage, according to the view taken-is not found in 
the French forceps, the branches of which are made stouter, and therefore 
spring but little, if at all. These forceps, therefore, grasp and mould the 
head in great measure through the Ievernge applied to the handles. 

An interesting question, but one difficult to answer with precision, is: 
What is the measure of the compressibility of the head, compatible with safe 
delivery 1 i\umerous experiments have been made upon dead children to 
determine this point. Baudelocque found that he could lessen the trans\•er~e 
diameter by a quarter to a third of au inch. Siebold gained half an inch. 
Osiander and Velf?eau ~]aim as much. Joulin nnd Chassagny proved that 
a degree of mnuldmg still greater may he attained. But these experiments 
upon dead children are of doubtful application to the solution of the problem. 
:rhe important clinical fact is that in many cnses the child survives, although 
it~ head ha~ ~1?clergone v.ery g~eat ~on~pression nnd moulding. The degree 
of co11~press1b1l.1t_y co~pattble w1th life 1s probablv a variable quantity. The 
followmg cond1t10ns rnfluence the result: tho degree of development of the 
!1ead a~ to size and ossificatiou: and the mode in which the compressing force 
is appl1ec1. If the force be applied gradually and intermittently, a much greater 
degree of mouldin~ with less injury to the child may be obtained than what 
Baudelocque thought possible. The clinical experiment obiserved in the 
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nnturnl process of moulding indicates approximately the extent of compres
sion that may be obtained with safety, and the conditions under which artifi
cial romprei'~ion should be applied. 

'l'hus we have i:-eeo that the bi parietal diameter of 4 inches may be reduced 
by the natural forces to 3 . .30 inches. But this gain could not be made br 
rapid forcible compre~sion between the rigid blades of the forceps withm;t 
endangering the child's life. The forceps must therefore be used slowly aud 
ialt:>rmittently. 

Thit:> rule 8eems good both in logic and in physiology, but experience proves 
that there are C:l8C5 where the head-moulding can be nccompli.shed more 
•1uickly with_ safoty by ?ontinuous pressure. Delore,1 who has made many 
clyn:unometnc observat10ns, concludes that preHsure, exerte,I either by the 
forceps or the genital organs, may be harmless to the head if spread o\'er a 
lnrge surface. It is lim ited and angular pressure that is dangerous. Ile 
also established the rule t 11at the [!l'ealer the traction the g1·eater is lite pressw·e. 
The pressure is equal to about half' the traction. Thu~. if we exert a trac
tion-force of fifty poun<ls, the pressure upon the head is about twenty-fixe 
poun<i:s. These observations, again, illustrate the proposition already stated1 

that grasp and compression are greatly due to the pressure of the passages 
upon the bows of' the forceps. It is necessary to remember that experiments 
of this description 1 made before the axis-tract ion forcep:; was mml, are open 
to the fallacy that the traction almost uecessarilv involved some waste force 
by the yicious direction imparted to it. • 

2. The traction 7>0We1". This is the most obvious property. It cannot 
well be dissociated altogether from, 3. The lei•erage power. It is more 
instructive to study these two forces together. The forceps is a double lever; 
each branch is a Je,·er an<l might be used as such separately; united, each 
branch acts as a fulcrum to the other. The lever application of the forceps 
is strongly denounce<l 1 but we think for want of right understanding of the 
que~tion and want of delicacy of touch . It is simply a mechanical impossi· 
bility to pull with absolute unvarying straightness upon a rope or rod; some 
degree of' osci llat ion is unavoidable; the best trained mu15cJes, acting against 
considerable resistance, will sway a little. This is leverage, and the degree 
of leverage in creases with t he length of the rod-that is, of the forceps. 

Leverage is a force indicated by Naturcj it is a most important factor in 
the natural progression of the head. As the head advances, first one side 
of the head is felt a little lower than the other; presently u slight oscillation 
of the head on its long axis is perceived during its screw-mo\'emeut, the ~ide 
that was at first highest coming clown a little. The adaptation of the head to 
the planes of the pekis is largely effected in this manner. Since it j3 our 
bu:-iness to help Nature by imitating her, it would be folly to reject this force. 

The question then remains, how best to use this force? The reply is, not 
hy violent oscillations, carrying the handles first strongly to one side, then 
over to the other; not by ma~ing a fulcrum ag~inst ~he sides of the pelvis 
at the risk of crushing the soft parts, perhaps of openmg the bladder; but 
by gentle, almost imperceptible, a~teruate movements, traction force being 
exerted at the same time, and makmg the blades of the forceps act as mutual 
fulcra

1 
or by making a fulcrum of th? forefinger. . 

·w e arc in the habit of demonstratrng the safe aud effecltve leverage of 
~he forceps by using each_ blade .alterrmte_ly unlocket..1, making the finger 
serve as a fu lcrum. In this way, Ill an ordll1nry case, the head may be seen 
nnd felt to descend as first one side of the bend, then the other, is canted 
downwards. Th is is done without any traction force whate\•er; it is, in fact, 

t Gi\zctte bebdomadaire1 181i."5. 
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the illustration of' the action of the simple le1;er, an instrument now com
paratively obsolete. If the siruple lever be now ncglect<'d in favor of the 
more efficient <louble lever, it is at least worthy of remembrance for the 
lesson it teaches that its power is tl'ansferred to the forceps. Indeed, one of 
the earliest attempts, stimulated by the desire to realize the concealed dis
covery of the Chamberlens-that of Palfyn-consisted in applying two 
opposed levers which did not cross, and therefore could not exercise any 
direct compressive action. .A.ssalini's forceps is the surviving representative 
of this principle. Its two opposed blades do not cross; its compressive 
power is due to external pressure upon the fenestr~e; and its prehensile and 
traction power is due to the curvature of the blades upon the head. 

The traction power obviously depends in the first place upon a good hold. 
This we have seen is effected partly by the outward pressure upon the 
fenestr::o and partly by the curvature of the foueslrre embracing the head. 
This curve is more marked in the French forceps than in most of the English 
instruments, and in this we think the French forceps is superior. 

Four rules should govern the use of' the forceps: 1. The direction of the 
traction must be the axis of the pelvis. This has been demonstrated in 
describing the axis-traction forceps of Aveling and of Tarnier. Traction so 
applied, aided by 2. Slight lateral or oscillating movement, reduces the force 
required to the minimum, and this means the minimum of \·iolence to the 
mother and the child, and, in some difficult cases, successful delivery beyond 
the power of ordinary instruments. 3. Give time for the head to mould and 
for adaptation to be effected . 4. Aid the vis dfronle by putting on 1.'is d 
lergo. This is done by a binder or the hauds of an a&i~tant pushing the 
head into the pelvis. In this way traction force to the extent of 5 lbs. to 
7 lbs. may be saved. The child's trunk is kept with its axis coincident with 
that of the pelvis i this implies a saving of compressive force, and lessens 
risk of' injury from stretching the child's neck. 

\Ve add a negative rule admitting of few exceptions: Avoid using the 
forceps to rotate the head; this rotation should be left to the natural law of 
adaptation. 

Knowing the power we hold in the forceps, we may now study how to use it. 

Postulates for the useful Application of the Forceps. 

1. The os uteri must be dilated, or dilatable enough to permit the blades 
to pass witho~1t stretching. To this rule there are some exceptions. 

2. The fruit-sac must have burst. It is not necessary to wait for the 
evacualion of lh1uor amnii. Sometimes the uterus is paralyzed by the head 
acting as a ball-valve; one hlade then introduced gives a channel for the 
escape of the damned-up waters. 

3. The pelvis should be of normal proportions, or only contracted in the 
minor 'legrees. 

-t. The head should be normal in size and firmness . 
. ). The _bladder and rectum should be empty. \Ve recommend to carry a 

catheter tied to the forceps, so that on taking up the instrument we are at 
once reminded first to use the catheter. Neglect of the state of the bladder 
has undoubtedly led to serious catastrophes. 

6. Ether-narcosis is especially useful in the high operations. 

Indications for the Use of the Forceps. 

dit~~~:a.;r~erf;~::~i:. as a general rule that if the forceps lock easily the con-
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Ascending from the simple to the more difficult cases, we mny divide the 
forceps cases in lhree classes: 

1. THE IIEAD rs 1:s THE PELVIC C.iVITY.-Tbis is the low operation. (a) 
There is simple arrest. (b) Arrest from persistent capping by the anterior 
uLerine valve (see Fig. 113). (c) Arrest wiLh slight impaction from <lispropor
lion or unyielding stale of the soft parts. ( d) Arrest on perineum in au 
oblique or transverse position, dri\·ing force \\1anting to rotate the occiput 
forwards. (e) Arrest from occipito-posterior position. (j) Arrest from vicious 
direction of the driving-force, from non-coincidence of the axis of the uterus 
with the axis of the pelvis, as with overhanging belly. 

In most of the above cases the short, or so·called straight, forceps might 
be available, but the long forceps is better. 

(g) Arrest in the pelvis, the trunk being delivered-head-last labo1·. 
2. TuE HEAO PARTLY ENGAGED IN TUE PEL\'W BmM.-This is the medium, 

operation. (ct) There is u.rre!:it from defective driving-force. (b) Arrest from 
imperfect dilatation of the cervi x. \c) Arrest froru sl ight excess of child's 
head-minor degree of impaction. (d) Arrest from slight projection of the 
promonlory, so that the head is kept in the transverse position. (e) Arrest 
from face-presentation: ( l) impaction, chin forwards, occiput compre~sed 
against nu cha in strong extension; or (2) chin remaining backwards, impac· 
tion from wedging of head with back of child. 

3. Tu£ IlEAD AHHE:;TED o~ THE PELnc Bnnr OR ONLY SLIGHTLY EX
tLA<iED.-Thehigh o]Jeration. (a) Arrest from want of driving-force, inherent 
debility, emotion, excessive distention of uterus from liquor amnii or twins. 
(b) Arrest from non-coincidence of uterine axis with pelvic axis, as in over
hanging belly or marked obl iquity of the uterus. (c) Arrc:st from minor 
degree of disproportion, hend larger or pelvis small. 

Io some of these cases the forceps are used tentatively. If the case proves 
intractable to the forceps, turning comes next. 

4. In general terms, the forceps may come into requisition for low, medium, 
or high operation, to save from lingering labor, and in cases in which delivery 
is indicated apart from disproportion or ma\ position. (1) In the interest of 
the mother: (a) Some cuses of hemorrhage; (b) convulsions; (c) to obviate 
exhaustion and uterine paralysis from protracted labor; (d) to obviate 
slo\1ghing of vagiua, vcsico-vaginal fistula, and rnpture of the perineum. 
(:t) 1u the interest of the child, the mother being in extremis. 

In some of the ca!'les specified, turning or crauiolomy comes into competi
tion with the forceps-first , as electivei secondly, as alternative operations. 
In the discussion H Ou the Uses of the Forceps and its Allernatives in Lin· 
~ering Labor/1 introduced by Robert Barnes in the Obstetrical Society, in 
1~79, the following propositiuns were su?mitted and .n~et with general approval: 
It may be premised that the alternatn·es are wa1t111g or expectancy, ergot 
and turning. 1. In lingering labor, ~Yhen the hea? is i!l the pelvic cavity, 
the forceplS is better than its alternatt,·es. 2. In lmgermg labor, when the 
head is engaged in tbe peh:ic brim, th~ pelvis, being _know_n to be well formed, 
the forcep8 is better than its alter~attves. »:. I1~ hugerrng labo_r, _when the 
head is resting on the brim, the liquor amnu discharged, and tt ~s know.a, 
either by exploring with the hand or ?Y other. means, that there is no d~s
proportion or only a slight degre~ of d1sproport1on, even allh~ugh the ce~v1x 
jo;; not fully dilated, the forcep~ will genera.l ly b_e better tb~n ~ts altern~t1ves. 
4. In proportion as the hea~I 1s arrest~~ high JU the pel.v1s, Ill the bnm, or 
above Lhe brim, the necessity, the utility , and sa~ety of the_ ~orcep:; beco_me 
more doubtful. 5. As a corollary from the preceding propos1t10n1 rncreasrng 
caution in determioinf! on the use of the forceps and greater :;kill in carry ing 
out the operation are called for. 
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Dr .. McCliutock regarded it as one of the most g~nerally true. maxims i~ 
midwifery that as long as the membranes ar~ entire and th~ liquor a~nn11 
present, no danger will accrue to ru?ther or chdd by the coutinu3:nce of _the 
labor proce.:"3, except from. conv~ls1o~s or hem?rrha~e. But. this rel1u1res 
s11rue 'l.ualifications. Certa111ly1 hug_errng labor rnvolvrng th~ risk of cxhaus· 
tion or rupture of the uterus may arise before the rupture of the membranes. 

::\fooE~ OF APPLYrNO THE FoRCEPdj TUE 0PER.\.Ttox.-The first thing 
to <let.ermine is the J>Osture of the patient. \Ve ha\·e to choose between the 
left lateral und the dorsal or lithotomy posture. In this country the almost 
uni \'er:::;al pntctice is to draw the patient to the right edge of the becl, placing 
her on the left side, the knee well drawn up. In Fra_nce the dor~al posture 
i:; preferred . The patient is brought to the edge of tbe be~, lymg on,, her 
back, with the kneed raised and flexed, and supported by assistants. Ench 
method has its advantages. Ntttional customs will probably be adhered to. 
In favor of' the Euglish custom it may ~e pleaded that it involves much less 

FIG. l!J:l. 

disturbance of the patient, that it requires no !'econd assistant, and that it is 
for these and other reasons more convenient in home practice. On the 
other hand, the dorsal posture is more favorable to maintaining coincidence 
of the uterine and pelvic axe.3, to support and compress the uterus by the 
hands of an assistant supplying vis d. lergo, and to give more power and 
nicety of' action to the operator during the last stage of extraction. The 
student should practise under both conditions on the phantom. 

OELECTro~ 01'' lNSTIWME~T. -We will not encumber the subject by 
describing the mr)de of mling the short forceps. As the greater includes the 
le;s, all that caa be doae by the short forceps can be done better by the long 
forceps; and he who can work with the long forceps will find no difficulty 
with the short. 

Anresthesia ia not necessary, but may be called for . As in other surgical 
opemtions, the induction of anre3thesia should, if possible, bv entrusted to a 
special ass istant. The conduct of the operation is enough for the surgeon. 
Pass the catheter. 

The forceps operation may be div ided into four stages or acts: (1) T he 
introduction and adjustment of the blades; (2) locking; (3) compression, 
traction, and leverage; ( 4) removal of the instrument when the head is born. 
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The blades should, in strict theory, be so applied as to seize the head iu 
its biparietal diameter. This rule is insisted upon by Tarnier; but in prac
tice tl_iis is often di~cult of attainment. The pelvic c~rve of the long forceps 
practically determines the placement of the blades rn accordance with the 
curve of the pelvic canal; thus, the blades naturally run into the sides of 
the pelvis, and grasp the head as it is found. It is true that the usual 
oblique position of the head will to some extent deflect the blades towards 
the bi parietal diameter. The combined effect of these two factors will be to 
prod_uce an oblique acljust~ent of the blades-oblique both as regards the 
pelvis and as regards tbe clnld's head. 

F1u. lfJ-L 

1'1;1-osn ST_Ha: or J\11t.'1JlU<"'l'1os Of Prnsr Br..\Or. 

In the great majority of cases, if the position of the fene.stne and the 
marks made by them on the fretal head be observed after delivery, it will be 
seen that oue feuestrn was applied more or le3s behind the transverse 
diameter, and the other a little iu front. The recognition of this fact much 
simplifies and facilitates the use of the instrument. 

THE APPLICATCON OF THE FORCEPS rs OccrPrTO·ANTERWR PosrTro~s 
WHEN THI!: HEAD cs DELAYED ON THE BRm.-The left later~tl decubit!ls is 
assumed. 

1st .Llot.-Dip the blades in warm water, wipe t~em dry, and I~~ricate 
with carbolized vaseliue. To select the blade to rntroduce fir.5t, JOlll the 
blades, and holding t.he instrument with the concavity.of its pelv~c curve for
wards, the blades in the position they are to. occupy m the pelvis, take that 
one first which is to lie in the left or lower strie. 

50 



786 >'ORCEPS . 

One or two fingers of the left hand are passed in at the perineum (see 
Fig. 193), taking care to get them between the cervix uteri and the child's 
bead. 'fh!!D, bearing in mind the relative forms of the instrument, the head, 
and tbe pelvic canali the point of' the blade is passed along the palmaraspect 
of the fingers, at first nearly directly backwards t<I\\ ards the hollow of the 
sacrum. 

2d Act.-The handle is now raised, so as to throw the point downwards 
upou the left side of the bead. As the point of the blade must describe a 

F10. l!l.J. 

double or compound curve-a segment of a. helix-in order to travel round 
the head-globe, and nt the same time to ascend forwards iu the direction of 
Carus's curve to reach the brim of' the pelvis, the handle rises, goes back
wards, and part ly rotates on its axis (see Fig. 194). 

3d Act.-The handle is now carried backwards and downwards to complete 
the course of the point around the head-globe and into the left ilium. Slight 
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pressure upon the handle ought to suffice. This will impart movement to the 
blade; the right direclion is greatly determined by the relation of the sacrum 
and head. The blade is now in situ. The shank is to be pressed against 
the coccyx by the back of the operator's left hand whilst he is introducino
the second blade. Its weight aids in maintaining it in situ (see Fig. 195) . 

0 

Introduction of Second. Blade-lst Act.-Two fingers of the left hand, the 
back of which is supportmg the first blade agamst the perineum, are passed 
into the vagina and up between the os uteri and the side of the head which 
lies nearest to the right ilillm. The instrnment held in the right hand lies 
nearly parallel _wit~ th~ mother's left thigh, or crossing it with only a slight 
angle. The pomt 1s slipped along the palmar aspect of the fingers in the 
vagina, across the shank of the first b!a~e in sitii, and inside the perineum 
towards tbe hollow of the sacrum (see Fig. 196). 

Fro.196 

'~ I~ 
SJJllWIN<; L,\~T S·r101.; rw J~<'rlWll!JC'! ' ION OP I•'!Ri<'r DLA DE, A.NII 1'Uf, Gno~SINCl 1'!!E S il .INK or TlllS'D1, At1E 

!l\ TIU: S}:(·o~u Br •. ~Jrn IN 'Pl!R l~!llS1' AoT 01? ITS f.N1'R0U!:OTl!JN". (R. ll) 

2d Act.-As the point of the blade has to describe a helicine curve to get 
round the head-globe and forwards in Carus's curve, the Laadle is now 
depressed and carried backwards until the blade lies in the right ilium. 
When it has reached this position the handle will be found near the coccyx, 
nearly in opposition to the first blade (see Fig. 197). 

The Locking.-This is effected by slight movement of adaytation. A 
handle is seized in each hand. The handle of the first blade 1s brought a 
little forward over the handle of the second blade. If one blade is a little 
deeper in the pelvis than the other, it is eiLher brought out or the other is 
carried in until the Jock is adjusted. This is commouly facilitated by press
ing both handles back against the coccyx.. This movement, by throwing the 
fenesLrre well into the ilia, where there is room, allows the handles to be 
rotated a Jit.tle so as to fall into accurate relation (see Fig. 197) . 

.Accurate Jocking is geDerally evidence tha.t the blades are properly 
adjusted and Lhat the pelvis admits of the successful use of the iostrurnent. 
Oil the ~ther hand, their not l~c~ing is pr?of of ?Ot _being properly intro· 
ducecl, or of the pelvi~ not adm1ttrng of .their _a.pplicat1on. Io the firsL ca~e 
-that of improper iutrotlu~tion-the fad~re is generally due_ to negle~t ~n 
passing the blades exactly in the same diameter of the pelvis-that is, m 
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passing the second blade exactly opposite to the first, so that, if the first 
blade id applied in the left ilium opposite one end of the transverse diRmeLer, 
the right does not lie at the opposite end of. this diameter. T? remedy thi~ 
error, the blade must be partly or wholly withdrawn and readjusted. 

Iu the second case-that of pelvic unfitness-the locking is probably pre
vented by the projecting promontory or other deformity so distorting the 
brim that the two blades cannot find room to lie in the same diameter oppo
site to each other. It will commonly be found that the blades will pass one 

FIG. Hl7. 

hrll.OUl"l"THJ!l<OITJ1£.:'£<.:"'ill"1tlCIOlllih •. \l>I' lt.H.) 

on each side of the promontory, the inside of the blade not looking towards 
its fellow but towards the opposite foramen ovale1 where a blade cannot be 
got to lie. When this happens it is best to give up the use of the forcep!=. 
Pass the hand into the pelvis if necessary1 explore its dimensions and form 
carefully1 and determine between turning and craniotorny. 

T!te Extraction.-Get au assistant to press upon the right hip and support 
the back. Grasp the handles with one baud, and apply the fingers of the 
other hand to the ring or shoulders at the lock ; draw at first backwards in 
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the axis of t.he brim, during the pains if any be present, and at intervals of 
a miuute or so if there be none. Concurrently with traction slight alternate 
\~verage. mov~m~nts may be executed by swa~ing the handles gently from 
side Lo side w1tbm a moderate angle not exceed mg 20°. Care is taken not to 
press the sbanks against the pelvic walls. Each blade is the fulcrum to its 
tell ow. 

Extraction is assisted by pressured te,1·go upon the fond us uteri. 
Th.e a~vauce of .the head is measured b~ the following.standards: First, 

you feel _if the occ1~ut approaches the pubic arch by passing a finger below 
~nd behm.d Lbe p~bic boues; seco~dly, sweep the finger round the circum
ference ·of the brnn, and thus [eel if ~he equator of .the head-globe is pressing 
lower down through the bnro; thirdly, by fee.hug the direction of the 
sagittal suture: if you find that it is approaching pa.ral\eJism with the con
jugate diameter you may be certain that the head is descending. Furthe1· 

Frn. l!lfl. 

,<.;11owD1(1 lJrnEn1u11o o~· T1ur1·io~-, 1<'11:,,1 !'TArrn, l l r..\l> .no H1tn1. ii! . JI.) 

evidence is found in the rotation of the forceps. As the head can hardly 
turn upon its cervico-vertical axis without at the same time descending in 
the pelvis, if the handles of the forceps rotate, this rotation beiug imparted 
by the head, is evidence of advance. 

Again, as the bead descends, of course more and more of the shanks will 
become visible. This is, indeed, open to a fallacy; allowance must be made 
for some degree of slipping which takes place with all the English instru
ments whose blades have only a moderate bow. And, further, when the 
bead is fairly in the pelvic cavity the blades lose in some degree external 
support. 

Fou rthl y, by two or three fingers you gauge the ~pace or degree of .tight
Dt!:SS between the vertex and the floor of the pelvis. At first there 1s free 
space i gradually tbe vertex presse~ on the perineum, bulges it out ancl puts 
it tightly on the stretch. The auu~ 1s protr~1ded 1 feces ar~ ofte_n squeezed out; 
indeed, the pressure upon the spbrncter a.01 and vulva at ~his stage sets up 
increased reflex action; the call to strarn or bear down is uncontrollable. 
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Turbulent expulsive action, then, and defecation constitute stroag signs that 
the head is advancing. To some extent the iucrea.,.ing ca put succe<laneurn 
may give a false impression that the cranium itfl-elf is descenc!ing; but a 
little attention will correct this error. 

At this stage the handles of the forceps may be directed more forwards 
during traction; the shanks thus avoid stretching the perineum, and the 
traction is in the axis of the outlet. Au assistant is now useful in holding 
up the right knee, so as to leave room for the operator to carry the handles 
well round the pubes in Carus's curve. Here it is often convenient to pu~h 
the handles forward rather than to pull. 

The forward direction of the handles must not begin until the oeciput is 
well under the pubic arch. During extraction it occasionally happens that 
the blades lose their hold, that the blades will twist in opposite directions 
and thus unlock; this is generally owing to carrying the handles forward 
too soon. The effect of this is to throw the fenestr::e off the head-globe over 
the face. This is another illustration of the law that the position of the 
forceps is determined by the relation of the head to the pelvis, and that if 
we reverse the order by attempting to make the forceps alter their position 
we are immediately at fault. Axis-traction simple is the law to follow. 
When the blades slip the remedy is to carry the handles well back, when 
the lock will be readjusted. During the passage of the head the perineum 
should be supported by bringing it well forward . By firm pressure from 
behind and on either side the head is assisted in its exit. Another manceuvre 
is sometimes serviceable i this is to pass a finger into the rectum, so as to get 
a point of pressure upon the forehead. In this way it is sometimes possible 
to bring the face downwards, to start the extension mm·ement, and thus to 
extricate the head. And if at the same time firm downwarrl pressure be 
made upon the breech through the fund us, the force propagated through the 
spine will ai<l materially in giving the extension movement. This combina· 
tion of pushing, of leverage, and of" shelling·out" may in certain cases effect 
delivery without resorting to the forceps. If the head is in the genital fissure, 
and there is sufficient propelling force, we may proceed to the fourth act, the 
removal o.fthe blacle«t But generally it is better to keep them on the head as 
one piece with it until the head is entirely born. 

T1rn Turn RE<!U!REU FOR Ex.TRACTroN.-If the head be delayed in the 
pelvi~ for want of expulsive action, or because it rests upon the ischia, main
taining a too near approach to the transverse diameter, and there is uo 
marked hindrance on the part of either the anterior or posterior valve, it is 
generally sufficient to use slight traction or oscillation for a fow minutes. 
As soon as the head is started by the forceps the uterus takes up its work, 
helps the operator, and the labor is quickly over. 

If the head has to be seized at the brim from inertia of the uterus, time 
may often be saved by placing the patient ou her back1 and supporting the 
uterus against the spine by the hands of an assistant or a binder. This pro· 
ceeding, by adjusting the axis of the uterus to that of the brim and getting 
the aid of gravitation, will greatly facilitate the entry uf the head and 
encourage the action of the uterus. If there is no obstacle in the condition 
of the passage, gentle traction and oscillation during fifteen minutes will 
generally complete delivery. 

In the event, however, of arrest from pelvic contraction or from want of 
dilatability of' the soft parts, time is a necessary element. The proce:::s of 
moulding can only be effected gradually. O.icillation must be used with 
great care; wbat !s wanted is steady compression and traction 1 extended, 
with moderate intervals of rest, over perhaps an hour or more. Should the 
head make no advance in entering the hrim in that time, and if the handles 
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of thC' forcep!' m11intnin a mnrked degree of divergence, nncl the signs of 
dysto<'in rise lo intlirnte <'xhaustion, the question whether the forceps must 
not be laid Midc for turning or perforation will have to be considered . 

Tim FoRCEP"' rx Occ1PITO-P0:-1TERTOR Po,.;ITIO:-i.-The stud\' of this case 
is el'pecially interc ... tin(! on account of the frequency of its ocCurrence. In 
the majority of the ca~s to which we ha\·e been called to apply the forcep~, 
the rlelay was due to thi~ position. The mechanism of labor in this posi
tion has been described (see p . .318 et seq.·. The occiput1 taking the pro
montory a~ the analogue of the symphysis pubis, is relati,·ely fixed to this 
point. whilst the head, revolving in Barnes's cun·e, gel!~ into an unfavorable 
pi,,.ition in the sacral hollow. The head undergoes extension in the peh•is. 
JlPnC(' the liability to arrest. Release can only be obtained by a movement 
of Aexion. 

Flexion mn.y be obtained in two ways: first by converdion in to an occipito
anterior position; secondly, by taking the symphysis as the centre of rotation, 
and the point ngainst which the root of the nose or the forehead is fixed, 
whilst the vault.of the cranium is made to roll over the floor of the pelvis 
nnd through the outlet. 

The first question that arises, then, is whether we can hope for the change, 
spontaneously or by art, to an occipito-an terior position. Ae p. :;19 experi
ment~ by Dubois are cited, showing that if onward movement be given the 
tendencv to thi~ cmwersion is great. Smellie effected the chancre by the for
ceps. Clarke and Burns said it could be made by the fingers. ~R. ·u. West 
applier) his fingers to the frontal bones, turning this part backwards, and at 
tl1e same time tilting it up until he felt the po!:iterior fontanelle come down. 
In another oaf.le he brought the occiput down by the lever. As soon as the 
occiput came down, the rotation seems to have been effected by Nature. 
The essential thing to do i;; to get the occiput down-that is, to restore 
flexion. '" e are persuaded that the head often turns of its own accord when 
we think we are helping it. Dr. ::\Iillar, after misiduously working after the 
manner recommended by Baudelocque and Dewees, in a. considerable number 
of case~ let Ntiture take her own course, and" found that the desired rota
tion was generally accomplished about as well without ns with his assist
ance.,, Leishman says, u \Ve may sueceed in amending the position in two 
classes of case~. In the first, the hca<I is free at the brim, and here rotation 
may be effected by the forcep~ . fo the second, the he:tcl hns rrached the 
floor of the pelvis, where we have natural rotatory force~ operating in our 
aid. No atteoi1pt, while the head is in a position interme(liate between theRe 
two, is likely to be attended with success. Io the '\econ<I cla"s of rttses the 
forceps i~ quite inapplicable (for the purpose of rl!ctification ). "re mu~t 
employ our whole efforts in promoting the preliminary flexion. This is dnne 
most effecti\'Cly hy bringing two fingers to bear upon it, and pre,.;sing in the 
direetion indicated durin::i; a pain." 

\Ve have found that the occipuc mu~t be brou~ht down below thP edge of 
the sacro-sciatie ligament to pern~it of the rotation face backwardi\: But 
we cannot give more than a q11al1fierl ~~ent to the attempts ti) rectify the 
p1l~itioo. It is only exceptionally Uf-leful; ~till more rarely is it neceil-."ary; 

~~1;1 b~ii~~ i~oi~ ~;~/;~~~:n~~t~fee~~ iJ~~1~:;~'.1 mi'1~·= ~:~~;t~~~t\!h~~::s0tt:~~; ~~ 
take place spontaneously 1f l~t ~lone. In tl~e ser:md ca;e, his mnnn:>uvre 
postulatf'?. a driving force. Tl11~ 1s ofcen ~vantrng. The pa.ms arc apt to flag 
whPn the head i~ 011 the floor of the pelvis. 

The fa.ct i~ thnt the head citn be born very well, presendng the occipito
postcrior po~ition thrnnghout. 'Ve think th.is occurs more frequently than 
Xaegelt.: represent~. Sor docs the cnse call for force. By help of the forceps 
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the delivery is nearly as easy as in occipito-auterior position~. In the e\'ent 
of delay, then, we advise resort to the forceps. . . 

In traction there are two things to be obserYcd: the perineum 1~ put nHirt• 

~!i-~~p~h~r~tr:!~!~i'e:;n1or~~,~;~!O~~,~··=;~!r~~1em~1~~l1~~~: ;a~~I(~~1:~1 ~~~!:~011:1: ~~ = 
bows will be apt to slip off. The perineum is severely tried, and laceration 
is sometimes unavoidable. 

The blades should be introduced as described in the cn~e of occipito
anterior pof'ition!'. They will he guided by the head iuto the mPst suitable 
positiOJl. Ertraction simpl!t' without troub~in~ our::'eh·es a?out rotatio_n, 1s 
all that is necel':-;ary. If ~ature prefer to ms1st upon rotation, our bu~me~s 
is to assist. As the heud advances, the occiput may come forwards. But 
in a. large proportion of cases Nature will not insist upon bringing the occi· 
put forwards i and here, again, our part is ~imply that of a minister of 
Nature. Tht: forehead will emerge under the pubes; the cranium will sweep 
the sacrum and perineum. 

As the blades of the forceps preserve their original rela~on, the handle~ 
will turn with the head. It is labor Jost, it is encumbering Nature with 
superfluous help, to attempt to promote this tum by twisting with the 
forcep~. • 

THE Foncm~ r:s- Bn.ow AND FACE PRESEN'£ATIONS.-The mechanism by 
which these presentations are produced has been described (p. ;)21 J. Tb"e 
study of this process indicates the principle upon which rectification must 
depend. The face descends because the occiput, encountering excess of 
friction against the pelvic brim or in the lower segment of the uterus from 
obliquity, the head rotates on its biparietal diameter. 'Ve have seen that, 
if excess of friction can be transferred to the forehead or anterior pole of 
the head.Jever1 the occiput may descend, and the Yertex be substituted for 
the face. We also showed the process by which Nature extricates herself 
from the difficulty when the head an<l part of the thorax get jammed in the 
pehris. Sometimes, however, the head in face·presentations is neither recti· 
fied by art nor by Nature. It is arrested in the pelv is. 

Let us first take the case of arrest in the stage of face-presentation when 
the_ chin has effected its rotation forwards, coming under the pubic arch. 
In Figs. 140 and 141, we see this condition. The head is in strong exten· 
sion; occiput jammed between the shoulders. This extension wns produced 
by the relative fixing of the occiput on the pelvic brim, whilst the face and 
chin travelled in Barnes1s curve. Xow the object desired is to restore ftexion, 
so as to decompo~e the wedge formed by the head and· thorax. This i:- to be 
done by making the head rotate on its transverse axis, bringing the occiput 
down and making it travel through the pelvis in Carus's curve. The prob
lem, in short, is how to reverse the movement by which the face presentation 
was produced. 

The blades of the forceps should be applied so as to seize the head ntarly 
in its tran~verse diameter. Now, the face presents some degree of obliquity 
in relatio~1 to the pelvis. The first or sacral blade, therefore, mu~t pa~~ up 
the left side of the pelvis, somewhere between the sacro·ilinc joint and the 
left extremity of the transverse diameter. The second or pubic blade will 
pass in the opposite point of the pelvis-that is, between the foramen ornle 
and the right extremity of the transverse diameter. \Vheu lorked, traction 
is at first directed downwarcls to get the chin fi1irly under the pubic arch. 
Then the traction is directed gradually more and more fonrnrds and upwards, 
so as to bring the vault of the cranium out of the pelv is. The posterior 
part of the head puts the perineum greatly on the stretch. The final !:'tR!!e 
of' extraction requires great care. Give time for the perineum to dilale. 
Carry the handles well forward so as to keep thf' shanks out of the way. 
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But some cases will not proceed so smoothly. Some of the most difficult 
cases to which we have been summoned have been face presentations. Some
times theJ«ce will not enter the brim. What is to be done? If we apply the 
forceps one blade is likely to seize beyond the jaw and compress the neck, 
bruising th~ trnchen . . If th~ attempt be made to seize the head by applying 
the blades m the oblique diameter, the fenestrre must be passed very high, 
and e\·en then may slip; if firmly grasped and traction be made, the faulty 
extensiou of the head is increased, the compression of the vessels of the neck 
nnd the clanger of apoplexy are augmented, and after all extraction may 
huve to be completed after perforation. Turning can be effected with infin
itely less trouble, and with a better prospect for the child. 

In another class of cases 1 the face has descended into the peluis. The birth 
of a full-grown liv ing or recently dead child, the forehead maintaining its 
direction forwards, is almost impossible. The extension of the neck is 

extreme, the head being doubled bac~ upon~ the nucha. The c~1in 1:ep1:e~ents 
the apex of a wedp:e, A n c (see Fig. 14£), the base o~ which 1s formed 
by the forehead, the entire length of the head, an<l. the th1e;kness of the bead 
and chest. This must be equal to at least seven inches. The bregma and 
occiput become flattened in, but not much is t~ be expected from mouldi~1g. 
The case is that the natural mode of decomposrng the wedge by the rotatwn 
of the chin forwards will not take place. Hence arrest or impaction. The 
child is in imminent clanger. Aid becomes necessary. 'Ve have to consider 
the following points: 

1. Can the head be rotated on its transverse a.xis, restoring flexion in the 
pelvis~ This is scarcely poc:sib_le when the head is jammed in the pelvis. 

2. Oun tbe turn of the chm ~orward be effected b;y: the ~nnd, lever, ~r 
forceps? This is sometimes possible, auc~ should be tried. The method is 
thus described by Smellie: "After applying the forceps along the ears, push 
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the hearl as hiah up in the pehris as is possible, after which the chin is to be 
turned from the os ~acrum to either ischium, and afterwards brought down 
to the inferi(lr part of the Inst-mentioned bone. This done, the operaLOr must 
pull the fllrcep"' with on~ baud, whil~t two fingers of the ~ther ar~ fixed on 
the lower part of the chm or under Jaw, to keep the fnce 10 the nnd<lle and 
prevent the chin from being deta_ined at th~ os ischium as it comes along, 
and in this manner move the chin round with the forceps and the above 
finaerd bNught under the pube~. which done the head will easily be extrncted." 

i C:rn the head be brouO'ht down by the forceps without turning the chin 
forwards trying to extract' in Carus's curve? This is a practice agaiust 
Nature. 'The forceps will be likely to slip, and if it hold it will bring more 

Frn.:WO 

of the wedge into the brim . The head must be small or the pelvis large to 
admit of success. 

1. Shall we extricate the head by perforating it? Jn extreme cases this 
course may be necessary. It is not easy, unless the bones be broken away, 
or cru!;herl in by the cephalotribe. 

5. The chin will sQmetimes tura forwards at the very last moment, when 
the face is quile on the floor of the pelvis. If not, ii may be pos,.ible to 
hitch the chin over the perineum by drawing the chin forwards by the 
forceps and pulling the perineum backwards (see Fig. 142). The chin thus 
outside, the forceps may be applied to clr:iw the occiput down under the pubes 
and backwards, so as to make the head revolve on its transverse axis around 
the coccyx a!; a centre in the coccygeal or Aveling's curve. The delivery is 
thus effected by a proces.s the reverse of that of ordinary occipito-anterior 
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labor, and in a different orbit. In the mento-~arral position the delivery 
takes place by promoting flexion. Bilateral incision of the perineum ma;· 
be dedirnble to foeilitnt~ lhe release of the chin. · 

DY!-iTOl'IA FRO:\I Pi:xDt"LOt:s OR 0YERH.\NGIX<. Bt:l.LY-the "uteru ... en 
/JP.~aeP.'' !-\ince a main factor in the production of this condition i:-; an 
extremely lax state of the abdominal wallti, it is most frequent in women who 
have bor.ue many children. In some eases there is separation of the recti 
nbdomi1rno1 muscles along the linen alba; then there may be hernia of the 
gravid uterus. Another favoring condition is contraction of the pelvis with 
lor<lo~is. The projecting lumbar curve throws the uterus forwards. '\Then 
this condition exists, the uterus,, hanging down like a pack-saddle o\·er the 
pube!-i, is widely out of the axis of the pelvis; uncl if there is pelvic contrac
tion, the child would be directed over the brim, ngainst the promontory (see 
Fig. 201). 

1tn~·i~:~P~~~~Itti~;a[i1!0abd~:~~~a~ew1~~~ei~e~p~f )r~~c:{,~~~1\~~d~r,0~o1~~- t~a}i~~ 
up the fund us of the uterus. This will restore the relation between the axis 
of the uterus and that of the pelvic brim . But if contractile energy be still 
wanting, the forceps will come into requisition. This is a case where the 
dorsal decubitus is etipecially desirable. 

The alternative of the forceps in these cases is likely to be turning. How 
!<hall we determine the choice? There are two principal ca!'<eS: Firtit, the 
lir1uor nmnii has draine<l off and the hea<l is pre8~ing into the brim. The 
forceps i!< strongly indicated here. Recondly, the heat.I is mobile above the 
brim, and not easy to grusp in the forceps. If by pre:;sure we cannot push 
the head into the brim, turning will be preferable. We h:wc several times 
rescued a living child hy turning under these circumstances. The !5econd 
ruse may sometimes be reduced to the fin;t1 and thus brought within the 
more desirable dominion of the forceps. One result of the pendulout:i belly 
nn<l uterus is to form a kind of reservoir in which the liquor amnii is 
dammed up; hence an added impediment to contraction of the uterus. The 
waters can be drained off by lifting the fondm; uteri up to its normal posi
tion, and making a chflnnel past the head to the uterine reservoir by intro
ducing one blade of' the forceps. Having accomplished this, under steady 
pressure by the hands or a broad belt, the uterus may recover its form at1d 
expel the child. If not, the forceps comes into play. 

Until the uterus i~ brought to its normal position 1 two causes coucur to 
render labor difficult. First, the uterus being thrown forwards, its fundus 
is carried away from the diaphragm and upper part of' the abdominal walls. 
It lose~. therefore, the aid which the expiratory mu~cles, acting powerfully 
when the glottis is close<! and the chest is fixed, usually give. Whcu the 
uterus is thrown forwards across the pubes, any fore~ propagated downwards 
from the diaphragm will strike the posterior wall. of the uterus at a ri~ht 
angle with the body of' the uterus and thP long ax1..i of the fietu~: It will, 
in short, drive the uterus and its contents down upon the !'<iymphy1'1s, or even 
more forwards still, since the body of the child, which lies in front of the 
~ymphysi:;;., form!' the longer nrm of a lever, anti the force iti expended upon 
it (see Fig. 2o:i,. . . . . 

8econdly, the uterus, if not paraly.zed, acts.ma w1:ong direction. It is.a 
law

1 
of which the pntient ob..;C'1Ter will not fail to discover .many proofs 1.n 

the progrco;i~ of difiicult lnbor, that when~oever ~ mechan1.cal u~~t~~le ts 
encountered, before long, the uterus, conscwus! as 1t ,~·ere, of the f~1tllity of 
its efforts intcrmits its action, takes a rest until the time shnll arnve when 
it can act with advnntage. This provision protects for a long time against 
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exhaustion from protracte<l labor and the danger of bursling. Indeed, what 
appear:; to be protracte<l labor is _often simply" su.:-pend.ecl labor.' 1 

In Fig. 201, the uterus ~ad ~hdd .are repre:>eulecl ly1~g a~ro!!s the ~ym
php;is pubis; a 1 is the lme rn winch th? proper utcrme f~r~c \\nuld he 
exerted; F u i:; the line of force of the expir~tory mui-:cles, ~lr1k111g the IOii:! 

axis of the uterus behind and nearly at a right angle. ~ heHe _two forcc<i, 
which ought to coinci1le, thus cro~s each ot~er, an<l the error 1s but 1mperfer~ly 
compemmted by the re.:;ultn~1~ force '?bt~med between the two. ~llt ra1~e 
the uterus to its nornrn.l pos1t10n, as md1cate.d b.y the ~ot~ecl o~thue, an~l 
immediately the expiratory force and the utermc force cornc1de with the axis 

Fro :.!01 

"H•!\\IXf, \l,n•1; n1 11£\LI:'\• \\IHI 0\11.1L\'•·l'•· I 1u11~ 

\ B ]).itmu-linc. t Jl ! .1rn~ 8 ur~ 1 1 
-~.il1~" :~f"'.~lt~r~t:;~:.~ hn111. I 1;, I.inf) of ·\1dn1tn1·y f"r 

of the child aucl of the pelvic brim, and both conspire to expel the content::i 
of the uterus. 

In the rase of pendulous belly from contracted pelvic brim, the restoration 
of the nxis of the uterus to its proper relation with that of the pelvis can 
rarely be effected until the head is brought into the pelvic cavity; ::mrl this 
has to be done nfter craniotomy. Then the dorsal dccubitis and upward 
support of' the abrlomen and uterus come in effectivelv. 

Trm FonC'El'l'i 'l'O DELIVBR nrn AFTER-co:mxo lIEAn.-In breech a.D1l 
turning ca~es, it is a matter of great moment to deliver before the cord ha-. 
undergone long compreE,.ion. In the majority of cases, pro\•icled the passaj!e 
of the breech, trunk, an<l shoulders have not been hurried, the cervix will 
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hHe been dilated enough to allow the head to follow without dangerous 
dtlay; but if, in consequence of precipitate aid, the arms run up by the 
si1lei5 of the head, or other obstacles occur, the head may be caught in the 
brim and the cbild may be lost. Besides compression of the cord, the child 
ha~ to run another not less serious danger-this is dislocation of' the neck, if 
traction be unskilf'ully or hastily performed. It is practically very difficult 
in some cases to draw the head by the shoulders in due axial direction. The 
slightest deviation from this direction involves hitching against the pelvic 
brim; and under continued traction the iutervertebral ligaments are apt to 
gn·e way. 

Both these dangers are best averted by putting on the forceps. Traction 
then heal'iug upon the head, all drag upon the spinal column is spared. 

How to apply the fo1·ceps: In the first place a loop of cord should be 
gently drawn down, so as to take off any dragging upon the umbilicus, and 
place the 1nut wbich traverses the brim in that side in which the face is 
found. The head is engaged with its long axis more or less nearly in the 
tnwsverse lliameter of the briru. The blades should seize it in an oblique 

Frn.202. 
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diameter approaching the conjugate. To ~H'ect this, the child's trunk ~hould 
be carried well forwards over the sympbys1s, and held there by an ass1stant, 
so as to leave the outlet clear for manipulation. Then, passing the left hand 
into the vagina, carry the fingers to th_e l~ft side of the pelvis between the 
cervix uteri and the head. The blade 1s sli~ped_ up along the pal mar aspect 
of the fingers to its place. The like proceedmg is th~n repea~ed on th.e right 
side of the pelvis, aud the blades are locked. The assistant ~till (see Fig. ~O~) 
supporting the chitd1s body, the ope.rfl;tor draws the head rnto the pe1ns rn 
the axis of the brim. As soon as tins 1s cle~r~d, the forceps m~y be removed 
and extraction finished by the hands. This is done by hookrng two_ fingers 
of the right hand over the back of the neck on the .sho_ulders, whils; the 

~~f;r~~~~o~ i~e~e:det~: {~:ta~~s0~f t~~~ef,~i~1~!1vi~y ~'l?dk~~tl~~~ert~~!dt.be ;~~~ 
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of a few seconds. :-:iome will prefer completing the extraction with the 
forceps. If this mo1le be adopted, the face will be turned towards the sacral 
hollow when the head has cleared the brim; the forceps, following the sa('ral 
curve, rotates a little during traction . \Vhen the occiput is appearin~ under 
the pubic arch, the handles are carried well forwards, so as to bring the face 
over the perineum with the least pos~ible strain . The face and forehead 
sweep the perineum, describing a cun•e round the occiput resting upon the 
pubes. 

The use of the forceps to the after-coming head was strongly inculcated by 
Busch, who attributes to this practice the extraordinary success of turniug
iu his hancl.s. Of forty-four cases of turning, only three children are said 
to have been lost from the effects of the operation. E. Rigby and l\feigs 
also insisted upon the advantage of the practice. Our own experience 
euforces the precepts of these eminent authorities. If the practice have not 
been better appreciated in this country, it is because it is only within the 
last thirty yeius or less that a forceps adequate to the work has been 
generally kuown. 

Dangers to Jiother and Child from"" of Forceps. 

l. Trrn LOW OPERATfON-head in pelvis, no disproportion or malposition, 
performed in time with proper skill-is absolutely harmless to mother and 
child. 

2. TnE )1EDIUU OPERATIO"N-head high in pelvis-is attended by some 
risk to mother from protraction: from bruising or crushing soft parts of 
mother. Thus the obturator nerve or the sacral plexus may be compressed, 
and temporary paralysis of the parts supplied by them may re!5ult. 

The child's head has to undergo more compression; a blade may bruise 
the portio dura, and paralysis, temporary, of the eyelids anrl mouth result. 

3. IN THE man OPERATJON-head on brim-the dangers arise. To the 
mother there is more risk of laceration of cervix uteri, of bruising the 
vagina. But if skilfully performed, and in time, the operation itself can 
hardly be said to involve mortality. To the child the risk to life from com
pression is serious; but this risk is to be set against the probably greater 
rlsk of turning, and the certain destruction of craniotomy. The cran ial 
bones are sometimes depressed, even bent, blood effusions caused in the scalp 
and between the dura mater and cranium, or the brain itself injured. There 
is greater likelihood of injury to the portio <lura. Sometimes the eyeball is 
injured. 

All these injuries are more probable when there is slight projection of the 
promontory. The depression of the skull may be due to this. 

George Kidd, Johnston, and Attbill generally agree in the conclu~ion that 
in proportion as the forceps was freely used in Cases of tedious and difficult 
labor, the deaths of the mothers decreased, and the lives of the children 
were save•!. Under Atthill the use of ergot was absolutely prohibited in 
the Rotuucla Hospital. 

Note on the Value of Stati•tics as Applied to Obstetric Operntions. 

Gro~s indiscriminate statistics, seeming to show that forceps and other 
operations have caused a certain mortality, are fallacious. The i ~sues of 
operat~ons un.d~r difl~rent circumstances must be discriminated. Rig-orous 
analysis on cl1111cal hnes must precede the construction of tables. Accidents 
which ought to be set down to delay. 11eglect, and unskilfulnes, have been 
set down to operations which are essentially conservative. 
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Version or Turning. 

H'OSTA:->t:ol':-. j .\RTll"H'I \I. j ! J..:l'll.\Ll!' j BIPOLAR j DESCE'\'T OF 11.\'\IJ HY ?'.!DE OP 

111':\Dj PROLAl'SJo: or l''IBILH'\L ('Okll; ENTAS(lf.E;t,IK!'IT OF t'ORll; Dl1''1<'1t:l'I:r 

nR•:~:cn-LAHOlt~ j IJJFl'll'ULT TWIN-LABORS j NUCUAL 01:-iPLACf;\IE!\T OF'.\_:./ AH\I; 

Exn:~slVI-: SIZI!: OF Cll!LD'.s AIWO'IEN i DY:STOCIA }'RO.\! \IQ_:.i.sT}Cn:-,; i llt:lOi'IA j 

l'OD.\LJC BIPOI.AR TUH~ING, LIQUOR A)!Nlf l'lO:SJo:~'I\ AND WllF::-> Rl''.\ OJ<'F i 

l'IPAC1'10~; J;>,lJTATION OJ.' .Sl'ONTA!•o:ous .t:VOLUT!ON j Ensn:1t.\TION; BISKC

TION j DECAl'l'l'A'l'ION; i;:ro:>DYLOTO:\IY; TURNlXG IX 'S \kROW l'ELVl~ j JJAJWEH.S 

TO MOTU};ll AND Cllll.D 1''1tOM 'ITRNlNG. 

TURNrNG ranks next to the forceps as a conservative operation. It rom
petes with the forceps on the conservative side, and with craniotomy against 
sacrificial obstetrics. Before the forceps came into use, there is no doubt 
that turning was much more frequently resorted to; and it mav be addc<l 
that with the improvements in the forceps the motive for resOrting to it 
diminishes. 

Ju this chapter certain cases of dystocia, not necessarily involving turning, 
are described. 

DEFrNITION.-Versiou comprehends all those proceedings by which the 
long axis of the child is brought into coincidence with the axis of the pelvis. 

Ia familiar language we cnll the operation turning; the synon)m~ are: 
versio, version, 'Veud ung. 

Ve1·sion may be: (1) Spontaneous; (2) Artificial. 
1. Rpontnneous version has been described in the chapter on the 11 Mechan

ism of Labor." 
In spontaneous version, Nature points out the object to be attained, and 

how to attain it-that is, by artfficial i•e1·sion. A spontaneous \•ersion may 
be effected either by bringing the head fir:st into the pelvic brim or the breech; 
so one of the like changes of position is sought to be accomplished by artificial 
version. 

2 . .Artificial cephalic t•ersion. The conditions favoring this operation are: 
fa) The latter end of gestation; (b) the presence of liquor arunii; (c) moderate 
obliquity of the uterus and child's axis in relation to the axis of the pelvis; 
(d) tlu: head being near the pelvic brim. 

Tue 0PERATro:s.-A succes:-f'ul imitation of natural version demands the 
concerted use of both bands. " re must act simultaneously on both poles of 
the fo>tal ovoid. This action may be carried out altogether extermdly-tbn.t 
is, through the wnlls of the abdomen; or one hand. m~y work externally 
whilst the other works internally through the os utcn. The first method
thnt practised by W'igan.d, Ester!~, and others-has been callefl the ?imauual 
proper i the second, which was first clearly tau).!ht b_y B

1
;axto11 Hicks'. '\as 

called hy him 11 comhiued iutemal and externn l ver:sion .. Both. are t~~ms 
of bipolar i•crsion. This term, proposed by Robert Barnes tu the first cd1uon 
of the "Obstetric OpC'rntions," has since been gen~rally_ adopted. Each form 
has its own field of application. ~ut the ?om.bme~l rntera:ll nml cxterunl 
bipolal' method has the more extensive applicat1011s Ill practice. 
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The hi~tory of hipolar version demands a fow lines. It seems clear that 
'Vigaud, D'Outrepont, and others who took up \Vigaml's views, had ac11uired 
au accurate perception of' the theory of bipolar turning, and had ~ucce:i::s· 
fully applied it in practice. They had applied it to the purpose of altering 
the 

0

position of th~ child b~fore li.Lbor, chiefly. by bringing the beac~ over. the 
ctntre of' the peln:., restorrng at the same lime th~ uterus and ftetus from 
an oblique to a right _inclina.tiou. Th.is they did chietly .by ext~rnal manip~la· 
tiou, but not exclusively, for sometimes one or two fingers mtroduce<l mto 
the os uteri served to drag the lower segment of the uterus to a central 
position, whilst the hand outside acted in the opposite direction upon the 
upper pole. There the application seems to have stopped short. At lea~t, 
we are not aware of any distinct description of the application of the bipolar 
principle to prolluce complete version. 

In une form the bipolar principle of turning by the feet has been in ~1se 
for a Jung time. In oblique presentations, when turuing is attempted alt~r 
the water:> have escaped and the uterus bas contracted upon the child, it may 
be foun<l that although one or both feet have been seized the head \\ill not 
recede or rise. It then becomes obvious that by some means the head must 
he pu:she<l up. This hi commonly effected b_y hol<ling clown the leg or legs 
wh1h1t a hand or crutch pasl:ied into the pelvis pushes up the head and chest. 
In this operation both hands work below the pubes. 

In several works-tho:ie of l\Ioreau, Caseaux, Churchill, and other~
diagrams are given representing one hand applied to the fund us uteri outside 
and the other seizing the feet inside; but it would be au error to suppose 
thut these indicate an appreciation of the principle of bipolar turning. 
They simply indicate the principle of suppo1·ting the uterus, so as to prevent 
laceration of the cervix whilst pushing the head into the uterus. The true 
bipolar method does not i11,·olve passiug the hand into the uterus a.tall. 

~ir James Sim pson (1845) got nearer the mark: "Use both your hands 
for the operation of tnr11i11g .... 'Whilst we have one hand internally in the 
uterus, we derive the greatest possible aid in most cases from manipulating 
the uterus and infant with tbe other hand, placed externally on the abdomen. 
Each hand assists the other to a degree which it would not be easy to appre
ciate except you yourseh•es were actually performing the operation . .. . The 
external hand fixes the uterus and fcetus during the introduction of the 
internal one; it holds the fletus in situ whilst we attempt to seize the neces· 
sary limbs, or it assists in m,oving those parts where required towal'ds the intro
duced huncl; and it often aids us Yastly in promoting the version after we 

~:~~1:~~z~~t~1 ~b~~,~~1:~hii~~li'ff~r:~~r~~~~~·f tl~:~~:(1~~~~i~ (~~:~\1~! ~~~~:~~a1 
rca~un for introducing the left as the operating hand." 

Here the principle of bipolar turning is at best but dimly foreshadowed . 
Robert Lee practised a manceuvre of tipping the presenting shoulder or 

breech away from the os uteri by one or two tiagers passed throurrb the os 
only. This was mostly done in cases of placenta prrevia, the fmlus being 
premature and small. It is not shown that he used an external hand. By 
a proce!:is of synthetical reasoning Robert Barnes had arrived at the true 
principle. In the'' Obstetric Operations," 18761 he says that in more than 
two hundred cases of turning he had never failed to follow Simpson's precept 
to use both hands, and he gradually found out that the external hand often 
d id more than t he internal one, so much so that the introduction of one or 
two fingers through the os uteri, to seize the knee pressed down upon the os 
hy the out-side baud, was all that was necessary. 

Still, ~m~ton ~icks's claim to o_riginality.in working out and expounding 
the apphcat1on of the external and internal bipolar metbod of po<lalic version 
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is illlli:o.pulable. His work on this subject is contained in a uiemoir in the 
"Lancel," 18UO, in the "Obstetrical Transactions," 1863, and in a special 
work in 1864. 

AnTIFICJAL CEPil.ALIC VER!;ION.-As head presentation is the type of 
natural labor, it follows that to obtain a head presentation is the great end 
to be contemplated by art. But, practically, head-turning is little known. 
Delh·ery by the foet is almost universally practised when the substitution of 
a favorable for an unfavorable presentation has to be accomplished . \Vhy 
is this? The answer is not altogether satisfactory ; it rests chiefly upon the 
undoubted fact that, in the great majority of instances, at the time when the 
malpresentation comes before us, turning by the feet is the only mode of 
turning which is practicable. Frequent experience of one order of events is 
apt so to fill some minds as to exclude the recognition of e\·ents that are 
observed but rarely. 'l111ey conclude that the course which is pl'Oper for 
most cases i:s proper for all; and, adopting this course in all cases, they shut 
out the possibility of learning what Nature can do or what can be achieved 
by otber means. 

In the se\·enteenth century and in the beginning of the nine4eenth, Vel· 
peau remarks that cephalic turning was hardly ever mentioned unless to be 
co1H.lemne<l . Flamant was amongst the first to revive the practice. In two 
ca~es of arm presentation he raised the breech towards the fund us uteri; the 
head, thus made to descend, was seized by the hand. The liquor u.mnii had 
long escaped . He worked on these cases entirely by internal manipulation. 
Wigand accomplished the same object by external ruanipulntiun, saving the 
children . E. l\Iartin, Ilohl,1 Lazzati, and others advocate the practice. 

Tim Ixu1CATIONti F'OR Ilt::AD·TURNISG.-A. Before the acces!';ion of 
labor: When the uterus and fcetus are placed obliquely in relation to the 
pel\'ic brim; and iu some cases where the shoulder is actually presenting. 
B. \\Then labor has begun: 1. When the uterus and fcetus are placed 
obliquely in relation to the pelvic briru, which obliquity may be preparatory 
to the complete substitution of the shoulder fbr the head. 2. In some cases 
of shoulder presentation, the membranes being still intact. 3. In some cases 
of shoulder presentation, the membranes having burst, but considerable 
mobility of the head being still preserved. 4. The forehead or face present
ing. :;. Descent of the hand by the side of the hend. 6. Prolapse of the 
umbilical cord by the side of" the head. 

A. Head-turning or Rectification before LaboJ·.-EsterlC, the great advocate 
for this operation, was lead to adopt it from the observation of the frequent 
occurrence of spontaneous version. He had remarked that this change had 
occurred after the escape of' the liquor anrnii an~ the shoulder was down. 
The patient must be placed in such a po:c<ture as to produce the greatest 
po~ible muscular relaxation. Bearing in mind the conditions which take 
part in spontaneous version, it is nece~sary to ~mitate them as much . as 
po~ible. Amongdt these ~s the lateral c~ntractrnn of the u~erus, which 
diminishes the transverse diameter, and which exerts a convement pressure 
upon the ovoid extremities of tbe. child; and the movements of the ~retus, 
the repercu::;sion of its head, and its descent, when the centre of gravity of 
the fretal body favors its fall. To imitate this, the lateral contractions must 
be replaced by lateral pressure. This is applie~ to~va_rds the fundu~ or the 
cervix, according to the situation of the part which 1t is sought to ra1~e or to 

~ll~~r;~~·m ~~ i:h~r~~=~~~~ ~~::~~~~~~ :~~~!~~b{ ~~~!~e ~~ii~tse~~r~~~ft~;~s10,~~l~!e 
strokes are then made iu rapid success10n simultaneously upon the two 

1 Lehrbuch de1·Geburtslullfe1 18G2. 
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extremities, one giving a movement of ascent, the other a movement of 
descent; or we may act upon the l.1ead alone, whilst t~e .ot.her hand makes a 
steady pressure on the contrary side, the more to d1mm1sh the transverse 
cliarueter. The ciesired position being effected, it is necessary to maintain it. 
This is done by the adaptation of cushions or pads to the sides of the opposite 
poles of the fcctal ovoid, and supporting them by a bandage. 

B. 1, 2, 3. Head·turuing may be tried in cases of moderate obliquity, the 
liquor amnii being still present, or only recently escaped . It is also importa!1t 
that the action of the uterus be moderate. Supposrng the case to be one m 
which the head is deviated to the left ilium, and the fund us, with the breech, 
is directed to the right of the mother'::; spine, the first step is to place the 
woman on her left side. In this posture, the fundus of the uterus, loaded 
with the breech, and being movable, will tend to fall towards the depending 
side. This will act as a lever upon the uterine ovoid, and t'1e lower end of 
the uterus with the head in it, so as to facilitate its return to the brim. In 
such cases, Wigand recommends that the posture should be repeatedly 

~~!~r~~di'i!~~~ tt~1:~;{;~i.n '\~~~c:u i~h~~~s ~~~tn~~ tl~eai~~~~1:1·t~~eh~a;!11~~a~~: 
are ruptured the better. The patient must henceforth he kept carefully in 
the same posture, the uterus being supported in due relation by the hands 
externallv. But we believe that in many cases the dorsal posture will lend 
the great~st facility. 

'Ve must apply pressure to tbe uterus towards the median line of the 
mother, both at its fundus and at the lower part, which contain~ the head. 
The bead will thus be pushed by one hand to the right, whilst the fundus 
uteri is pushed by the other hand to the left. 

If labor have begun, we may combine internal with extemal manipulation, 
"\Ve may press upon the fundus with one band, whilst with a finger in the os 
uteri we pull this over the centre of the brim. External pressure by a pad 
laid in the hollow of the ilium in which the head lay will aid the manccuvre. 
Then, having got the head into tbe proper position, whilst it is kept so by 
an assistant, rupture the membranes. The contraction of the uterus tends to 
restore its natural ovoid shape, and will also tend to keep the child's long 
axis in due relation. If by this contraction the head should happily become 
fixe<l in the brim, the manrouvre has succeeded; the labor has becOme natural. 
But if the head still show a disposition to recede, it should be grasped at 
once by the forceps, and held in the brim until it is sufficiently engaged to 
be safe. 

4. The mode in which forehead and face presentations arise out of exce:ss 
of friction or re:iistauce encountered by the occiput, and the way of restoring 
the vertex to its right position, have been described. 

5. Descent of ihe Hand by ihe Side of ihe Head.-When this accident occurs 
it is apt to proceed to shoulder presentation, the hand and arm slipping 
down and we<lging the head off the brim to one or other iliac fossa. Hence 
the importance of correcting this complication as early as possible. \Vbilst 
the parts are still movable it is commonly possible to push up the presenting 
hand by meaus of one's left fingers in the vagina; and at the same time, by 
pressing down the head by the external hand towards the brim, the head is 
made to fill the space until the forceps is applied. Then, drawing the bead 
into the brim, the hand cannot again descend. 

6. Prolapse of the iimbilical cord by ihe side of ihe head may sometimes be 
managed successfully in a similar manner to that described above for the 
hand, having first replaced the cord above the head. But there are other 
forms of prolapse of the cord which call for more detailed description. 

The causes which lead to prolavse of the cord are generally those which 
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favor the prod.uctiou of malposition of __ the child, such as pelvic distortion, 
placenta prrevrn, excess of liquor amn11 . All causes that hiu<ler the com
plete filling of the lower st:gment of the uterus and the pelvic brim by the 
prc~enting part of the chiid, of course, leave room for a loop of cord to fall 
~hrough_. T~c. cord is especi_ally apt to be hooked down if it be overlong. if 
1t take its or1g10 near ~he orificial zone of the uterus from the lower margin 
of the placenta; nod 1f there be a sudden rush of liquor amnii when the 
m mhrnnes burst the cord is apt to be swept down with the stream. 

One thing deserves attention. Prolapse of the cord has frequently hap
pene1l when the patient has been sitting or standing up at the time lhe 
membranes have burst. llence it is desirable lo keep the patient on her 
bed when this event is expected; and then, should the funis come down, the 
accident mny be detected at the earliest moment-a point of paramount 
impor~an~e. The press.ing indication is to rescue the child from the clanger 
of per1sh111g by asphyxia. 

There nre {wo periods of p1·olapse. The management varies accordingly. 
The first case is when the cord is felt below the presenting part of' the child 
whilst the membranes are still entire. Hitherto the risk of pressure upon 
the cord is small. It is rarely necessary to interfere before the membranes 
buri::t. But when the cord is felt through the membranes we must be pre· 
pared for the coming event, and also for the probability of some other part 
of the child than the head presenting. The moment the membranes burst, the 
cord will probably be cnnied down by the torrent of liquor amnii. If the cer· 
vix uteri be freely open at the moment of bursting, the condition will be so for 
favorable for immediate efforts to replace the cord or to deliver promptly; 
but should the cervix be only moderately open the risk is greater. In this 
case we should do well to dilate the cervix before the membranes burst by 
the water bng8, so ns to insure freedom for manipulation . 'Ve must be 
ready to act nccurding to the indications of clanger to the child and the 
presentation. 

~ince, during the passage of the child, the prolapsed cord must undergo 
protrncted compression, the child'l:J life is in imminent danger. Rescue will 
depend upon one of' two conditions: first, upon reposition of the fun is above 
the pre!-:enting part of the child, and its retention there; or, secondly, upon 
the speedy delivery of the child before fatal asphyxia has occurred. Some· 
times we haven choice in the method of proceeding; sometimes the course 
of action is imperatively dictated by circumstances. For example, if there 
iii a shoulder presentation, there is obviously a major re:tson for turning. If 
there is placenta. pncvia, with profuse hemorrllllge, to secure the safety of 
the mother must be the first object. For this, turning may be indicated; 
indeed, that which is best for the motl~er oft~n gives the cl_1a11ce for the child 
al~o. In the case where the cord sprmgs from the margm of the placenta, 
nncl this margin descends to n~ar the orifice of the ~vomb, it is clc~r that 
there is not much hope of keepmg up the cord, e\·en 1f we succeed m put· 
ting it back into the uteri1~e cavity; the next pain will e.xpel it ag.ain . The 
pro~pect of' saving the child depends upon pro~npt dehv~ry. It t~e. head 
present, it is best to put on the for~e~s at once i if the ?S 1s not suffic1e11tly 
dilated, apply the wnter-bags i or, _if tt a.pp.ear that delivery cnn be effected 
more quickly by turning, adopt this operation.. . 

If there be contraction of the COD.Jugate diameter of the pelvis, so that 
the cord slips down 011 <me side of the promontory where the brim cani;iot be 
blocked by the head, we may try to r~place the cord _before proce~dmg to 
deliver. The same thing shoulrl _be tried when there 1s no deformity, and 
when the cord springs from the higher zones of the uterus. 
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A s to the Modes of R eposition of the Cord.-We may occasionally-rarely, 
it is true-take the prolapsed loop in the fingers of the left hand, and, in 
the absence of contraction, carry it up into the uterus above the presenting 
head, and e\·en hang it over the child's kue~ or foot. t.Jnless we succeed ~a 
thus finding a peg for it, it will almost certamly follow ~he hand. down agam 
as we withdraw it. And whenever we have succeeded JD carrymg the cord 
into the uterus, we must immedintely lrJ: to 611 up the pelvic brim w.ith the 
child's head. This may be done sometimes by external pressure.with the 
hands, or better still by the forceps. . When ~he cord comes down m _breech 
or feet presentation, we may do as 'V1gan? did-carry up the cord with the 
band, and immed iately bring down a !e~ rnto the os uteri. 

Another mode of replacing the fums 1s by help of the so-called knee-elbow 
posture. Thus, the pelvis is raised above the level of the fundus of the 

Fw. 203. 
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uterus, and not only gravitation, but a suction force of the abdominal cavity 
is brought into aid. But, even here, the forceps must be used to bring the 
head into the pelvis. This plan was taught by the late Dr. Bloxam, when 
R obert Barnes was house-surgeon under him at Queen Adelaide's Lying-in 
Hospital, forty years ago. It has since been enforced and successfully 
applied by Thomas, of New York, under the name of the Postural method 
(1858), by Theopolrl (1860), by Wilson, of Glasgow (1867), and others. 

We may, by help of this posture, succeed by the hand alone. But a 
special instrument to replace cord may be useful, a multitude of instru
ments have been invented. None surpass in simplicity and effectiveness the 
contrivance of Roberton. This is a long flexible rubber catheter of large 
calibre mounted on a stilet, with a large eyelet-hole near the blind end. 
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Fig. 201 represents the tube in nction . A loop of coarse soft silk or worsted 
is carried through the tube nncl out at the eyelet, or a loop of worsted may 
be tied upon the encl of the catheter. The proiapsed cord is caught in the 
loop. The tube is th.en c.arried by the stilet past the preseuting part of the 
child until the cord 1s fairly lodged Ill the uterus. Then, applying a finger 
of one hand to the lower end of the tube, the stilet is withdrawn, leaving 
the tube ancl cord in situ. The tube will come away with the placenta when 
the child is hora. 

If the cord is flaccid and pulseless, especially if the prolapsed loop is col<l, 
and if' tickling the child's feet excites no reflex movement, it may be prewmed 
that the child is dead. But it is proper to auscultate the abdomen; and, if 
the hand is passed into the uterus, we should take the opportunity of feeling 
the chi ld's chest for the heart-beat. If the child is known to be dead, the 
indication is clear to turn our attention exclusively to the interest of the 
mother. 

Allied to prolapsus is the entanglement of lhe cord ro1md the child's neck. 
The cord being perhaps of excessive length, and the child's hend being pre
vented from filling the Jower segment of the uterus, n loop of cord 1odges 
there, so that when the cervix opens the head passes through the loop. This 
is the most common mode of production. But it may occur before labor 
under spontaneous version . The child commits suicide by hanging. Occa
sionally two, or even three, coils are found round the neck. The effect of 
this accident is that, as the child descends through the pelvis, the cord 
tightens round the neck, tending to strangle it. The labor is likely to be 
arrested from the child being held back by the cord dragging upon the 
uterus. 

It is a good rule in ordinary labor, the moment the head is born, to pass 
the finger .round the neck to feel if the cord encircles it. If' it is found 
loose nod the body is advancing, so that you have no time to bring the loop 
over the head, open the loop and let the child's body pass through it. But 
if the hel\d is not advancing, if·it be observed that after every pain the head 
seems to be retracted, if there is unusual uterine pain, and especially if the 
ch ild's face is becoming congested and the cord is felt tight nad pulseless, 
not a moment should be lost in passing a finger under the cord and severing 
it. Then accelerate the birth of the child, and tie the cord at the usual dis
tance from the navel. If it be feared that the child may hleed, both ends 
of the divided cord mf\y be tied before delivery. But this is not really 
necessary. 

The Management of Certain Difficult Breech Labors. 

The management of ordinary breech labor has been already described. 
Usually it proceeds smoothly enough under spontau~ous _f~rces .. ~ut there 
arise cases in which aid is necessary. The true rule Ill g1v111g md 1s to pro-

1~~c~a~lp~~~i~;1 ~~~rd:fi,~~~-~~l~/~:r~li~:e.ryki~~~ ~~~1sbt:~~c~n~oo~1~~~d;a~lr~~ 
senting, a great part of the en~ coatcmpl~ted in podalic turnin~ is. nlready 
accomplished . The problem 1s, so far, s1~pler than that of effecting com
plete version i nod it n~ay_, the~efore! log1cnlly and usefully ~erve as an 
introduction to the descnpt1on of version for shoulder presentat10n. 

There are two principal conditions of breech presentation under which 
labor may become arrested or difficult. _Wheth~r the position be dorso~ante
rior or dorso-posterior, the legs may be disposed 111 one of two ways: !?1rst
and it is the most common way-the legs may _be ilex~<l upon the thighs, so 
that the heels are nenr the nates, and-what is very 11nportant to recollect 
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-not far from the os uteri (see Figs. 143, 14-!, 204); or, secondly, the legs 
may be extended so that the toes are pointed close to the face (see Fig. 206). 

In both cnses the breech represents the apex of a wedge entering the 

FIG. 20-L 
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pelvis, whilst the base is delarecl at the brim. The iuclicatiou is to decom· 
po~e the wedge. The priocipie of action is the same. To take the simpler 
case first, that i~ which the legs are flexed upon the thighs, the feet near 
the natet". Ia tlus ca"'e (:-ee Fig. 20-:l) the ruann_•uvre is simple and effective: 
bring down one leg. 

The fir:st thing to do is to determine the position of the breech in relation 

~~ f,1~~1a~lfv~~ce:~~~: ,~~~r5i~[o c~h~1~~~l !i~,i~~na~s~~ i~e~c!;~~e1~~ i~~1~r 1~:e;er:1~f :~i 
parts. In a breech case we thus reach the trochanter:;, and above them the 
groins, where a finger will pass between the child's body and the thigh flexed 
upon it. Then in front will be the fissure between the thighs; and here, if 
the legs are flexed upon the thighs, will be the feet to remove all doubt. 
These are wha.t we are in search of. 'Ve only want one. It is much more 
easy to bring down one foot, and it is, moreover, more scientific. The ques
tion now comes, \Vhi ch foot to bring down? The one nearest to the pubic 
arch is the best. To seize it, pass the index finger over the instep; then 
grasp the ankle with the thumb, and draw down backwards to clear the 

Fw. W(i. 

snnphysis puhis. \\' hen the leg is extended outside the vulva, it will be 
f~rnn<l that traction upoo it will cause the half breech to descend and the 
child's sacrum to rotate forwarrls. The further progre:ss of the case falls 
within the ord inary laws of breech labor (see Fi~. 20,)). 

The ,<;econd crrne-that in which the feet 1ie at the fund us of the uterus close 
to the face-is far more difficult. The wedge formed by the extended legs 
and the upper part of the trunk must, in some instances at l~a.st, be d~com
po.:5ed before cleli\·ery can be effected. The cause of the chfticulty will be 
understood on looking at the diagram (_Fig. 206), and_ on ref:lectiu~ that ~he 
breech or wedge may in great pnrt be dnrnn low down mto the pelv1s1 leM·mg 
hut littl e space for the operator1s hand to patisj further, !lrnt t~e hand must 
pass to the very fund~1s of the uterus. to reoch a foot. ~ o ordmary case of 
turnin"' involve8 pn~:;1ug- the arm so far. . . 

The ~node of proceeding is us .follows: Pla~e the patient on her left side 
(see Fig. 206); produce :wrc:-<the~ia to the surgical de:r.reei support the uterus 
with the right h:rnd on the ab<lomen; pn~s the left bnn<l rnto the uterus1 
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insinuating it gently past the br_eech at the brim, the palm b_ein~ di~·ect~fi 
towards the child's ab<lomen, until you reach a foot-the an tenor foot t:! still 
the best to take; n finger is then hooked over the instep and drawn down so 
a~ to flex the leg upon the thigh. Keeping hold upon the foot, it is drawn 
down out of the uterus, and the wedge is broken up. The main obstacle is 
thus removed, and we have the leg to draw upon if m~re t•is dfronte is needed. 
One caution is necessary in performing this operatwn: the finger must be 
applied to the instep. It is of no use to attempt to bend the 1.eg by acting 
upon the thigh or knee; the ~orefinger mus.t therefo~·e be c~rried nearly to 
the fimdus of the uterus. This and the fillrng up of the brim, and even of 
a part of the pelvic c~dty sometimes, by the breech, render the operation 
one of con!'iderable d1fficulty, demanding great steadiness and gentleness. 
w· e have on several occasions brought a live child into the world by this 

Fro. 207 
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proceeding when forceps, hooks, and various other means had been tried in 
vain. For want of right appreciation of this case, the uterus has been 
ruptured in the vain attempt to deliver by bad methods. 

This difficulty seems scarcely to have been noticed in the modern text
books i some, indeed, still reproduce diagrams representing the exteuded legs 
as the usual attitude of the fcetus in breech presentations. Fielding Quid, 
however (17.t.2), seems to have clearly understood these cases. ' Vhen the 
feet, he says, are near the outlet, u seize them, and at the same time that they 
are drawn forwards the buttocks must be proportionately thrust into the 
womb by the fingers of the left hand; for want of this precaution the thigh· 
bone of many an infant has been broken . Both legs and thighs may be 
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extended along the child's body so as to have a foot over each shoulder, 
which much increases the difficulty. In this case each leg must be taken 
separateJy aud the knee bent." But it is superfluous trouble to take both 
legs i one is easier and better. 

It is quite excusable before proceeding to so difficult an encounter to try 
some other method. The child may be small and the pelvis large, and so 
a moderate degree of tractile force may be enough to bring the wedge through 
without decomposing it. Various manceuvres have been adopted. You may 
book one finger in a groin, and draw down; or, what we have found better, 
you may with the forefinger hool~ down each groin alternately (see Fig. 208). 
In this way the breech will sometimes move, and when it is delivered. the 
wedge may be decomposed outside the vulva by flexing and bringing d~wn 
one leg. Or a piece of tape or other soft cord may be passed over the grorns, 
as Giffard did . An apparatus such as a flexible catheter might be used to 

Fro. 208 
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carry the string over the l.1ips. after the manner adopted to plug the po~te~ior 
nares for epistaxis (see Fig. 208) .. Rarnsbot_ha!ll reco~mended the slipping 
a silk handkerchief over the gr(lms. But it is very likely that these and 
like measures may fail i and by the extent to which they may have succeeded 
in bringing down the bre~ch, by_ so much is the difficulty increased . The 
wedging is tighter; ther~ 1s not~rng le~t butt? decomp~se the wed.,e. And 
this we repeat it emphat1ca1Jy, is the right tlung to do rn th<:> -first instance. 

rt must, however, be noted that some J?10Il ?f high authori.ty advocate the 
use of the forceps to the breech. Certarnly m some cases it answers well. 
Professor Harvey, of Calcutta (1884), contends that the forceps should be 
tried in extreme cases. Special forceps have been devised to fit the breech . 

Whenever traction is made, and especially when rntatioa of the child on 
its axis is made by t~1e 01~erator, ther~ is great risk o'. the arms hitchin9 on 
the edge of the pelvic Imm and rnnnmg up by the sides of the head . The 



810 TURNING. 

wav of getting over this difficulty will be explained when describing version 
for. tran.:;veri3e presentations. 'Vhen the breech and trunk are delivered, the 
arms and head may follow with the• aid of slight guiding force; and it i:s 
important, in the child's interest, tha_t th~ slightest possible traction force .he 
used. If~ howe\·er, we feel no pulsat1ou m the cord, and there be ~onvul~t\·e 
twitching of the legs with spasmodic heaving ?f the chest, th?re IS no time 
to lose; the delivery must be accelerated. This may be done m one of ~wo 
ways: First, we may hook two fingers of one han~l ov~r thesh~ulde_rs, wl11bt, 
the other hand holding the _legs, we exert tract10n 10 the d~rec~JO? of the 
axis of the pelvis; but if this manceu,•re do not succeed readily, It IS better 
to use the forceps in the ruaoner described flll the application of the forceps 
to the nfter-coming head . 

Difficult Twin-labors. 

Amongst. the most puzzling cases requiring operative interference are 
certain ca~es of twins. The ordinary history of twin-labor has been sketched . 
Commonly, a:> we have seen, the embryos are lodged each in its own bag of 
amnion nncl chorion (see Fig. 1-33), and are so packed thnt when labor occurs 
one presents at a time in the peh·ic brim and traverses the pelvis before the 
other fruit-sue is ruptured. Thus thefcetuses do not get in each other's way. 

The labur is apt, however, to be lingering from over-distention of the 
uterus, and the birth of the second child may be delayed. The advance of 
the first child is apt to be slow, because the driving force has to be trans· 
mitted through the medium of the amniotic sac of the second child. Whether 
we suspect twins or not, the indication for the forceps to deliver the retarded 
head in the pelvis is clear. A very little ·1.1is d fronte may be enough. ;rhen 
comes the question, what to do with the second child. Shall we expedite 
its delivery, or leave it for the natural power to expel? 'Vhen expectation 
has been the course adopted hours, even clays, have elapsed before the second 
child was born. 'Vant of power is the usual cause of delay; the nerve-store 
has been exhausted iu the effort of delivering the first child. 'Vant of power 
is a cogent reason for giving help; it is not wi'lc to leave an inert uterus and 
an exhausted system to struggle alone. David Davis frequently saw flooding 
ensue in the practice of those who waited after the birth of the first child. 
The judicious course is to allow a moderate time, say half' an hour, for the 
system to rally from the first labor, and then to help the second labor. 
Immediately after the expulsion vf the first child, apply the binder firmly 
to support the uterus. If the membranes bulge through the os uteri, rupture 
them, and at the same time increase the pressure on the fundus uteri. If 

::~>~~,~~eui~;~~~s ~~t~~1~ ~~:J· ~~!s!~~. u~:u~a~1:ru\t\~\·7;1~d}J:\~~ ~\~:~~~11~ 
by external pressure, squeezing the child out, as it were. 

"~hen the embryos are both lodged in the samesac-tlrnt is, in one common 
chonon and amnion-awkward complications may arise. Before or during 
labor the_ lim_bs and heads may become so entangled or locked as to form one 
mass, which 1s too large to pass through the pelvis. The embryos may per
form the most remarkable evolutions i cases have been known where one 
embryo has dived through a loop in the other's umbilical cord and knots 
have been forme<l invoking the two cords. ' 

The most c?mmon form of locking ~ccurs through the hitching of one head 
under the chrn of the other i and this may happen whether both ch ildren 
present head-first, or one by the breech. the other by the head. The latter 
CD!:ie appears to be the more frequent. A child appears by the feet or breech; 
nn<l when born as far as the trunk or ar::ns, it is found that the labor does 
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not proceed, and on making traction to accelerate delivery, unexpected 

;~~il~~:i~~1e i~~ ~~;~ba~·;,u th~~\~~\1~~~ ~~~o5~~~~~,1~:~ :l~a~1~t~e;~!~;s h;~~: ~~; 
up by the sides of the head. wedging it in the brim. You liberate the arms 
and pull again, and still the head refuses to mCo\"e. Renewed examination 
i~ now made. "'\V c may get information in two ways: First, under an~sthesia, 
pass the left hand into the pelvis, so as to reach above the child's breast, feeling 
for its chin or mouth. Instead of feeling thii:l first, we may be surprised at 
meeting a hard, rounded ma-..s (see Fig. 209) jammed in the neck and chest 

FIG. 20!'1. 

of the presenting ehild, whic_h can hardly be anything else than the h~ad of 
another child which has got m the way. Secon~lly, by external palpation .we 
may succeed in mnkin~ out thr~ugh the abdommal w_nll t_hc hend. ~f a ch.1lcl 

rt~~:in~;~118i~1~h~)~:~81S,01~~~·1l/;~~~~~~ ~~~a0t~~t~~ ~~~~r,~;~~h1 ~~.:,!1~~~~1f~h ~:::~;ls~ 
explorin the interior of the pelv1s1 will satisfy us is the head of the fi_rst child . 
Further ~>nlpation will trace tbe trunk and. breech of the secon_cl .cl11ld. 

If the cbililrcn are srunl_I th~y ma):, with mar~ or l~ss c11fliculty, c~me 
through the pe1vis together 10 this fasb10u . Sometimes 1t has been possible 
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to seize the second hea<l by the forceps, and to extract it without disturbing 

~~:er,~5t~ c;~i!~· th~~~ ifT\~1: 1~:~~~~rr:Yo0w~1\c~
11b~~~ge~~l~~s b~r~~bj~~~1e~l ~~ ~~! 

hazai·dous; even with children below the average size, the head of the second 
resting on the chest and neck of the first form a '~edge too large to clear the 
brim. We get the state of things represented in Fig. 209. Dis the apex of 
the wedge driven into the pelvis; E c is the base too large to enter; A is the 
point at which the wedge may be decomposed. 

The problem before us is how to extricate one head from the other so as 
to allow one child to pass at a time. There are several methods of accom· 
plishing this. But before deciding upon one, it is well to study how the 
children are affected by the complication. Is one child in greater jeopardy 
than the othel'? If so, which? If we find that the situation involves extreme 
peril or deu.th to one ch ild, we shall not hesitate to mutilate this one, if by 
so doing we secure or promote the safety of the other. 

1. Tile first thing to try is to disentangle the heads without mutilating 
either child. It is still possible that both may be born alive. The patient 
being an::csthetic, the operator presses back the trunk into the pelvis as much as 
possible, so as to lift the two beads off the brim, and so to loosen the lock . 
Then by external manipulation, aided by a hand in the pelvis, we try to push 
the heads apart in opposite directions. If we succeed in unlocking them, 
the head of the second child is held out of the way, whilst the operator or 
an assistant draws down the body of the first child, and engages its head in 
the pelvis. If this be accomplished the difficulty is over. 

2. Experience shows that the first child, whose t runk is partly born, 
encounters by far the greater danger. Its umbilical cord is likely to be com· 
pressed; its neck and chest are forcibly squeezed. On the other hand, the 
cord of the second child is comparatively safe, and the pressure upon its 
neck is less severe. 'Ve may, moreover, find by feeling the cord of the first 
child that it is pulseless and flaccid; that tickling its feet excites no reflex 
action i and the finger on the chest may feel nu heart· beat. Having thus 
determined thnt there is but faint or no hope for the first child, we turn to 
the best means of rescuing the second. 'Ve may dacompose the wedge formed 
by the two heads by detaching the head of the first. This is done by drawing 
the body of the first child well backwards, so as to bring its neck within 
reach. Held in this position by au assistant, the fingers of the left hand 
are passed in to the pelvis so as to hook them over the neck and serve as a 
guide to Ramsbotham's or Braun's decapitator, or the wire·Ccraseur. If 
these are not at hand, the task can be accomplished by strong scissors (see 
Fig. 209). A B represents the line of decapitation. 

As soon as the neck is severed, the trunk will be extracted by traction 
easily enough. The loose head will then slip up or on one side, 01· can be 
made to do so by passing the hand inside the uterus. If the head of the 
second child <lo not descend by the spontaneous action of the uterus, it may 
he seized by the forceps, or we may seize a leg and turn. The head of the 
tirot child will follow last of all. If it offer any difficulty, it may be dealt 
with in the manner described hereafter in the section, 11 How to deal with 
the cletruncatecl head left in utero." 

3. If there be reason to conclude that the child is dead, it would be justifi· 
able to perforate its head, and lessen its bulk by help of the crochet. This 
is another mode of' breaking up the base of the wedge. The head will then 
flatten in and permit the trunk and head of the first child to be delivered. 

In the case of head-locking (see Fig. 210), where the head of the first 
child presents and gets locked by the head of" the second, a similar rule of 
action will apply. The heads may be disentangled by external and internal 
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:n~d"!r.~/1:~i~~· n~~:/~~ntgptubsi~~;\:"~;)~~=i::c~~~ ~;:~~~!~ 1~~~d e~{r~~: fi~:c~~:t 
~~~~~~> A good case in which this plan succeeded is related by Graham 

Another rule should be ohserved. When the first child is born do not 

f1~~l ~trd0 ~11~~. cb~.(~,n~~~~~~t:[u~~ ~~c~~~[ i~rt:~i:~;~f t~~ i~~fd~~l~~;~t 
f~·et~~s~0::rd1;!~ ~~~ds~:.:'l~~{: ~b:ys~:o~~t~~fi~,d oirn ai:~:~t ~l~~t ~i~[u~~;;~~ ~~ 
it:; cord; or you may detach the placenta prematurely, thus giving rise to 

FIG. :l!O. 

hernonhnge; and in the probable event of the placenta being united or 
common, again imperilling the child in ulero. It is better if the cord 
becomes tight, so as to drag on the umbilicus, to divide it without attempting 
to tie the cut ends. 

Don:s.AL on XucrrAL D1sPLACEllENT OF AN AK,r.-Sir .James Simpson 
and Cazeaux drew attention lo a curious cause of' dystocia. An arm may 
slip up and become locked behind the neck (see Fig. 211 ). As the diffi 
culty is to be met by altering the position of the displaced limb, it comes 
under our definition of turning. 

This displacement most commonly occurs in cases of podalic or breech-

~~~dr~c~d a~t;r ut~;ki\0r~i 1~:1~i;:if a~'l~!i.~e1tt~stl~iuc~:!~~t~!~~~ ~f.5:h~ei1~~1;_t!;{ 
rotating the child upon its axis <l~rrng extracti.on . The truuk revolvmg 
under this manipulation, the arru is caught agnmst the wall of the uterus, 
and under excess of friction does not move round with the trunk, but comes 
to be applied to the nape of the neck. Duges and Cazeaux explain that 

1 Edin. )led. Journ. 1 H:!tiO. 
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this may happen in two ways. First, the arm may cross behind the nucha 
after having been raised above the head; the croi;sing then takes place from 
above downwards, aurl from before backwards, relatively to the fo:tus. 
i-:econdly, it may take pince from below upwards, the arm rising on the back 
of the fcetus, and being arrested below the occiput. The arms are habitually 
placed by the sides of the chest. In rotating, the attempt is made to carry 
the abdominal aspect of the child towards the loins of the mothet·; the trunk 
alone moves; the arm, therefore, remains behind; the operator in perform· 
iug extraction draws the trunk down; the arm is caught by the symphysis 
pubis, where it is detained unLil the nucha comes down to clench it. This 
displacement, therefore1 is produced by too much diligence. Those who 
anticipate :Xature, thwarting her operations, must be prepared for the con
sequence. 

Let us extract light from our error. We must retrace our steps. By 
rotating the child back in the contrary direction so as to restore the original 

Frc. 211. 

position! we i:uay possi_bly liberate the arm. At any rate, further necessary 
proceed mg w~ll be ~aster. Carry the trunk. backwards so as to give room to 
pa~s ~he forefinger Ill between ~he symphys1s and the child's shoulder; then 
hookrng on the _el~ow, draw tlus ~own wards and then forwards. It may be 
useful as a prehmrnary step to garn room by first liberating the other arm. 

If the arm cannot be extracted, it n1ay be necessary to perform crani
otomy. 

In Simps~n'.s case _the head presented. It is not easy to imagine how the 
hand of a l1V1ng child can get behind the neck when the head presents. 
Sunp~on suggests that this occurs more frequently than is suspected, and 
that it accounts for many cases of arrest of the head where there is no dis-
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pr?portio111 nnd which resist even traction by forcep:::; . Ile recommended to 
brmg clo~rn the hand .and arm forward over the side of the hend,cmwerting 
the case mto one of simple presentation of the head and arm. Or recouree 
might be had to turning, as was done successfully by the late Jardine 
:\lurray. 1 

DYsTOCI.\. FRO)t Exci::."""I\'E R1zE OF THE Anoo:i.1EN OF TnE Fmn ... ~.
Tbis may happen from dropsy, from enlarged kidneys or liver. In ~ome of 
these cases the abdomen may burst, or be originally defective, so that the 
intestines will prolapse. Such a condition, if not produced deliberately by 
the surgeoo, may puzzle extremely. The procident intestines may be taken 
to be thoee of the mother, and lead to the conclusion that there is i·upture 
of the uterus. Or, on the other hand, where there has actually been rupture 
of the uterus or vagina, with protrusion of intestines, these may, under cir· 
cumstuuces disturbing the surgeon's judgment, be assumed to belong to the 
child, and be cut awuy. 

The case is d iagnosed presumptively, if the head presents, by the arrest 
of labor, the head refus ing to yield under traction by forceps. After reason· 
able trial in this way, to avoid exhaustion on the part of the mother, or 
rupture, cran iotomy becomes necessary. Even then the delivery is arrested. 

Then passiug the hand into the uterus, the child's abdomen, distended 
beyond measure nnd giving the feel of a large tense sac containing fluid, the 
real ob:;tacle is determined. 

'Ve may then puncture its abdomen with a long trocar, or even rip it open 
by the crotchet. The easiest way to deliver after this is to bring down the feet. 

If the breech or feet present, the diagnosis and treatment are easier. 
Pulling on the legs causing no advance, the hand passed into the uterus 
ascertains the nature of the case. Puncture quickly reduces the obstacle. 
We have been called to cases of both kinds. 

Dystocia from, .Monsters. 

It is conven ient in this place to consider the mode of delivery of monsters. 
Double monsters mµy give r ise to difficulties like those which occur in 
delivery of' twins. In many cases1 Nature is able to clenl with them. They 
are most frequently dead or· po!:;sessed of little vitality, a circumstance not 
usually much regretted . The death is often the result of the mode of birth, 
one part of the monster pressing injuriously upoa aaother. If ia any case 
of obstructed delivery it could be with certainty diagnosed that the cause of 
obstruction was a monstrous embryo, the iadicatiou commonly accepted to 
do our hest to save the mother. even at the cost of destroying the embryo, is 
enhanced . But this cannot always be known in time to influence our pro· 
ceedinrr. .As in the cnse of locked twins, we ure therefore led to postpone 

mli;~~~~}~~ 1i1~5t~~s~~fs~c~1~~tistl~~b~:~itvf~Ya1:a~·x~:11~~et!~~,c~~~1.?0tiie divides 
monster::i according to their obstetric properties, into four classes: 

A . T\\:O nearly sepurate bodies are united in front, by the thorax, or 
abdomen. In this case the feet or heads may present. The most favorable 
presentation appears to be th.e feet. The trunks com~ down nearly parallel 
The arms can be liberated without much trouble. It 1s when the heads come 
to the brim that the difficulty arises. The object is to f?et one hend at~ time 

ifo~~~~g\~~1!~c tl~~·i~I;ou~~l1~:~ !~~~e bb~~n~1~h: ~~~ci:~st,~!7e b/a~i:~ ~:~~n~~~ 
1 )[ed. Times 11nd Gttz .. 1~61. 
1 Ob-.t. Trnm. 1 v .. J. dii s Bull. de Jn F11cultede ~l•d., vol. iv 
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forwards over the mother's abdomen. This manceu vre has the effect of 

placing the two heads on a ~ifferent plan~, br~nging the posterior head low~r 

than the anterior one, which for the tune 1s fixed above the symphys1s. 

"rhen the posterior bead is in the pelvis, traction then will bring it through, 

and the second head will follow. If not, either the first or tbe second head 

cau be detruncated by Ramsbothnm's hook, or by scissors or knife. The 

command thus obtained over the course of labor in podalic presentations 

ret:!ders it desirable to turn if the heads present. 
But sometimes when the heads present, accommodation takes place, which 

permits them to pass without mutilation. Thus .l\Ir. llanks reports1 a case 

in which one head got packed between the shoulder and bead of the other 

body, so that both passed without great difficulty. One heac~ is born first, 

either by aid of forceps or spontaneoutily, and the correspondmg body may 

be expelled by :i process of douUling·up, or spontaneous evolution. If this 

does not proceed with sufficient readiness, decapitation or craniotomy of either 

the first or second cbild must be practised. 
B. Two nearly separate bodies are united nearly back to back by the 

sacrum, or lower part of the spinal column. In this case the ruode of delivery 

is ~S::ientially the same as in A . 
U. Dicephalous monsters, the bodies being fu2ed together. One head will 

come down first. The body follows by doubling or spontaneous evolution. 

If this does noL take place, decapitate the 6rst head and bring down the feet. 

D. The bodies are separate below, but the heads are partially united. 

'rhether the head or foet present, if there is obstruction, it is best to per· 

fornte the head. 
Labor with single monsters, especially the acephalous monsters, is not only 

at times puzzling, but is apt to be protracted. The diagnosis is apt to per· 

plex. 'Ve are not accustomed to feel a head divested of cranial bones. The 

labor is generally protracted. Ilemorrhage is likely to complicate. The 

protraction is due to the absence of a folly developed skull. As the uterus 

preNs upon the child the body doubles up itself; the hack of the neck 

becoming the presenting part. In fact, au acephalous fOOtus acts fike a dead 

frutus in retarding labor. The forceps mny serve, but turning will generally 

be preferable. 
The varieties of monsters described by Noble Smith have been consid· 

ered. In labor, they may simulate almost every complication. Tumors as 

big as the head itself may be attached to the head or sacrum. The limbs 

may be double or truncated. Such anomalies may defy diagnosis before or 

during labor. 
lfernia, femoral or iu~uinal, complicating pregnancy may not seriously 

obstruct the progress of labor, but may prove a source of danger to the 

mother. A coil of intestine might get compressed against the pelvis by the 

descending child. A similar danger might also result from vaginal hernia. 

Reduction should always be effected during pregnancy. The same observa

tions appl~ to umbilical hernia. This generally results from the separation 

of the rect1 muscles in a former labor, or from the wi<lening of the scar after 

ovariotomy. A well-adapted abdominal belt should be worn during preg

na~cy and labor to c.ompensate for the deficiency in the normal support and 

action of the abdommal muscles, as well as to guard against the protrusion 

and injury of the intestines. 

1 Obst. Trans., \'Ol. iii. 
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Podalic Bipolar Turning. 

The con~lition.s indicating this operation are: 1. Generally those which 
a.re not suited !or head-turning, or for the imitation of spontaneou~ evolu
ttan. 2. Especially those cases of oblique presentation, in which the breech, 
knee:;, or feet are nearer to the os uteri than is the head. 3. Cases in which 
the shoulder has entered the brim of the pelvis, and especially those in 
which the arm is prolapsed. 4. l\Iost cases in which the cord is prolapsed 
with the arm or hand, and cannot be returned or maintained above the 
presenting part of the child. 5. Cases of shoulder presentation in which 
the liquor amnii ha,; drained off, and in which the uterus has contracted so 
much as to impede the mobility of the fretus. 6. Certain cases in which it 
is desirable to expedite labor on account of dangerous complications, present 
or threatening: as hemorrhage, accidental or from placenta prrevia; con
vulsions. Iu Lhcse cases it is indiH0rent what the presentation may be. But 
the forceps would be preferred if promising equal expedition. 7. Some 
ctt~es of inertia, the head presenting, as in pendulous belly and uterus, where 
the head cannot be grasped by the forceps. 8. Certain cases of face pre
sentation. 9. Certain cases of minor contraction of th0 pelvis, which are 
beyond the power of the forceps, and which· ought not to be gi\·en over 
to crauiotorny. 10. Certain ca:5es of morbid contraction of the soft parts. 
11. As a part of the proceedings for the induction of' premature labor, in 
certain cases in which the pelvis is contracted, or other circumstances do not 
permit the spontaneous passage of the child with sufficient quickne:'S to 
secure u. li\re birth. 12. 8ome cases of craniotomy, as the readiest mode of 
extracting the fn>tus. 13. Certain cases of rupture of the uterus, the child 
being sLill in the uterine cavity. 14. Certain cases of monstrosity of the 
fCctus. 15. Certain cases of dystocia from tumors encroachiug on the pelvis. 
16. ('ertain cases of death of the mother during labor, in the hope of 
rescuing the child, when the Cresarean section cannot be performed. 

It is thus seen that version has a wide range of application, and that in a 
considerable number of instances it stands between the forceps and crani
otomy, being in some cases competitive or elective in relation to these two 
operations, whilst it has a large field of its own . 

In artiticial poclalic version we take as our guide, aucl seek to imitate, the 
spontaneous poclalic version. 'Ve now examine the conditions favorable to this 
opemtion. 'l'hese are: 1. The pelvis must be capacious enough to permit 
the passage of the frotus without mutilation. 2. The vagina and vulva must 
be dilnted, or dilatable enough to permit the necessary manipulations on the 
pa~sage of the child. 3. The pelvis must not be too crowded with the child. 
4. The uterus must not be contracted to such an extent that the fretus has 
been in great part expelled from its cavity, so that the pr~en~ing shou.l~er 
or head cannot, without undue force, be pushed on one side mto the iliac 
tUssa. 

If the shoulder is free ubore the b!~m, the hand _not descende~, it will be easy 
to push it across to the nearest 1l~ac fossa. lj t~ie s~101tlder _is movable, even 

~~~~1e d~ffinc~/~~ts ~\;~~r~~~~!!1:t:1:~ti~ i~~u~~e:~\~~~ i~s ~1~~~1tf:~t1~l'~~:a~~~ 
sinlc;·0~~ 1t~1~g 08t~1~~t!~~l:et~:s~i1~~1~~~1~~~sb~e~~ b31~i

1~1~~ ~~'~nJ1o~~~ 0i~to the 
peh·is, near the perineum, the body being firmly c~mpressed into _a ball by 
the spasmodic contraction of the. uteru~, the ~hild 1s almost certamly dead, 
nod turning may be difficult or 1mp~~1ble without extreme danger to the 
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mother. This is a strong indication for imitation of the process of spon~ 
taneous evolution. 

The Operation.-H is convenient to take first the more !:'irnple order of 
cases in which turning is indicated on account of conditions involving clanger 
to the mother, as hemorrhage from placenta prrevia, the head presenting, 
and the cervix uteri sufficiently dilated . A case of this kind-the forceps 
not being preferred-requires complete turning, and therefore best illustrates 
the mechanism of the bipolar method . 

'Ve must, in limi11e, dUtinguish between turning and extraction. 'Ve will 
assume a case in which both proceedings are necessary. 

Each proceeding may be divided into stages or nets. The Ruccessit:e aci.8 in 
turning are: 1. The removal of the presentiog part of the child from the os 
uteri, and the immediate placement there of the knees. 2. The seizure of a 
knee. :~. The completion of version by the simultaneous drawing down of 
the knee and the elevation of the head and trunk. These three acts com~ 
plete turning. 

Theseveralactsinexfraclionare: 1. The drawing the legs and trunk through 
the pelvis and vulva. An incidental part of this act is the care of the 
umbilical cord. 2. The liberation of the arms. 3. The extraction of the 
head. 

PREPARATORY MEASGRES.-The bowels are emptied by enema. The 
catheter is passed. Anresthesia is induced if difficulty is anticipated; but 
in the simpler cases of bipolar turning it is not an essential condition . Where 
there is any disposition to convulsion, we prefer nitrite of amyl. The patient 
lies on her left side, the uates brought to the edge of the bed; the pillows 
are removed so that the head and shoulders fall to the same level as the 
nates. The head is directed towards the middle of the bed, so that the 
operator's arm may not be twisted during manipulation; the knees are drawn 
up; aurl the right knee is held up by an assistant, so as not to obstruct or 
fatigue the operator's right hand, which has to pass between the thighs to 
work on the surface of the abdomen. 

To facilitate the passage of the hand is the first object. T he hand is opposed 
-first, by the muscles of the vu lva and vagina, the levator aai, and the 
sphincter. These contract spasmodically when the attempt is made to intro
duce the hand. Secondly, the cervix uteri may oppose in like manner. The 
difficulty is overcome by anresthetics and by free lubrication with carbolized 
vaseline or oil. In some of the simpler cases under discussioni it is not even 
necessary for the hand to pass the vulva. Two fingers reachiug the presenting 
part are enough. 

The state of the cervix has to be considered. It is one of the natural con-. 
sequences of a shoulder presentatiou that the cervix is but rarely fouod 
?il~ted. enough for. turning and delivery until after, perhaps long after, the 
md1cat1on for turnmg has been clearly present. A shoulder will not dilate 
the cervix properly. The same may be said of many cases where turning is 
in~icated by dan.ger to the .mot~er, as from c~nvuls~OllS or hemorrhage. To 
wait for a well-dilated cervix might be to wait until the child or mother is 
dead. It follows, therefore, that we must be prepared to undertake the 
operations at a stage when the cervix is imperfectly dilated . 

What is .the .de~ree of dilatation necessar.y? .If the question be simply 
oae of turn111g, 1t is enough to have a cervix dilated enough to admit the 
p~ssage of ~ne or two .fingers. onl.Y. B~t since the ulterior object is delivery, 
with the birth of a live child tf possible, we must have a cervix dilated 
enough to allow the trunk and head of the fcetus to pass without much 
delay. The m?des .of dil~ting tbe cervix have been described (see Fig. 
179). The object 1s attnmed cb1efiy hy the hydrostatic bag•, or by the 
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hand. The bags are much to be preferred. The hand cannot effect the 
dilatation so gently, and it is apt to get cramped, and lose its delicacy of 
touch. 

The average obstetric hand will easily traverse a cervix that is too small 
to allow the head to pass, so that after all, even in head-last labors as in 
head-first labors, the head must generally open up the passages for itself. 

The presence of liquor amnii id a matter of accident. If' any be present 
so much the better. It is needless to say that the fretus will revolve mor~ 
easily if floating in water; but it must not only revolve, we have to seize a 
limb. At some time or other, therefore, the membranes must be ruptured. 
What is the best time to do this? If we are proceeding to turn by the old 
method-that is, by passing the whole hand into the uterus before seizing a 
foot-it is no advantage to follow the plan recommended by Peu, of slipping 
the hand up between the uterine wall and the membranes until you reach 
the feet, and tl~en to break th~ougl~ and seize them . puring this. proceeding, 
the arm plugg:mg the os uten retams at least a portwn of the liquor amnii, 
and on clrawmg down the legs the body revolves usually with perfect 
facility. 

But if we are proceeding to turn by the bipolar method, with a cervix 
perhaps imperfectly opened, the membranes must be pierced at the os uteri. 
In this case you may, perhaps, accomplish the first act in version, that of 
removing the head or shoulders from the brim, and of bringing the knees 
over the os whilst the membranes are intact. This can be tried first, only 
rupturing the membranes when we are ready to seize the knee. But some
times excess of liquor amnii imparts too great mobility to the child. The 
moment we touch the child it bounds away as in ballollement. In such a case 
it is better to tap the membranes first, and allow a part of the liquor arnnii 
to run off. ' Vhilst doing this, the finger is kept on the presenting part to 
ascertain how its position au<l mobiliLy are affected by the escape of the 
water and the contraction of the uterus, so as to seize the right moment for 
proceeding. 

It is of great importance to use the left hand for the internal part of the 
operation. It is a case in which ambidexterity is eminentlr required. The 
left hand in most people is smaller than the right. The patient ly ing on her 
left side, it follows the curve of the sacrum more naturally than could the 
right. It assists the right hand working outside, the two working consen
taueously, involving no awkward or fatiguing: twisting of the arms or body. 

TnE FIRST AcT.-lntroduction of the band. Bring the fingers together 
in the form of a cone; pass in the apex of this cone, gently pressing back
wards upon the perineum, and pointing to the hollow of the sacrum. If the 
presenting part is fairly reached by the tips of the fingers, without passing 
the hand into the vagina, this may be enough, but most frequently the whole 
hand must be introduced. 'Ve assume the case to be one of head presenta
tion, since tbis invnlves complete version, the proceeding w? wnut to illus
trate. The tips of the finger~ are pass~d th~ough the os ute.n to the P.resen~
ing part. 'Ve then ascert~rn to which side of the pelvis the occiput 1s 
directed for it is to that side that we must send the head. At the same 
time an' assistant holdioo- up the womll.n's right knee, the right hand is 
spre~d out over the f'unC?us uteri, where the breech i~. Now begins the 
simultnoeous aclion upon the two poles of the fcetal ?VOI~, the fingers of the 
hand inside pressing the he~d-globe across the pelvic b1:irn to.wards the left 
ilium the haDd outside pressrng the breech across to the nght side and down
ward~ towards the right ilium (see Fig. 212). The movements by which 
this is effected are a. combination of continuous pressure and gentle taps with 
the finger-tips on the head, and a series of hulf-slidi11g1 half·pushing impulses 
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with the palm of the hand on the breech. Commonly, we ma.y feel the firm 
breech through the abdominal walls under the palm, an<l this su pplies a 

1''w 212. 

Hr.1•1n:.•E'\TS 1'111.~TSn.1a.01·Btl'l)LAll Po11.11.1cTt·u..;1..;1, 

'J'hr ri.:M J1an•l ou the funolu~ J•U"hes ll1c breed1·to the riglit, an•I tluw11wa1•l-, a..i imlical<'•I hJ Chi' 111Tu\\ , 

'l'hr l••ft·h:in•l fln~<'r~ push lhe h e1rl to tht> \rrt ilium, 1t11·11J from th1• l•rirn, 

F rn . 213. 

H1:Pn£.-BTsr11r.S1:(·nsn:ST.u.r.01·rur.F1RsT.\c1. (H B.) 

Tl11> riizlit h;111{\ ~till flt tlw fu11du~ uteri, depre<-e~ the lon•edi, >IQ a111u hrini.t the km·" owr the hrin•, whil-t 

tilt' lcft hum! 1m~h~~ tbe ~ho11h\e1· acr<»~ the l•rim towurtls tlu> lrft ili114· fo «1 
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point to press against. A minute sometimes, seldom much more, will be 
enough to t~r? the child ev~r to an oblique, or nearly transverse, position, 
!h~ head qmtt1ng ~h~ os uteri, and the shoulder or chest taking its place. It 
1s tm~ortunt at th~s Juncture to keep the breech well pressed clown, so as to 
h.ave 1t steady whilst we attempt ~o seize a knee (see Fig. 213). This is the 
time to. puncture the membrane, 1f not already broken. The fingers in the 
os .uteri are prei::sed through the membranes during the tension caused by a 
pam, and we enter upon the second act, the seizure t1j a knee. Which knee to 
seize is the first question. The knee that effects the readiest disposition of 
the child's back forwards, producing a dorso-anterior position, is the best 
to seize. In the case before us, the anterior knee is the one best adapted to 
effect our purpose. Reference to the figures will show that the legs doubled 
up on the abdomen bring the knees near the chest, so that as soon as the 
head and shoulder are pushed on one side the knees come near the os uteri. 
The knee being seized, the furt.her progress of the case is under command . 
By simply pressing down upon the part seized, version may often be com· 
pleted. But it will greatly facilitate the operation to apply force to both 
poles. It is seen in Fig. 213 that the hands have changed places in relation 
to the two poles of the frotal ovoid . Although the left hand has never 
shifted its position from its part in the vagina, the ovoid has shifted. The 
fore6nger drawing down the knee now acts upon the pelvic end of the 
ovoid. The right hand, therefore, is at liberty to quit this end; it is trans· 
posed to the head end of the ovoid, which has been carried over to the left 
iliac fossa. The palm is applied under the bead, and pushes it upwards in 
response to, and in aid of, the downward traction exerted on the child's leg. 
This outside manreuvre singularly facilitates the completion of version. It 
may be usefully brought into play in almost every case of podalic turning. 
If it is neglected we may fail to effect complete version, for the head will 
not always quit the iliac fo.s.:ia by simply pulling on the legs. 

TnE TmRD AC'r. COMPLETION OF VERSION.-Continuing to draw upon 
the leg1 as soon as the breech nears the brim, a movement of rotation of the 
child 011 its long axis takes place, the end of which is to bring its back to 
the front of the mother's pelvis. This rotation depends upon a natural law 
of adaptation of the two part.s. It is bad practice to 11 give the turns," as 
some authors imagine they do. We cordially agree with 'Vigand when he 
says, "Nature knows better than we do how to impart the proper turns." 
Wbatwe have to do is simply to supply onward movement in the pelvic axis. 
Nature will do the rest. The leg will be felt to rotate in our grasp, and the 
back will gradually come forward (Fig. 214). 

This completes version. The breech is substituted for th~ head. X:i-ture, 
aided or not by pressure on the fuudus, n~ay effect expul~1on. But 1f she 
fail, we have it in our power to effect delivery by ext~·nct1on. 'Ye assume 
that extraction is necessary, and proceed to this operatrnn. 

Trm OPEUATION OF ExTRACTrON AFTEit PoDALrc TuRNING, on OTHER 
BnEECII·FIRST LABOH.-\\T e possess in our hold upon the leg a. security for 
the further progress of delive_r~ of which we can avail ourse.lv~s at. pleasure. 
Extraction is conveniently dl\~1de<l for the purpose of descnpt1on rnto three 
acts: (1) Drawing <lown t_hc tr~uk through the vulvu; (2) the liberation of 
the arms ; (:J) the extraction ot ~he head. . 

TnE 1~rn."'l'l' _\C'r is effected by s11nply drawrng down upon the extended leg 
in the axid of the brim. Iler~ again ~ve. must ~nsist upon tl~e rule to. nse 
traction simply, avoiding rota~1oa. This is ntt~m~d by holdrng the hmb 
loosely in the hand, ~hat the l11ub ma.y,rotate w1Lhm the gra;jp uncle~ the 
rotation imparted to 1t hy the trunk. c.are must also be ta.ken to a.vo1~ all 
premature attempts to direct the cxtract10g force forwards 10 the axis ot the 
pelvic outlet. 



822 

'Vhen the breech has come to the outlet, it is time to direct the extracting 
force a little forwards, so as to enable the hip wbfoh is nearest the sacrum to 
clear the perineum. This stage should not be hurried. The gradual pas:oage 
of the breech has been doing good service in securing free dilatation of the 
vagina and vulva, au essential condition for the easy passage of the shoulders 
and head. When the hips have cleared the outlet, the forefinger of the left 
hand may be passed into the groin, and gentle extraction made by this addi
tional hold, thus distributing the traction-force and lessening the drag upon 
one medium, the leg. At the same time, by pressing the knee still in the 
pelvis across the child's abdomen, the liberation of this leg is facilitated. 

Frc; :lll. 

"'hen both legs and the breech are outside the vulva, we have acquired a 
considerable increase of extracting power. But it is necessary to use it with 
discretion, and to lessen the force exerted upon any part by distributing the 
force as much as possib~e. T?us, we first draw upon both Jegs, holding them 
at the ankles, a soft diaper rnterpose<l. Secondly, the other hand lightly 
grasping the thighs or the child's pelvis and exerting gentle traction. At 
this stage, pressure on the fundus uteri, pressing the child down, diminishes 
the traction-force. 

Traction must now again be directed in the axis of the brim, in order to 
bring the shoulders through the inlet. The shoulders will enter in the same 
oblique diameter, back fvrwards, as that in which the breech traversed. 

As soon as the belly comes into view, the cord demands attention . The 
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management of this point is described at p. 536. The observations of May 
and 'Vigand are important. Reasoning that the pressure suffered by the cord 
affect:; the veins more than the arteries, and hrnce that the access of blood 
to the fO!tus is hindered, whilst the removal of blood from it is still obstructed, 
~o that a fatal nnremia results, they nd\'ise to tie the cord, as soon as the child 
1:s born as far ns the navel, and then to complete extraction. Yon Ritaen 
says that when this is clone there is little need to hurry the extraction. ~ 

TnE Si::coxu ACT Cm.1PRl!-;£S TllE LIBEHATIOX or THE A1n1s.-ln the 
normal posi tion of the fretus th e arms are folded upon the breast i and if the 
trunk i~ncl shou lders are expelled through a normal pelvis by natural efforts, 
they Will commonly be born in this position. But if ever so little traction· 
for~e is put upon the trunk, tbe arms, encountering friction against the par· 
tur1ent canal , as the body descends, are detained, and run up by the sides of 
the head. Hence often a rises delay in the descent of the head. It is wedged 

in the hrim . To avoid this complication is one great reason for not putting 
on more extraction-power t ha n necessary. If, however, we find the nrrns in 
this unfortunate position, we must be prepared to release them promptly, 
and at the same time without iujury. It is very easy to dislocate or fracture 
the humerus or clavicle if the proper rules are not observed. 

The cnses vary in difficulty, and ~herefore in the means to _be adopted. In 
some cases the arms do not run up rn foll stretch along the sides of the head. 
The humeri are directed a little down, so that the elbows are within reach. 
In such cn~es it is an ea8y matter to slip IL forefinger on the inner side of the 
humerus to run it down to the bend of the elbow, and to draw the forearm 
downwa;ds acro~s the chest and abdomen, and thus to bring the arm clown 
by Lhe side of the trunk. . . . 

· The card inal rule in all cases 1s to observe the natural flex1onsof the limbs, 
alwn.ys to heml them in the direction of their natural mo~ements. The a~m~, 
therefore, must a lways be brought across the breast. The way ~o ?o this 1s 
a~ fi1JJows: Slip one or two fiugers up along the back of the ch1_l d s thorax, 
and bend the first joints O\'er the shoulder between the acrom100 nod the 
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neck i then slide the fingers forwards, catching the humerus in their cOUt1;e, 
and carrying this with them across the breast or face. This movement will 
restore the humerus to its natural Hexion in front of the body. The opera· 
tor's fingers continuing to glide down, wi~l reach the bcn<l of the elbow, :111d, 
still continuing the same downwiad and forward movement ncross the child's 

ch~l~~i:ni~ ~t:~01:~~' :~1 b:r~~~~-ex~~~:h~c~ida!~,~<~l~Iz/g: ~~~:;~t t~:ut:u;r:i ! 
The most simple rule is to ta~e that first which. is th~ easiest, for when one 
arm is released, the room gamed renders the liberat1ou of the second arm 
easy enough. Generally there is most room to work in the sacrum; tht!re
fore it is better to take the posterior or hindermost arm first. 

Two principal difficulties oppose the efforts to release the arms. The first 
is, to bring the posterior or sacral arm within rea?h o~· the finger. To effe~t 
this, carry the child's body well forwarc~s, bendmg ~ t .over tbe symphys~s 
pubis (see Fig. 215). The advantage gamed from this IS twofold . Space is 

Fm. 216. 

1:n·111.·0.T~ Till: LJBERATIO~ Ol Till"'. l'llllC .\1n1. (B. u) 

gained between the child's body and the sacrum for manipulation ; and as 
the child's body revoh1es round the pubic centre. the sacral arm is necessarily 
drawn lower down, commonly within reach. \Yhcn the sacral arm is freed, 
reverse the manccuHe, carrying the child's body backwards over the coccyx 
as a centre. This brings Jown the pubic arm (see Fig. 216'. 

Another manccuvre may be held in resern, in case the first fail. To execute 
it, we must still bear in mind the natural flexions of the arms. The child's 
trunk is grasped in the two hands above the hips, and a movement of rota· 
tion is given to the body on its long axis, so as to bring its back a little to 
the left. The effect of this is to throw the pubic arm, which is prennted by 
friction against the canal from following the rotntin? trunk, across the chest 
(Fig. 217). Thus the effect being accomplished so far, we bring into play 
the first manreuvre, and bring this arm completely clown. This done1 the 
action is reversed by rotating the trunk in the oppu:-;ite direction. The sacral 
arm is thus brought to the front of the chest, and, by carrying the trunk 
back, the fingers will easily complete the liberation. 
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Il is desirable to avoid this rotation, if poe-sible i but under certain cir
cum~tances of difficulty it is exceedingly valuable. The rotation need not be 
con~1derable; an eighth of a circle is commonly enough; and as it is neutral
izecl by reversal, au objection that might otherwise be urged is removed. 

A paramount rea!'on for caution in rotating the trunk or 11 giving the 
turns., is this: The union of the atlas with the occipital condyies is a very 
close articulation; it permits Hexion and extension only. The atlas forms 
with the axis a. rotatory joint, so constructed that if the moYement of rotation 
of the head exceed a quarter of a circle, the articulating surfaces are apt to 
part, and then the spinal cord is compressed or torn. If the chin of the 
fret.us pass the shoulder in turning backwards, the result may be instant death. 
We have no doubt that many children have been lost in this way. 

Fw. ~17. 

H1.1•1;r•1 '>1~ .\ 'l<>11r. or L1e1;RAT1'i•· 1111: AH"I~ 

Tiu 1111nk1•r\•lo\l•ltmoi;:hthofn(ir.-lt•fr,,rnrill'.hl10l.,ft,11<J8' lutlinrnllwl•ftnmllllTO-th •·b••I 

Sometimes the arm will hitch ou the edge of the pelvic brim or just above 
the imperfectly expanded os uteri., Xever attempt, by direct hooking.on the 

hr~~~:. of J~:Es~~~~e~~;~ ~~n1~:ft1:~ ~%~fcr·~1f~ce~ta~·3u~-~a:~'}t~5~h~~:th;~~~i~; 
the finger down as uenr the elbow as po~s1ble, so as to hft tlus part, as 1t were, 
0".j~1~1e1~1s1~~u~~~:-The arms liherated1 the extraction of. the lie.ad begin~. 
This is often a task of some difficulty, and n!wnys demnud111~ :tr1rt oh:trv
nnce of' the laws which govern the mecha111sm. of lab-?r. 1 his ;ct fhffers 
from the first two in that whilst these are sometimes eflected by ~nture, the 
Jiberntiou of the head must fr~qu~ut_ly be couducted by art. 'Vhen .the head 
· 1 ·t cl has entered the bmn, 1t is very much removed from the rntluenre 
~~ :~,;~j~ive force. 'fhe uterus can wilh difficulty follow it into the pelvis, 
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and the trunk, unless supported by the hands, would, by its mere vis inerlire 
and friction against the bed, retard the advance of the head . Moreover, this 

is the stage of chief danger from the compression of the cord. The round 

head fills the brim and the cervix so that the cord can hardly escape. It 
would be folly therefore to sit by and trust 

}_,10. 218. to Nature at this juncture, at the risk of 
losing that for which the whole operation 
has been performed, namely, the child's 
life. 

First, let us assume the case of the head 
beiug in the pelvis, and that we cannot 
extract it at once. If we can get air into 
the chest, which, being outside the vulva, 
is free to expand, there is no need to hurry 
the delivery. 'Ve may sometimes get the 
tip of the finger into the child's mouth, 
and drawing this down, whilst lifting up 
and hold ing back the perineum, air may 
enter the chest. In this way we have kept 
a child breathing for ten minutes before 
the head wus born. Another plan is to 
pass a catheter or other tube up into the 
mouth, so as to give, by means of' an arti 
ficial trachea, communication with the 
external air. But we must not put our 
trust in plans of this kind, lest the golden 
opportunity be irretrievably lost. The 
real problem is to get the head out of the 
pelvis. 

There are two principal modes of doing 
this, whether the head be delayed in the 
pelvic cavity or at the brim. One is to 
put on the forceps. This operation, "the 
application of the forceps to the after
coming head/' has been <lescribed in the 
chapter on the forceps. If one is skilled 
in the use of the forceps, it is little inferior 
in celerity to the manual extraction, and 
it possesses the decided advantage of tak
ing off all ~train upon the occipito-cervical 
articulations.' 

'Ve will, however, describe the proceed

nr.l'Rr.~nn~ nir. )l.in.\L i-:\TnACTH>'I; or ing by mwmal extraction. It must be 
Tue 11uu. (n B.) remembered that the head has to perform 

The d .. tted liue 1~ 1·aru1·sc11rn·, the <lirl'c- a double rotation in its progress. It must 
tion to lie ob,enrd in utmrtiun. revolve round the pubic syrnphysis as a 

centre; it must rotate in the cavity on its 
vertico-spinal axis, so as to bring the face into the hollow nf the sacrum. Io 
extracting, these movements must be respected . The fingers of one hand 

are forked over the neck behind, and nt the same time hol<ling the legs with 
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the other _hand, ~\·e draw down gently in Carus's cun•e (see Fig. 218). If 
~he body is earned forward too soon, the child's head and neck are cmwertecl 
rnto a hook 01: cro8s-har, which, holding on the anterior peh·ic wall, will 
effectually resist all efforts at extraction . 

. I_f the equato~ of the child's head has not passed the brim, the case is more 
difficult. Traction must be made in the axis of the brim. Sometimes it 
requires con~iderable force to bring the head through; but whilst force will 
never compensate for want of sk ill, it is astonishing how far skill will carr~· 
a very moderate force 1 especially if gentle oscillation and firm pressure upon 
the fund us uteri Le made to aid traction. 

Turning when the liquor amnii has run off, the utenta being contracted upon 
the child. · 

So long as there is any liquor amnii present, and often for some time after· 
wards, the bipolar method as already described is more or Jess available. But 
a period arrives when it becomes necessary to pass a hand fairly into the 
uterus in order to seize a limb. The contraction of' the uterus , especially 
concentric or centripetal, tends to shorten the long axis of the child's body. 
The effect is to flex the head upon the trunk, and to beud the trunk upon 
itself, reducing the ovoid to a more globular form, that is, to "ball the fCetus." 
The knees are thus brought nearer to the chest, but this does not diminish 
the difficulty of turning. Secure repose of diastaltic function by chloroform 
or nitrite of amyl. 

The first question to determine is, which hand lo pass into the uter11s. The 
left hand is generally to be preferred . In the majority of cases the child's 
back is directed forwards; to reach the legs which lie on its abdomen, the 
hand must pass along the hollow of the sacrum, and this can hardly be done 
-the patient lying on her left side-with the right hand, without an awk· 
ward twist of the arm . It is scarcely necessary to point out how violent a 
proceeding it would be to pass up the right band between the child's back 
and the mother's abdomen, to carry the hand quite round and over the child's 
body to seize the feet, which lie towards the mother's spine, and then to drag 
them down over the child's back. The child perhaps would not turn at all. 
To avoid this failure, the rule is to pass the hand along the inside or palmar 
aspect of the child's arm. This will guide the obstetric hand to the abdomen 
and legs. Or the rule has beeiI stated in this way : Apply your hand to 
the child's hnnd as if you were about to shake hands. If Lhe hand presented 
to you be a right hand, tak e it wilh your right, and 'l'ice versti. 

The following rule will sene in most cases : In all dor.~o-anlerioi· po.'titions 
lay the womnn on her left side ; pass the left hanri into the uterus; it will 
pass most easily along the curve of th~ sacr~1m n~d the child's abdomen; the 
right hand is passed between the womans thighs to support the uterus 
externally. 

In abdo 111ino·anterior positions, lay the patient 011 h r bark, and the ri,ght 
hand mav be introduced, using the left band to support the uterus externall,Y. 
If the pa'iient is supported in lithotomy positio~, _the operator can manipulate 
without straining or twisti~g th_e body. But1t is equally ea~y t? use th~ le~t 
band internally if the patient 1s on her back. The exception 1s only md1· 
cate<l to suit tllose who have more skill an<l con6dence with the right hand. 

TnrxINO IN Don:-;O·A~TEJUOR Po:-;rnoxs (see Fig. 217).-lutroduce the 
left hand into the vagina RlonS' t

1
he in~ide of the child's an_u. The i:a~sage 

of the brim, filled with the ch1lcl s sl~oulders and the chest, 1s oft.en thfficult. 
Proceed gently, stopping when t~c pam comes on .. At the same trn~e. support 
the uterus externally with th~ right hand. Romet1_mes we mn;y fac1htat~ the 
passa~e of the brim by applyrng the palm.of the right hanc.l 1n the gram to 
push it up. This will lift the shoulder a little out of the bnm. Or we may 
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adopt a mauccuvre attributed to Von Deutsch, but which bail been practIBed 
by Levret. This consists in seizing the presenting shoulder or side of the 
chest by the hand inside, lifting it up and forwards, .so as to make th~ body 
roll over a little on its long axis. This may be aided .by pre:ssur~ lD the 
opposite direction by the outside hand on the fundus uteri, thus gettmg help 
from the bipolar principle. . . . 

Sometirne.s advantage is to be gamed by placing the patient on her elbowi:; 
and knees. In this posture gravity helps; the weight of .the fcetus, and the 
les:sened retentive force of the abdomen, tend to draw the impacted shoulder 
out of the brim. 

The brim clenred, the band passes into the cavity of the ut~rus. Tl~is 
often excites spasmodic contraction, which cramJ?S tl~e hand an?, impedes 1~ 
action. Chloroform helps greatly to lessen thJS d1lficulty. Ihe hand IS 

spread out flat, and held still until the contraction is subdued. In its prog· 
ress the lHtu<l pusses the umbilicus, and the cord may fall in the way. This 

Frn. ~1fl. 

gives an opportunity to ascertain if it pulsates. But we must not despair of 
delivering a live chil<l because the cord does not pulsate. 'Ve have several 
times had the satisfaction of seeing a live child born when no pulsation could 
be felt in utero. 'Ve are now near the arm and hand. They may perplex. 
But by keeping well in mind the differences between knee and elbow, hand 
and foot, we may interpret correctly the .sensations transmitted by the parts 
we are touching. The most characteristic indications of the foot are the 
ankles and heel. At the umbilicus we are close to the knees. The feet are 
some way off at the fundus of the uterus applied to the child's breech. 

'VITAT PAn.1• OF THE CmLD SHALL WE SErz EY-It is still not uncomrnu 
to teach that the foet should be grasped. Diagrams copied from text-book 
to text·book represent this very unscientillc proceeding. There ought to be 
some good reason for going past the knees to the feet, which are further off 
and more difficult to get at. 'Ve know of no reasons but bad ones for taking 
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this additional trouble. The turning can be accomplished more eal5ily and 
completely by seizing one knee. Radford insisted upon seizing one foot only. 
A half-breech is safer than when the two feet come down. The cenix is 
better dilated. The circumference of the breech is from twelve to thirteen 
and a half inches, not much less than that of the bead . The circumference 
of the half-breech, one leg being down, is from eleven to twelve inches; 
whilst that of the hips, both legs beiug down, does not often exceed ten inches. 

But a knee is better than a foot. The proper knee in these cases of im
paction is that which is furthest. The reasons are admirably expressed by 
tlir J. Simpson . \Ve have a right dorso-antel'ior po:sition, the right arm and 
shoulder are downmost, these parts have to be lifted out of the brim. How 
can this best be doneY Clearly by pulling down the opposite knee, which, 
representing the opposite pole, Cl\nnot be moved without directly acting upon 
the presenting shoulder. If the opposite knee be Jrawn down, and supposing 
the child to be alive, or so recently dead that the resiliency of its spine is 
preserved, the shoulder must rise, and version will proceed . But if both 
feet are seized, or only the foot of the same side as the presenting arm 1 

Fw.2:W. 

:-•10111~1. Yr.H~W~ 1~ P11u1.1cr.-~ l':'>llU\ ,·ur. 1'1t1:<i1l!'ll: OF :->r.1z1v; Tllf. t'utrunt l\s£i' (H. B.1 

rt1 .. arru11 ~ i ud i<;ate the u1•1 •o~i I(' Ii 11!'~ "I m' 11~1::::~:~: r 111~_'.'.:. a~ I lie fn rtl1er l. nt'<' tlc-r.,ml~, I he J•rt·-,•111i11;.:: 

\·eroion cau hardly be complete, and will pe_rhaps fail ~ltogether. The prob
able effect is to dra(! the leg toward::i the brim, and to mcrea~e the wedge and 
the impaction. It i~ no sufficient ans\\:er to urge tl_13:t vers~on bas be~n effoc_ted 
by drawing upon the foot of the ~a.rue side. The reJ01.nder 1s that, by it1 _version 
in difficult cases is made more difficult. We arc entitled to the authority that 
attaches to experience when we say th~t, afte~· failing to t~rn by this method, 
we have succeeded when abandoumg it to seize the opposite knee. 

By drawing upon the opposite knee, the movements run parallel in rc~irectly 
opposite directions like the two ends of a rope round a pulley. Io turn 

ft~e~:!~~~~;ee ~~~~~ m~~;:i~v;,l~~1 u!~~:r~~si~m~g ;:s~ft~1:i ~t\~qa~ew~~~~~~~~ 
between rolling over on the sid~ and the half-s?mers~ult. By SP1Z1ng bot_h 
leg:;, this process is marred. fhc only c_nses i_n winch '~e have found it 
nd\'antageous to seize both legs. are th?s~ m wht~h the, cluld has ~een long 
dead. Here the spine hns lost.its el.nst1c1~y o~ sprmg. fhe body will hardly 
turn, and nothing is to be ~amed Ill mamtnmrng the half-breech and pre-
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serving the cord from pressure. ~urning effected, the process of extraction 
is carried out in the manner described (see p. 824). 

Tuming in abdomi1lo-ante!i.or poditions does not ciiffer essentially ~r?rn 
turning in dorso-nnterior pos1t1ons. It bas been shown that the best pos1t1nn 
for the patient is on her _back, and that the right h~nd may be us~<l. The 
uterus, as in all cases, 1s supported externally, wlulst the haud 1s passed 
alourr the inner aspect of the child's arm, and behind the symphysis pubis; 
it p17'oceeds across t.he chil~'s b~lly. to. seize ~he ?pposite or further k~et'. 
Drawing this down m the direction md1cated rn Fig. 221, the shoulder l'ISes 
out of the pelvis. 

There is a feature in the history of turning which has not received the 
attention it deserves. .Notwithstanding diligent attention to the mies pre
scribed, tul'ning is not always complete. Th~ head and part of tha chest are 
a.pt to stick in the iliac fossa, the trunk berng strongly flexed. Complete 
version, as it theoretically exists in the minds of' many who think they are 
performing the operation, is not often realized in cas_es where the liquor 
am11ii has long drained off, an<l the uterus has moulded itself upon the fcetus 

FIG. 2:H. 
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so as to impede its gliding round. Indeed it cau hardly take place unless 
the bipolar method by combined external and internal manipulation is care
fully pursued . The head may commonly be felt throughout the entire 
process nearly fixed in the iliac fossa, and sometimes the forearm remains 
fixed in the upper part of the pelvic cavity. The nates and trunk are de
livered as much by bending and compression or moulding, as by version. 
The process is something between version and spontaneous evolution. Fig. 
222, taken from graphic memoranda made of a case which occurred to us, 
serves to illustrate this feature of incomplete turning and the importance of 
the principle of drawing upon the leg opposite to the presenting shoulder. 

If the head and shoulders rise enough to permit the breech to enter the 
brim, delivery will not be seriously obstructed. But it not uncommonly 
happens, in extreme cases of impaction of the shoulder in the upper part of 
the pelvis, that even when we have succeeded in bringing down a leg into 
the vagina, version will not proceed; the shou lder sticks obstinately in the 
brim. In such a case the bipolar principle must be called into action. It 
is obvious that if you draw down upon the leg whilst you push up the 
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shoulder you would act at a great advantage; but you cannot get both 
hands into the pelvis. Sr>rnetime.:1 you may release the shoulder by externnl 
manipulation, pressing up the head by the palm of the hand, insinuated be-

Fro. 222 
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tween it and the brim of the pelvi~. Iu cases of real difficulty, howevrr, this 
will not answer. You must push up the shoulder by the hand inside. To 
admit of this you pass a noose of tape round the ankle in the vagina, and 
draw upon this. The noosing of the foot is not nlways easy. To effect it 
you carry a running noose or bow· line knot on the tips of two or three fingers 
up to the foot, held down as low as possible in the vagina by the other hand. 
Then the loop is slipped up beyond the ankles and heel and drawn tight 
(see Fig. 224). Often it is necessary to work with one hand only in the 
vagina, the hand outside holding on the free ends of the tape ready to tighten 
the noose as soon as it has got hold; or whilst holding the foot with one hand 
you may carry the noose over the foot by Braun's instrument or Ilyernaux.'s 
porle·lacs. The foot being securely caught, the right hand is passed into the 

F1u.:n1. 
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Th• 11;:;!11 han•l in th.-. rngina 1•11-be, UJ• the ahouM .. r, whil-t the left h<lll•I <lrnwin~ upon tilt' t!l'I~ -ite fo.,t 1'.1 

thetape,nr.;ionisellt·clt•I. 

vagiaa, aad the fingers, or palm if necessary, are applied to the shoul<ler or 
chest. Xow, it will be found difficult to draw upon the tape and to push 
upon the shoulder simultaneously. The most effective manceuvre is to pull 
and push alternately. Presently you will find the leg will come lower, and 
the prola.psed arm will rise. 

Io pushing the chest and shoulder, the object is to get the trunk to roll 
over on its spinal axis. Here, then, is an indication to execute the maurouvre 
of Levret and Von Deutsch . Pi"h the shoulder and adjacent part of the 
chest well forwards, so as to make them describe a circle round the promon
tory as a centre. If we could reach and pull upon the opposite arm., rotation 
on the spinal axis might be effected. 

Various contrivances in the form of crutches or repellers have been made 
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as sub_stitute:; for the hand in pushing up the shoulder. The objection to 
~hem ts, ;bat you cannot alway!S know what you are doing. But the hand 
1s a s~ntient rnstrument, informing you of what i~ going on and of what 
there 1s to <lo. 

In the majority of cases of this kind we are justified in attemptiucr to 
turn, becau~e there is still a prospect of the child being preserved. "But 
there are cases in which matters have proceeded a stage further, in which 
the ~ho_ulcler_and corresponding side of the chest are driven deeply into the 
peh·1s, Ill winch, consequently, there is marked balling of the fcetus. This 
cau hardly occur except after protracted uterine action 1 such as is scarcely 
compatible with the lite of the child. Either the child was already dead at 
nn early stu.ge of labor-a condition, especially if the rhild were also of 
small size, most favorable to the process of spontaneous evolution-or the 
child has been killed under the long·continued centripetal compression of the 
uterus. 

We have now to study how to deal with the cases, mostly of impaction, 
beyond the resources of version, in which we lrnve to imitate the process of 
spontaneous evolution. 

TnE METHOD~ OF DELIVERY IN b.11TATIO:N on is Aro OF TUE P1wcESs 
OF tiPONTANEOUS EvoLUTlO:N.-The principal of these are: {1) Eviscera~ 
tion; (2) b isection of the trunk; (3) decapitation. 

In presence of such cases the question arises: 'Viii ~ature complete the 
task she has begun? Will the child be expeJlecl spontaneously? A little 
observation will soon enable us to determine how far this desirable solution 
is probable, and when we ought to interpose. If the pelvis be roomy in pro
porlion to the child, if the child be dead, small, and very flaccid, if we find 
the side of the chest making progress in descent under the influence of strong 
expulsive contractions, and if the woman's strength be good 1 we shall be 
justified in watching passively. But if we find no advance, or but very 
slow advance, the chi ld being large and not very plastic, if the uterus have 
ceased to act expulsively, and the patient's strength be failing, her pulse 
rh;ing, we must help. In what manner? This must depend upon the cir
cumstances of the case. If a little help d, fronle, to make up for deficient 
vi11 ci le1·go, promise to be enough, we may imitate the proceeding of' Peu, 
who in a case of spontaneous evolution in progress passed a cord round the 
child's trunk to pull upon. 

1. Evisreration.-Or we may much facilitate the doubling and expulsion 
by evisceration. This operat.ion consists iu perforatiug the most bulging 
part of the chest, nud picking out the thoracic and abdominal viscera. 
When this is done, traction upon the trunk by the crotchet or cranioclast 
will commonlv effect delivery. Sometimes evisceration is insufficient, and 
further 8teps fire necessary. ·we may choose between bisection of the trunk 
or decapitation. . . . 

2. Bi.~eclion of the Tru11l.-.-Th.1s 1s .sometun~s called spondyloto~ny. It may 
be likened to breakinrr a bent stick rn the middle, thus destroying the arc, 
and allowing the pie~es iuto which the stick has been resolved to come 
through parallel and close to each other .. This method is to be pr~ferred 
when the head is retained above the brim, and acce:;s to the neck is ren
derecl difficult by the bulging of the chest and _trunk . The spin.• is to be 
divided at the most prominent p1ut by strong. scissors, by the cramotome,.by 
a knife, or even by getting a stro~g cord or wire round th~ body and cuttrng 
through the whole body by a saw~ug movement. Ex~ract10n when.the trunk 
is thus broken is geuernlly not difficult. Th_e_ bas~ of ~he obstructmg we~ge 
is materiu.lly reduced, and still greater fac1hty is gamed for .compression. 
But it may still become nece:;l:;ary to extract the two parts of the severed 

. 53 
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body separately. In this case we should take the lower extremity fir~t, 
seizing it by the craniotomy forceps. This extracted, the olher cud to which 
the head is attached is dealt with in like manuer. 

3. Decapitation or bisection at the neck, sometimes called decollation. The 
recognition, or at least the application, of this pr~ce~ding is _still so .inade· 
quate in this country, that we reproduce the descr1pt1on and 1llustrat1ons of 
it given in the" Obste1ric Operations." David l>. Davis said(" Obstetric 
)ledicine "): "It may be considered a good general rule never to turn when 
the death of the child is known to have taken place;" an1l "to decapitate 
in arm presentations not admitting of the safer performance of turning.'' 
Ramsbotham strongly advocated a similar practice. It has also been advo
cated and oractised by l'Asdrubali (1812), Paletta,' by Braun, Dubois, 
Lazzali, and ourselves, amongst others. 

The operation may be effected by Ramsbotham's or Brnun's hook. D. D. 
Davis used an instrument of his own contrivance: the guarded embryotomy
knife. A plan sometimes resorted to is to carry a strong cord round the 
neck, and then by a sawing movement, effected by cross· bars of wood on ~he 
ends to serve for handles, to cut through the parts. The cord can be earned 
round by an instrument like that for plugging the nares for epistaxis, or by 
Dessaigne's instrument (see Fig. 177). .:\Iattei has designed scissors for 
the purpose, resembling the surgical bone-forceps. This is especially u:::e
ful when it is difficult to pass a hook over tbe child's neck. 

The ope1·alion may he described in three stages: (1) The application of 
the decapitator, and the bisection of the neck; (2) the eXLraction of the trunk; 
(3) the extraction of the head. 

'11/le First Stage.-The patient may lie on the left side or on the back. Take 
Ramsbotbam's hook or Braun's <lecollator. As the instrument should be 
passed up over the back of the child, it is, in the first place, necessary to 
ascertain whether tbe position be dorso-unterior or abdomino-antf'rior. It is 
also necessary to determine accurately whether the fretus is still in great part 
above the brim, lying transversely or obliquely, in which case the head and 
neck will be in one or other side; or whether a great part of the chest having 
descended into the pelvis, the movement of rotation has taken place, in which 
case the head and neck will be fo und in front, near the symphysis. The 
next step is to get an assistant to pull down the prolapsed arm, so as to bring 
down the shoulder and fix it well. This brings the neck nearer within reach. 
Should the assistant in this duty be in the way, you may seize the prolapsed 
arm by a clove-hitch of tape, upon which the assistant may pull, keeping 
clear of the opera.tor. The operator then passes his left hand or two or three 
fingers into the vagina over the anterior surface of the child's chest until his 
fingers reach the forepa1·t of the neck. With his right hand he then insinu
ates the hook, lying flat, as in the dotted line in Fig. 22:3, between the wall 
of the vagina and pelvis and the child's back, until the beak has advanced 
far enough to he turned O\·er the neck . The beak will be received, guided, 
and adjuiste<l by the fingers of the left hand. The instrument being in situ, 
whilst cutting or crushing through the neck, it is still desirable to keep up 
traction on the prolapsed arm . In using Rnrusbotham's hook, a. sawing 

~;~;l~~de~~ t~~~~e~~-exj~u~~~·u~1~;~~~!~1~~~~~~\~1s~:.c:1~~11n~~~~~~e~~t t!1~1:Jo~~J 
is rotatory, and at the same time tractile. The instrument crushes or breaks 
through the vertebrre. Ramsbotham's l:Uts and saws through. 'Vhen the 
vertebrre are severed, some shreds of soft parts may remain. These may be 
divided by scissors or left to be torn in the second stage of the operation . 

1 Del parto peril braccio, 1808. 
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The_ Second S~age: E:clrctction of the Trunk.-The wedge, widening above 
th~- brim, that hitherto obstructed delivery, is now bisected, divided into two 
le~e: masses, en~h ?f which separately can readily be brought through the 
pelvis. By contmmog to pull upon the prolapsed arm, the trunk will easih• 
come t~rough, the h.ea<l being pushed on one side out of the way by thC 
n<h·a!1crng body (Fig. 226). In cases where there was difficulty in ex
tractmg the !runk, p. ~· Davis used a double-guarded crotchet, the two 
bin.des of which.' fix.mg 10 the trunk, extracted like a forceps. 'Ve have 
never felt any difficulty in simple traction on the arm. 

11'!0.225. 

i"llO\\'f">;U FIH~T Sl"A"I~ OJ' lll~C".\PIT.~TIO:S II\ lt.UhUIJl'll \•I'S II1.HJ1i. (R.H.) 

The 1/tird Stage: l:.xtraction of the Head.-The problem, how to get a 
detruncated head, left behind in the uterus, is not always easy of solution. 
In the case before us, the child having probably been dead many hours, the 
bones and other structures have lost all resiliency, the connections of the 
bones arc broken down by decomposition, and the whole becomes a plastic 
mus~, easily compressible. Such a head will sometimes be expelled sponta· 
nenusly, especially if aided a. little by expression. We have taken away 
sueh a head by seizing 1t with the fingers. On the other hand, we have 
several times been called in to extract a head which had foiled ordinary 
meauf.I. 

There are four methods of extraction: (1) By the crotchet; (2) by the 

fo i~c.•1~,;e <l{.0~[,,:ii:_1~·;;,i~t~,'~[;1~~~cin;1u~4{1i~~~hc~i~eG~~~~:J~~to an orbit 
or the cranial cavity, gett ing a good hold, this may answer. The objection 
to it is the diliicultj of getting a good hold, and the r isk of the point sl ipping, 
and rending the mother's _sof~ parts .. The head, being loose, rolls over when 
an attempt is made to seize 1t. It is a plan to be pursued when the better 
means are not available. 
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~. The fo,.ceps is better adapted. If the head can be seized, which is not 
always easy, for it is apt to escape high above the brim, and to roll about 
when touched by the blades, extraction is not difficult unless the pelvis is 
contracted. care must, moreover, be taken to seize the head in such a way 
that the spicula resulting from the severance of the vertebrre shall not drag 
along or injure the mother's soft parts. The seizure is greatly aided by 
depressing and fixing the head by pressure by an assistant externally. 
~ ; :3. Tlte craniotomy forceps is more certain and safe. It is necessary, or at 
least better, first to perforate. The free rolling of the head, when pre ... sed 
by the point of the perforator, tends to throw this off at a tangent, missing 
the cranium and endangering the mother's soft parts. To obviate this, an 
assistant firmly fixes the head down upon the pelvic brim by both hand!' 
spread out upon the uterus. The o"perator then, feeling for the occiput with 
two fingers of his left hand, and guided by them, carries up the perforator 

:Fw. 226. 

(It. D.) 

with his right hand, taking care that the point shall strike the be.ad as nearly 
perpendicularly as possible. He then, partly by a drilling, screwing, boring 
motion, as little as possible by pushing, perforates the cranium. Thus the 
risk of the head rolling over, and of the instrument slipping, is much less
ened. 'Vhen a sufficient opening is made into the cranium, the craniotomy 
forceps is applied, one bla<le inside, the other outside. The blades are ad
justed and locked, and traction made in the axis of th• pelvis. The head 
commonly comes without difficulty. During extraction the fingers of the 
left hand keep upou the sku ll at the point of grasp by the instrument, 
guarding the soft parts from injury by spicula, and regulating the force and 
direction of traction. 

4. The Cephalot1'ibe.-Tbis is the best method of all. It is applicable in 
cases that baffle other means. After perforation, the head, pressed firmly 
down upon the brim, is readily grasped, crushed down, and extracted. This 
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method is preferable, we Lhiuk, iu all cases; but it is eminently so when the 
pelvis is contracted. 

':!-'here .is still another ~etiource! !ess scientific than the preceding, but one 
wluch nught under certarn cond1t1ons, as the want of proper instruments be 
employed. It is to amputate the arms at the shoulders, so as to get ~ore 
room to get at the feet and turn . But as a rule it is bad practice to amputate 
the arms. 

So~u' ~fher i11dicoti?1VJ than t:ansi·erse pr~enlation for bipolar turning. 
Turmng 1s au alternative or elective operation in: 

1. Rome rases of malposition of the head or face. 
2. Prolapsus of' cord, when the cor<l cannot be replaced, competing with 

the forcepl:i . 
. 3. De.scent of a han<l by the side of the head, also competing with the 
forceps. 

4. In some plurnl births to deliver the second child especially . 
. ) . A~tcr C'faniotomy, turning is sometimes a ready wny of delivering. 
6. After the death of the mother to rescue the child, where Cresarean 

section canuot be performed. 
7. Generally, when the mother is in proximate danger, from which speedy 

delivery may rescue her. The principal conditions of this order are: (a) 
~~me cases of placenta prrevia and accidental hemorrhage. (b ) Some cases 
of urimemic convulsions. In these chloroform or nitrite of amyl, dilatation 
of the cervix, and bipolar turning offer the best means of safety. 

The question in the above relations has been discussed in the sections 
dealin~ with the complications set forth. 

8. The propriety of turning in mino1· degrees qf contraction of the pelvis is a 
long-contested and still undecided question. To formulate a definite and 
precise answer wh ich shall guide our action in every case that may come 
before us is impossible. 'Ve may lay down a sliding scale, such as is traced 
at p. 779, indicating approximately the range of contraction within which a 
child may be delivered with probabil ity of safet.y. But we cannot often 
command accurate knowledge of both the principalfactors in the problem. 
For example, we mn.y determi ne nearly the condition of the pelvis; but we 
cannot a lso determine the size and plasticity of the f~tal head, except in 
some cases of' premature labor. The question therefore is likely to remain 
open for controversy. It will be often solved on what may be called subjective 
induct ion-that is, according to the operator's individual capacity, hi!! skill in 
clifft>rentmodes of' delivery, and the quality of the instruments at his command. 

" ' e may state at the outset that there are certain cases of deformed pelvis, 

~~r~\::~~cl~n~~~n<!f gr~~1~~:;~~~1 1a~~er,bie:\~h0i~~1 f~~;1~~~iTd ah~s c~i~~· e:~~~:;:,ti: 
size and hardness the capacity of the pelvis. This condition will be discussed 
in the chapter on the "Induction of Lab01:." . . . 

\Ye may now consider the general queslton: Is turnm.g ever .1u~t1fiable as 
a means of delivery in labor at term obstructed by pelvic cleforo11ty t The 
next alternative iu ~the descending scale of operations is n. transition from 
conservative to sncrifieial obstetrics, involving the destruction of the child; 
that is, if the forceps a~oo fa.ii. The q~estior:i may be P.ut thus: Do c~>:es of 
dy!'tocia from pelvic d1i<.tort1on. ?ccur 1~ winch the ch1~d can be dehvere<l 
alive by turning, the forceps failrng, which must otherwise be condemned. to 
the perforator, without injury or dang:r to the 1~1other ~ . And, ru;summg 
that such ca~es do occur, can they be drngnosed with sufficient _accuracy to 
enab!C us to restrict the application of turning to them~ And 1f we err by 
turning in unfitting cases, whnt is the penalty incurred~ How can we re
trieve our error~ 
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The extracting of a child through a contracted brim was often performed 
as a matter of assumed necessity, as, for example, when the shoulder pre
sented. The obsen·ation of such cases, a certain proportion of which termi
nated successfully for the child, could not fail to suggest the deliberate resort 
to the operation in cases of similar contraction where the l1ead presented. 

Again, before the forceps was known, and before other instruments to effect 
embryulcia had been brought to any degree of' perfection, turning was the 
chief resort in almost all cases of difficult labor. Thus Deventer, who wrote 
in 1715, as well as La l\Iotte, declaimed against the use of instruments, and 
recommended turning by the feet in all cases of difficult cranial presenta
tion. Thus the art of turning was cultivated very successfully by some of 
the followers of Arn brose Pare. But it is 11ot less certain that if children 
were sometimes saved, many mothers were injured or lost by attempts to 
turn under circumstances which are now encountered more successfully by 
the forceps or by craniotomy. 

As instruments were improved the choice of means was extended. The 
forceps first contested the ground . The contest was for exclusive dominion. 
Chamberlen did not hesitate to accept the challenge of l\:Cauriceau to attempt 
to deliver a woman with extreme pelvic contraction by his forceps, feeble 
and imperfect as it was. He failed ignominiously. As science advanc1::d, 
the contest became better defined. Since the obstruction to delivery was 
due to contraction of the pelvic brim, and the problem was how to deliver a 
living child arrested on the brim, it is obvious that a short. single-curved 
forceps must in most cases fail. It was only when the long double-curved 
forceps came into use, that the knowledge and the power arose which enabled 
the obstetric surgeon to bring another means into competition with turning 
for the credit of saving children from mutilation. 

It is, then, from the time of Smellie and Levret, who improved and used 
the long forceps, that the real interest of the inquiry dates. The follow
ing words, written by Smellie in 1752, challenge attention now: u l\Iid
wifory is now so much improved that the necessity of destroying tbe child 
does not occur so often as formerly i indeed, it never should be done, except 
when it is impossible to turn or to deliver with the forceps." Pugh1 of 
Chelmsford (1754), relying on the forceps for turning, was able to say1 "I 
have never opened one head for upwards of fourteen years.'' Perfect 
(1783) adopted the same practice. La Chapelle (1825) preferred the forceps. 
She relntes that out of fifreen children extracted by forceps (long), on 
account of contracted pelvis, eight were stillborn, seven alive; and that out 
of twenty-five delivered footling, sixteen were born alive and nine dead. 
The percentage is in favor of the forceps. But statistics of this kind require 
rigorous control. 

It is remarkable that it is amongst those who reject the long forceps that 
the strongest opponents of turning in contracted pel\'is are to be found. 
This is the more astonishing when we reflect that this school-not yet quite 
extinct-rejecting the two saving operations, has nvthing to propose but 
craniotomy for a vast number of children that claim to be brought within 
the merciful scope of conservative midwifery. 

At the present moment it may be said that the chief advocates of turning 
are those who do not realize the advantage of a good long forceps, whilst 
the chief advocates for the forceps are those who do use a good one. Thus 
it is that Stein (1773), Osiander the elder (17n9), Boer, Baudelocque, and 
more rcccut authorities prefer the forceps. The late Sir J. Y. Si_mpson 
strenuously contended for turning. His forceps has, indeed, a pelvic curve, 
but it is really short, and quite unequal to do the work of a true long 
forceps. 
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"re will .now di:--cuss th~ <1uestion, "\Yhat is the penalty incurred, or how 
can we retne,·e our error 1f we turn anrl fail to bring the head through the 
tou con_t~ncted brim? 'Ve may try the forceps to the after·coming head, 
nud, fmling thnt resource, we nre dri\·en to perforate after all. 'Ve ~hall 
hn,·e triccl to :-;a\·e the child, and failed. !:"- the mother imperilled bv this 
attempt and failure? This must be answered by experience. Of cOur~e, 
the .mother mar s~iffo~· if we persi~t in dragging the child too long an<l too 
forcibly. But 1t 1s right to assume that the attempt is controlled by skill 
and discreti{Ju . The amount of force that can be safely endured ·is for 
greater than those whn have never seen the operation woUld readily credit. 
There appears to be some saving or protective condition . This, we thiuk, 
is found in the mcch:rnisrn of the process. In the section on" The :Mechanism 
of' Labor in Uoutracted Pelvis" from projecting promontory, we have shown 
tlmt promontory forms the centre of rotation a.ruund which the head must 
revolve io order to enter the pelvic cavity. The side of the head applied 
to this point scarcely moves at all. The promontory catches the footal skull 
in tbe fronto-temporal region-that is, not in its greatest transverse diameter. 
If the coarctatiou be decided, the skull where it is caught bends in. Almost 
all the onward movement is effected by the opposite or pubic side of the 
skull sweeping in "Barnes's curve 0 until the equator or greatest circum· 
ference has pa~sed the plane of the brim, when the whole head slips into the 
ca\"ity with a jerk. Now, injurious pres:Sure is a\loided on the pubic side by 
the smoothne~s aud flatness of the iuner surface of the peldc brim, and by a 
gliding movement of the soft parts intervening between the head and the 
bony canal. Injurious pressure on the promontory and its coverings is avoided 
or les:-;ened hy the yield ing or moulding of the head. The temporal and 
parietal bones will bend in, even break. The chiltl has been born alive after 
this bending and breaking. Sometimes a cephalhrematoma forms at the point 
of depression. In other cases thP. child peri~hes. These latter cases go to 
show that the mother may bear with safety au amount of pressure which is 
sufficieut lo kill the child. 

What follows? This obvious corollary: That the mother may safely bear 
that lesser degree of pressure which is required to briug through a living 
child. 

The operation, then, is jm:tified in cases of contraction that admit of the 
passage of a Ji,·i11g child. It is further justified in cases of" contraction to a 
certain though small degree of contraction beyond this, which admits of tl1e 
pa!:isage of n. dead child. Beyond this, of course, it would be better 11ot to 
cnrry the experimeut. ... \._ml if all the:: factors of the probl<'1~1 could be J~re
ci~eh' ascertained beforehand, we should not go beyond tl11s. But wlulst 
cnlrUlating upon nn average head, we may encoun_ter one abo\·e the avernge 
in size an<l hardness, and thus find ourselves in a difficulty. The extrication 
i::; by perforation. This. is, _ i~Hle~d, ~n acknowledgmen~ of. defeat. It is 
beating a retreat. The. JUSt1hcalion 1~ that we a~cornph~h rn the end ex· 
actly what thoi;i.e who rt>Ject the operation accomplish, namely._ the safety of 
the mother. 'Ve hftve at least tned to do more, to save the child as well. 

It is not po~sihle to estimat~ th~ pr?p?rtiou of cbildre_n saved hy the opera
tion. IL woulll be enough to JUSllfy 1t 1f we saved a ch1l<l now and then that 
could not he saved bv the forceps. 

Au importaut conSid~ration i_a favor of tu_r ~iu~ is that com~ression of the 
head in its trans,•en!e duuneter 1s much less 1UJUr1ous to the ch1_ld than _co~n
pression in its Jong diameter. Rn~for<l, R:nL"?sbotham, nn~l S1mpso1~ mis1st 

~~~X i\~1 iisl~ t~~~~·~\~l~:1:1i;1~1~e~~11·.~ep~1~: ~~~~r~~~!,{fi;~l~lJ~~! 1.~l~~o~~s ~~11:~1!~d 
with its Jong dinml'tt>r into the trnnsnrse diameter of the pelvis, and the blndes 
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of the forceps, finding most room in the sides of the pelvis, will be npt to seize 
the head in its long rliameter. One danger the child runs is from compression 
of the cord. Now it is n matter of observation that in case:s of moderate con· 
traction thefunis is safer than in cases of normal pelvis. The cord commonly 
falls into the side of the pelvis towards which the face looks, and there it is 
protected in the recess formed by the side of the jutting promontory, so thnt 
if the soft parts are dilated so as not to compress the c~nl against the child's 
head, and if the labor can be completed under five rumutes, or even a little 
more, the child has a very good chance. 

\Ve have stated above some of the arguments upon which the operaiion 
rests. The main mechanical argument lies in the following proposition : 
Th~ head will come through the pelvis more easily lf drawn through base first 
than by crown fint. Baudelocque affirmed this. The bones overlap more 
readily if the squeezing force begins below. Osiander, Hohl, and Rimp::;on 
insist upon this fact. It is disputed by l\IcClintflck and E . Martin. Martin 
especially maintains that, when the vertex presents, moulding may go on 
safoly for hours; but that if the base comes first the moulding must be eflected 
within five minutes to save the child. "re have stated some evidence upon 
this point. A woman with a slightly contracted pelvis, in labor with a 
normal child presenting by the head, is delivered, after tedious efforts spon
taneously and by help of forceps; the head has undergone an extreme amount 
of moulding, even of distortion. The same woman again is delivered of a 
child pres(!nting by the breech; the labor bas been easy, and the head has 
presen·e<l more of its globular shape. All this we have seen several times. 

Again, we have been called on several occasions to an obstructed labor, in 
which the head was resting on a contracted brim. 'Ve have tried the double
curnd forceps under moderate compressive power aided by considerable 
traction, and have failed to deliver. ·we have then turned, and the head, 
coming base first, has been delivered easily. 

T1rn lNDICATJONS FOR THE 0PERATION.-Assuming a standard head, the 

~~:i~~ft~~'!1 i~~~~~f~1~1 ~·~u1d1b:a~~;f:s! : 0fu1:.e:i;~~~~h0~~~01~1!~):1 ti~ec~~~~if~0t~1~ 
bi temporal diameter a l ittle in front of the hi parietal diameter, the base must 
be exposed iu its full width to the narrowed strait. Even if the side of the 
head be iudented by the promontory, no important degree of canting or 
obliquity can be counted upon. But if the head should be undersized or 
unusually plnstic, there is a fair prospect of the child being drawn alive 
through a conjugate diameter measuring 3 inches. Ge11erally, howevtr, 
from 3.2;) inches to 3 .. 10 inches, or a little more, is the working range for a 
child at term. The gnat majority of those who advocate the operation insist 
upon this amount of space. It is important to have a fair sacro-cotyloid 
diameter on one ~ide, for if lhe ileo-pectineal margin of the brim incline 
rapidly backwards, the occiput will not find room. 

Velpenu, Chailly, E. Martin, and others advise the operation in cases of 
unequally contracted pelvis where there is more room on one side than on 
lhe oth~r, when the occ~pital ~nd o.f the head is i;io~ already engaged in this 
large~· side: To ~leterm!ne which side of the pelvis 1s the larger, attention to 
the follow111g pomts Will help: (1) If the woman walks >traight, and the 
legs are of equal length, the defect in symmetry will be slight, but the pre
sumption is that the right side is the larger; (2) if the woman has one hip 
affected, or one leg shorter than the other, the opposite side of the pelvis will 
be the larger; (3) the two half-circumferences of the pelvis externally from 
the crest of the sacral spine to the symphysis pubis may be measured and 
compared; (4) the hand in the pelvis may estimate the relative space in the 
two sides. 
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The cervix .uteri ~houl<l be dilated enough to admit the fingers pointed in 
fl cone, nucl d1~atabl~ enough to yield readily under the extraction of the 
trunk . !n tl11~. as m most cases where the head cannot prC!'S fairly upon 
the c_erv1x, ~pontaneous dilatation is tedious. The hydro~tatic bags render 
especial service. The membranes should be intact; or there should be enough 
liquor amnii pre!'ent to adruit of easy turning. 

The contraindicati<ms are: (1) A conjugate diameter narrowed to leii:s 
than :3 inches; (2) firm contraction of the uterus round the child, balling it; 
( 31 impaction or very firm setting of the head in the brim of the pel\•is; (-1) 
marked exhaustion or prostration of the mother; { .3) death of the child.: 

Tlie Operation.-As the conditions postulated admit of bipolar :1ctio11 1 it 
i'\ important to avail ourselves of it. If exploration satisfy us that the pelvis 
is symmetrical, we turn according to the ordinary rules. Extraction should 
be gentle and slow until the breech is delivered. So long as the cord pul~att!s 

Fw. :2:27. 

do not hurry; hut if the pulsations flag, lose no ~ime in liberating the ~rms. 
The pelvic contraction makes this a little more chfficult than .uucler ordu~ary 
circumstances. As soon as the arm::> are liberated the real difficulty begrns: 
the extn1ction of the head. Rometimes the head is delayed by beiu~ en.cir
cled by the imperfoctly d.ilate~ os. ut~ri. This is an unf~rtuuat_e co.mphcatl~n, 
since compres!'ion nt tl11s pornt 1s likely to stop the c1rculat1on_ m the co1d. 
It is above nil things necessary to dra.w at first, ns much back~'a1~d.s as po~
sible, so n:o to make the head revoh·e 111 Bnr

1
ues s ~urve (A,;, F~g. ~27) ,until 

it hns cleared the strnit 1 \\'hen it enters Carus s orbit, c D. l rn.ct~ou is effected 
by holding the ll'g:s with one hand and the nape of the neck with the other. 
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G)mmonly, the force thus obtained, aided by pressure from above upon the 
fund us, is enough, but !:lometime.s more is wanted. This is ubtaiued by cross
ing a fine napkin or silk handkerchief over the neck. bringing the two euds 
in front of the chest and drawing upon them, as in Fig. 2:ri. 

"'hen the pelvis is unequally contracted, the object is to throw the big or 
occipital end of the head into the more roomy side of the pelvis. E. :Martin 
describes three modes of effecting this: 

1. A suitable position of the ivoman is secured. Let her lie on that side to 
which the forehead is directed. The foudus uteri will gradually sink with 
the pelvic end of the child to this side; the ~pine draws the occiput to the 
opposite side of' the pelvis, and the forehead smks more deeply towards the 
brim. 

2. The forceps is a means of releasing the posterior transverse diameter 
of the head when imprisoned in the pelvic conjugate. This explains the 
frequent easy extraction when a little traction has been made. Martin 
admits thnt we must not be sanguine as to the success of this plan. ·we 
must be prepared to perforate if there be evidence of exhaustion. 

3. 'l'ul'ning by the Peet.-How is this to be done'? In consequence of the 
well-known law, that in complete foot presentation the foot that is brought 
down always comes under the pubic arch, if the fcetus is not abnormally 
small or the pelvis too large, if we draw down the right foot, the chi ld's back, 
and therefore its occiput, will come into the right half of the pelvis, and 
t'ice 1•ersd. If, therefore, the right half of the pelvis is the larger, seize thf> 
right knee; if the left side is larger, seize the left knee. 

Hohl nnd Strassruann doubt the possibility of secu ring this result. If it 
happens, it dots so by accident. ·we believe the rule and practice are good 
and feasible, but the success of the operation is not necessarily imperilled 
even if the occiput should fall into the narrower half' of the pelvis. 'Ve 
have saved children when this has happened, and Strassmann relates some 
striking cases in proof of this proposition.1 

If, after all, the forceps and turning fail, we fall back upon craniotomy. 
There is no great difficulty in perforating the after-coming head . The child's 
body is drawn well over to one side by an assistant, so as to facilitate the 
access of the operator's guiding fingers and the perforator to the head. The 
be:.;t place to perforate is in the occiput, but if that part be not easily struck, 
the perforator may be run up through the base of the skull. Au opening 
into the cranium being made, the crotchet is passed in , and the discharge of 
brain facilitated. Then resuming traction on the cord cautiously, the skull 
will probably collapse enough to pass easily. If not, the cran ioclast, or the 
cephalotribe, must be had recourse to. If the forceps or turning have been 
tried at the proper time, before the patient is exhausted, retrieval by the 
secondary operation of craniotomy may be confidently expected. 
GE~ERAL APPHECJATrO~ OF THE 0PEP.ATION.-For some years Robert 

Barn~s, although po:;:;essing a far better forceps than Simpson's, accepted the 
teach mg of this great master, and gave the preference to turning. This was 
a?vocated in the uobstetric Operations" (1876). Subsequent experience of 
his owu, and the independent experience of Fancourt Barnes, especially with 
the. axi.s-trac~ir!u forceps of ~\·eliag and Taraier, have compelled him to 
revise the opuuon expre::;sed m that work. 'Ve have arrived at the conclu
sion that generally the forceps is to be preferred; and that in those cases in 
which the feet bave come first, either spontaneously or after turning stil1 
delivery of the after-coming hea.d by the forceps is preferable to dragging 
the head through by the hands. The forceps should be tried first; and it is 

1 )fonnt~~chr. f. Gehurt<:k., 1868. 
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all important to use the axis-traction forceps. Having brought forth living 
children b_v this instrument from women who had lost chil<lren by turning 
or with ordinary forceps, we cannot doubt its superiority. The axis-tracti@ 
forcep::i, thus extending the domain of the forceps, ]>ari ]JflllS1l Jes:-oens the 
domain nf turning. This is a crucial test of the n\lue of the axi~·traction 
foreep::.. 

Tim D.\X<;En" TO )IOTJIER FROlI Tcn:sING.-Thesc may be summed up 
thus: (1) In cai;eS free from disproportion, in which bipolar turning can be 
effected wilhout difficulty, the danger is small. (2) The danger rises when 
liquor nmuii hus escaped, and persistent action of the uterus has set in . 
Exhaustion, rupture of' the uterus, sloughing of the vagina, injury to the 
bladder, may be apprehended. (3) The danger rises still higher if, in addi
tion, there be marked contraction of the pel\'is, or the head be large and not 
plastic. In these cases force in passing the head ma.y rupture the uterus or 
vagina. 

DAN!:ERS TO TITE CmLD.-The dangers to be apprehended are: (1) 
Asphyxia from compression of the cord; (2) from dragging in extraction 
before tbe cervix is dilated; (3) from dragging in a. vicious direction, entail
ing dragging on the neck, the cervical articulations may give way; (-l) from 
rotating the child on its long axis the neck may be twisted ; (5) from com
pression and laceration of the brain or its nssels during extraction; <6) 
from direct pressure upon the placenta. between the child's head and the 
uterus asphyxia may result. The same result may happen from uuinter· 
mittent uterine contraction arresting the utero+placental circulation. 

'Ve do not attempt uumerical estimates of mortality, for reasons similar 
to those stated in reference to statistics of mortality from forceps. The sources 
of fallacy are too great to justif)' the attempt. 
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J'.\lHCATlO!"S }'01~ j PELVIC Dl~1'0RTIO:'\ j Dl:O.l'ltQPOUTIO!\ IJEl\\ F:F.:S 

tn:AD A".'<D PELVI:-. j THE OPERATIONS; CRANIOTO'.llY j c~:Pll.\LOTlllP:-.Y; I •. \\ll

);A'flON o~· 1n:.\D. DA~GERS .\.TTENDING E'.llBRYOTO'.'-IY. 

RELUCTANTLY passing from the conservative operations of the forceps and 
version, we turn perforce to the sacrificial operations of embryotomy, in 
obedience to the peremptory law which eujoins us to sacrifice, if need be, the 
child in order to save the mother. Coming after the forceps and turning, 
craniotomy stands before the Cresarean section-an operation which, although 
couservati'Ve in design, is so dangerous to the mother that it is held better to 
avoid it by sacri6cing the child. 

The molfoe of the operation is to save the mother by reducing the child's 
bulk to such dirueusious and other conditions that it mav be delivered with 
the least possible injury to the mother. One form of enlbryotomy has b~eu 
described in the chapter on "Version," namely, spondylotomy and decapita
tion. The form which specially demands attention now consists essentially 
iu reducing the bulk of the crauiuru, this part presenting. Hence the term 
craniotomy. 
A~ALYStS OF THE 0PERAT[QN.-Craniotomy consists of several successive 

operations or acts, as: 1. Perforation of the skull. 2. Excerebration. 3. 
Extraction, simple: (a.) by crotchet; (b) by cranioclast, or extraction after 
crushing down the craniuru by removing portions of the cranial vault by the 
cranioclast, by the cephalotribe; (c) by lamination; (d) by breaking up the 
base of the cranium by the basilyst. 

TnE lNDlCA'l'I0~8 i;-oR TllE 0PER.t\TIO~.-These may be classed in three 
orders: 

A. Dystociu. from such contraction of the pelv is as will not give passage 
to a live child, or even a dead child, when the forceps and turning are ex
cluded or have failed. 

B. Cases where obstruction is due to the child. 
C. Cases where the woman is in danger, rendering it expedient to deliver 

as speedily as possible, and where craniotomy offers the quickest relief and 
involves the least violence to the woman. Some cases of hemorrhage, of 
convulsions, great exhaustion, rupture of the uterus, and generally where, 
prompt delivery being indicated, the cervix uteri is not sufficiently dilated 
or dilatable, or extreme spastic rigidity not admitting of consen·ative opera
tions. In cnses of atresin, cicatricial, or from malignant diseases of the 
cervix or vagina; also in cases of dystocia, the child being dead. Under 
this orcl<'r may also be classed obstruction from tumors (seep. 7-18). Band 
C have been pointed out in the opening section on" Dystocia 11 fsee p. 775). 

A. Dy.~tociu from, Pelvic Di.stortion.-Craniotomy finds its application 
where labor :tt term is obstructed from pelvic contraction, the conjuµ;ate 
diameter ranging from 3.2.5 or 3.50 inches as a maximum, to 1.75 or 1.50 as 
a minimum. If Jabor occur at seven months, the operation may be available 
in contraction to 1.50 inches or a little less. F. Ramsbotham held that a 
full-grown child might be extracted through a pelvis measuring 3 inches in 
the lateral, and two iuches, or even 1.75 inches, in the conjugate diameter. 
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A.nil since. his.time the instruments and method~ of reducing the child
1 

and 
of ~~tr~ct~ng tt, h~v~ been materially improved. 

Dull ~t 1s.very.d1fficult to set exact limits to the operation on the sole ha~is 
of P?l.nc d1stort10n. 'Ve may determine this factor with some approach to 
pr~c1s1on; the othn factor, the properties of the fretus, and, we may add, the 
skil.1 of, the op~rator, cannot be determined. Nor can the history of a given 
patients prev1?us labors, valuable as this often is, be always trusted. It 
would not be nght to assume that because a woman has been delivered on 
previous occasions by tbe natural powers, by forceps, or by turning, it is 
therefore unuece:,sary to resort to craniotomy. It is, indeed, a strong reason 
to pause and examine carefully. It is a matter of experience that some 
women bear children with increasing difficulty. This may be from two 
causes: (1) Advancing pelvic distortion; (2) increasing size of the child . 
' Ve can affinn the reality of tbe first cause from repeated observatious. 'Ve 
have histories of women whose first labors have been natural, and whose 
succeeding labors exh ibited difficulties increasing in accelerated ratio, rising 
from the forceps to turning and cran iotomy. The second cau.se may be inde
pendent of or aggravate the first. The observation of D'Outrepont, that in 
women whose first children were small, subsequent ones became bigger and 
bigger, has been verified by recent researches. 

B. Hydrncephalus is a rare but decided indication. The condition may 
be recognized by the slow, ineffecti\·e labor; the expansion of the head
globe1 only a segment of it entering the pelvic brim; the bulging of the 
scalp li,ke a bag of membranes under the uterine contractions; the widely 
separated hones by broad membranes; the loose boues. After perforation 
the scalp feels" like a bag of bones.11 

C. Ca::ie~ where inclicati0ns arise from the state of the mother need no 
particular description here. 

Tim 0PEHA'fIOX.-.A .. n important question is, At what stage of the labor 
shall we begin t As most of the dangers flow from exhaustion, it is ob\•i
onsly proper to begin as soon as the indication for the operation is clear and 
the conditions admit of its being fairly carried out. On the Continent, espe
cially, it is still urged by some that we should wait until the child is dead. 
If it be admitted. and the conditions of the case involve these postulates: 
(1) that the child cannot come through alive, (2) that the operation is under
taken in order to save the mother, wailing till the child is dead is opposed 
alike to reason and to humanity. It seems a refinement of casuistry to 
distinguish between directly destroying a child, aucl leaving it exposed to 
circumstances which must inevitably destroy it; and it is risking the very 
object of our art to wait for the lingering death of the child until the mother'~ 
life is also imperilled. 

There is no need to wait for the far advance of labor. It is rarely desir
able to wait long aft~r the.rupture of .the ~iembr!lues. It ~\'OUl<l, ~n manx 

~~~e~/tl1~51~~~~~:~r;
1 ~~tsl~l~1 ~jhc~~~~~~t~dl~;1i~1 th~t t:i~e c:~\~~ ~~~~~~· di~t~: 

slowly and imperfectly. The head-globe, resting .by two .points of contact 
on the contracted brim, cannot be~r ~pon the cervix. It 1s, t~erefore, often 
right to perforate when the cervix is opeu enough. to aclrn1t tw.o ~r three 
fingers. 'Vhen the head collapses and ~omes <lowu 1Uto the pelvis 1t bears 
upou the cen•ix, which then gradually yields. . 

Although it is n. good general rul~ to P.er.form every .oper~t10n. as early as 
the indication for it is clearly rec?g111ze<l, 1t 1s not expe~lient, Ill mmor cl~gre~s 
of contraction, to arrive too q~1ckly at the co.nclus1on that per~orat1011 1s 
necessary. Time and opportunity ~boukl be given to. Nature. ~he head 
may be small and plastic, and occas1onally even a full·s1zed bead will, under 
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coutinued action of the uterus, become so moulded :is to admit of delivery 
either spontaneou;:;ly or by ai<l of the forceps. 

The Operation: P1·eliminary Proceedings-Empty the bladder an<l 1·edum; 
place the patient in the left latera_l or in dorsal pos~ure. Anresthe~ia is m~ely 
desirable before the stages of fixmg the cepbalotribe and extraction begm. 

FinJt Act: Pe1foration.-This is the firststepiu all operations for lessening 
the bulk of the head. The necessary condition for full collapise of the cranial 
bones is that the support given by the brain and the integrity of the cranial 
vault should be broken down. The skull, unbroken, and full, is all but in
compressihle. By great expenditure of force and time some amount of 
moulding, but no diminution of bulk, can be obtained. Powerful forceps 
and even cephalotribes may be bent in the attempt to crush in the head ; 
whereas, break the arch of the cranial vault, allow the contents to escape, 
and a verv moderate compression by instruments, and even the natural 
force::!, wil( cause col lapse, more or less comrlete. Besides, more room is 
required if we apply thecephalotribe to the unbroken head. This argument 
is rendered necessary by the fact that some obstetrists still practise cephalo
tripsy without perforation. 

A final exploration should precede perforation. The left hand of the 
operator should be passed into the pelvis, under anresthesia if necessary, so 
as to explore thoroughly the shape and dimensions of the pelvis and the rela· 
tions of the head and cervix uteri. Three points should be clearly made 
out: (1) The projection of the promontory, which in extreme cases has beeu 
mistaken for the head; (2) the outline and position of the head; (3) the os 
uteri should be well defined. The finger passed inside the cervix should be 
made to sweep all round the circumlhence of the head. Thus we shall 
define precisely the point to strike with the perf'orator. 

The point selected is that which presents most centrally. An assistant 
should support an<l fix the head upon the pelvic brim, so as to obviate the 
retreat or rol ling of the head under the impact of the perforator. It is also 
necessary to take care that the instrument strike the skull perpendicularly. 
Sometimes, in cases of great deformity, the uterus is so twisted from its 
normal direction that reposition is necessary before the os can be brnught 
near the centre of the brim to allow of safe perforation . 

Taking Old ham's perf'orator in the right hand, two fingers of the left hand 
are passed up to the bead, keeping the os uteri at their back; the instrument 
is then run up in the groove formed by the fingers. The point having struck 
the spots.elected, the perforation is effected by a movement combtning boring 
and pushmg. \Vhen the skull is pierced, push the blades in up to the 
shoulders; then open the blades to enlarge the aperture, turn the handles at 
right angles to the first position, and open the blades again, so as to make a 
free crucial opening. This breaks the continuity of the cranial arch; it 
allows free discharge of the cranial contents, and ample entry for the 
crotchet or blade of' the cranioclast. 
N~w you may wait awhile, to afford opportunity for spontaneous com

press10n and collapse, or you may at once pass in the crotchet. This should 
be passed in as deeply as possible and moved freely round in all directions, 
to bren~ up the teutoria and brain. This proceeding greatly facilitates the 
evacuation an<l collapse of the skull. ThitS is excerebration. 

If the disproportion is not great, and the patient's powers are good, it 
commonly happens that uterine action sets in as soon as tlie bulk of the head 
is a little dirn in.ishecl. The resulting compression and propulsion may suffice 
to expel the child. It seems as if Nature resumes work as soon as she realizes 
the fac7 that it can be dune efficiently. Reasonable opportunity should be 
given for the spontaneous process. 
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!'houlcl no advance be made, the case falls into the second order, and we 
mu:-:t proceed to artificial compression of the skull, and next to extraction. 

St'cond ... -1ct.-Erlroctiun may _be accomplished in .::eve ml ways: (1. By the 
crotclut. The proper u:-:e to winch the crotchet should be applied is that just 
de~cribed in ex cerebration . It wai:: long used in this country for extraction; 
but it ha~, we trust, been generally abandoned fur the cranioclast and the 
cephalotribe. The objections to the crotchet arc serious: It gives a very 
weak hold of the skull; it is apt to tear off a bit of bone or scalp, and the 
!1 o~d is lostj it i:; apt in slipJ~ing to tear th.e mother's. soft parts; and, lastly, 
1~ 1s <!n ly capab.le o~ ex~rac~mg the head 111 those rumor cases of dispropor
twn, 10 some of which it might be doubted whether craniotomy was neces
sary. But since a good crauioclast or cephalotribe may not be at hand, the 
mode of usiug the crotchet must be described. The fingers of the left hand 
guide the end of the crotchet into the hole in the skull. Two fingers are 
then passed up outside the skull to serve as a guard and support to the sharp 
point of the crotchet, which is fixed into the bone inside. Tbe part first 
seized by the crotchet is not, perhaps, very important, since if there be any 
great resistance the part will be broken away, and a fresh hold must be 
made. This may have to be repeated several times, pieces of the parietal, 
occipital, or frontal bones being successively torn out. 'Vhenever a. piece of' 
bone is detached, it is wise to remove it altogether. This may generally be 
done with the fingers. By and by-for the process is apt to be tediou::;
when the cranial vault is much broken up, if a good hold can be got in the 
occipital bone or in the foramen magnum, collapse of the skull takes place. 
and ext raction is successful. In very difficult cases, when the vault is well 
broken up, it is better to take hold in the orbital region, fixing the point of 
the crotchet either inside the skull under the sphenoid on one side of the 
sella turcica. or in the eyeball. In this way the base is brought into the 
brim edgewise. 

2. Extraction by 7'uming.-,Vhen the cranial vault is broken the bones 
will readily collapse if the skul l be drawn through the contracted brim base 
first. The torn scalp during ext raction is drawn over the jagged edges of 
the bones. The chi ld, being dead, does not always lend itself remlily to 
turning-. It may be necessary to pass the hand into the uterus, which is 
moulded on the child, and through a brim so contracted as to oppose con
siderable difficulty. Turning, however, must be regarded as a valuable 
resource in emergency. 

3. Extraction by l 1ranioclr1M.-This is generally preferable to turning. 
The u~e of' this instrument is twofold: it will seize and extract the head; it 
will seize nnd remove portions of the cranial Yault. The first use is adapted 
to minor degrees of disproportion; the two use~ comb!ned mny e~ec~ delivery 
in extreme disproportion. 'Vhat part of the vault 1s best to seize l If the 
head i:s found to collapse, and the dispropor~ion is not gren.t, it ~s.enou~h to 
seize the forehead, which, being generally directed t~ t~1e right 1hum, is the 
ea:-;iest to seize. But if there is any great difficulty, 1t is ~enerally better to 
quit the forehead and seize by the occiput. ~he head _will not ~o~e down 
well, focc presenting, unless the vat!lt and o~c1put are m.a co~d1t1on to ~e 
crushed in against the base. In this proceechug, compres::11ou of the skull 1s 
effected by its being drnwu through the narrow passage formed J:>y the soft 
parts supporte<l hy the pelvis. Th~ head must, the.refore, ~e ductile enough 
to admit of the neces:;ary compression and elongation. It the. s~ull be ~oo 
unyielding or the pnssn,1?es too small for this process, a totally different prm
ciple must guide us. Portions of the vault must be removed, and then we 
get the most remarkable advauta~e. . . 

Osborn contended that by cnntrng the base of the skull, so as to brmg 1t 
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edgewise into the brim, it was quite possible to deliver n full·sized child 
through a conjugate diameter measuring an inch and a half only (Fig. 228). 
Burns came to the same conclusion, and showed that by reducing the skull 
to its base, and bringing it through as in face presentation, nothing was 
opposed to the conjugate but the distance from chin to orbital plates, which 
is rarely much more than an inch. This subject has been investigated by 
Braxton Hicks.1 IIaviug removed the calvarium, he grapples the orbit with 
a small blunt hook; the hook is hard, the stem soft, so as to admit of easier 
adaptation. The face is then drawn gently down, turning the chin forwards, 
as occurs in face-labors. A fresh hold in the mouth or under the jaw is then 
taken for traction. 

-l. The .Author's Method.-V{e prefer the cranioclast. The proceeding we 
practise is as follows: Pass the iuner or small blade into the cavity of the 

1?10.228. 
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skull; then the outer blarle is adjusted between the portion of bone to be 
remove~l and .the scalp. Then a consi?erablc piece of parietal or occipital 
bone being sc1ze<l, by a sudden wren~h is broken, and then cautiously twi::)ted 
off ~nd brought a.way ~mcl~r the guidance of the left hand or fingers in the 
vagina. If th.e d1stort1uu is not extreme, it may be enough to break away 
two or tluee pteCC!'i, say an angle of each parietal and of the occipital. This 
~lestroys the arch of th.e cal varium; the ~emains of the walls then easily fall 
Ill upon the base, formrng a. flat cake or disk, when the hencl comes to be com
pressed. in ~he .chink of: the. brim. 'Vhen enough bo.ne has been taken away 
to admit of tins ftatteu1ug Ill, the blades of the cra111oclast are made to seize 
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the foreh~nd an~l face, the screw working at the ends of the handles helping 
to cru~h 10 the frontal bones, and to secure au unyielding hold. The crauio· 
clns.t, Ill fact, here acts like the cephalotribe, possessing the advantage of 
taking up le:-:s room. Then traction is made first in Barnes's curve. ....\.s the 
face .rlescencls it tends to turn chin forwards, and thi~ may be promoted by 
turnrng the handles of the instrument. It is not neces.sary that this turn 
should take pince, for the case differs entirely from that of the normal head. 
There is no occiput lo roll back between the shoulders. The head curues 
through flat like a disk . 

If the pelvic contraction be very decided-3ay 2 .. 5 or 2 inches or under 
-it will be wise to take away the greater part of the frontal, pa.rietal, squa
mous, nod occipita l bones before extraction. By this proceeding delivery 
can be effected in all but t he \•ery extreme degree3 of contract ion. \Ve are 

F10. 220. 

con\'ince<l that it competes successfully with cephalotripsy for the creJit of 
fi\'t'l'tiug Cm·m.rean section. . 

5. Delivery by Cephalotripsy.-The cephalotnbe. tdke.s more roo~ tha~ the 
crnnioclast, and, therefore, in some case~ the cranioclast or t.he basilyst 1s. to 
be preferred. Nevertheless, cephalotnpsy possesses. considerable special 
advantages, aud may lend mu?h help to othe~ proc~ed~nga. . 

The Powers of the Cephalotribe.-The essential pornt IS that 1t shall he able 
to compress and crush down the remains of the calvnriu~u. upon the .base of 
the skull, 80 as to br ing the flattened skull to the coud1t1?n of a disk t~at 

<ll~~.~~~n:~:;~;t~;~1. thrfl:!i;~~hc!\~t;ibe~~=~~~~l~r~eld~o~~~~~sdt~~t ;~t~~~~;~: 
instru

0
ment. Most of the French and Germa~ models a.~e uan~cessarily bul~y. 

The requisite force can be obtained with less size and weight of metal. Havrng 
[;4 
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worked wilh Simpson's, Kidd's, and Braxton Hicks's instruments, we have 
recognized the importance of' a slight pelvic cun•e which Ilic~s's possesses; 
but we find the blades too short to seize the head above the brnn. All the 
difficulties seem overcome in Fancourt Barnes's cephalotribe (see "Arma
mentarium," Fig. 175) . It has a slight pelvic cur~e, suf:ficientl.Y l?ng and 
powerful blades. and the special advantage of the perinea} or .t:\-vehng s cun·e. 
The advantage this gives in traction c.an bard}y be a~p.rec1at~d except ?Y 
those who have had comparative exper1e!lce. ~he fac1lt~y.gained by ax1~
traction is very marked, and by so much is the risk of bru1smg the mothers 

str .. f~~~:t:~~se~f~i1e cephalotribe, applied to the perforated h~ad! ia partly 
to crush the base, imparting greater plasticity; then the base 1s tilted e.dge
wise and the skull i_s flattened down by squeezing the squamous and parietal 
hon~s on to the base (see Fig. 230). 

Fw. 230 

It is sometimes hel<l, and still taught, that the cephalotribe acts by crush
ing up the base of the skull-that is, by breaking into pieces the solid disk 
formed by the sphenoid, temporals, and basilar process of the occipital bone. 
This is an error. The moment the disk is seized by the blades of the cepha
lotribe, it tends to cant over and lie flat between the blades, the loose bones 
of the calvarium being crushed <lown upon it. Seizure and compression of 
the ba$;e so accurately as to secure crushing it up is almost a mechanical 
impos~ibility. The slightest inequality of seizure on t.he two edges, the 
slightest inequality of force, will necessarily entail canting. It is to obviate 
this noel insure crushin~ the base that. the basilysts are contrived. FcJt this 
purpotoie Goyon and A. R. Simpson begin by perforating the base. 

Ingenious and effective as these proceedings undoubtedly are, we cannot 
regard them as superior in safety or effectiveness to the process of cephalo
tripsy as we have described it. By this process, the bead can commonly be 
so flattened as to allow the blades almost to meet; and as the instrument 
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~hen measures .only 1.5 inches, the obst~cle is .red~ced to that degree. It 
1s ge1~erally_des1rable.to r~peat the crushmg, wh1c:_h 1s done by taking a fresh 
hold_ 1~ a different d1recl1on 1 and then compressmg again. This increases 
duct1litv. 

1'he Operation.-The patient may lie on the left side or on the back. The 
head is perforated as already directed. The rules laid down for the Jong 
forceps will generally apply to the adjustment of the blades of' the cephalo
tribe'. The lower.01: poste~ior is pa~:ed first,, guided by the left hand, passed 
well rnto the pelvis 11 poSSJble. Tins blade IS passed aloug the hollow of the 
sacrum until the point approaches the brim and touches the head-globe; 
then the handle is raised, and the point, turning into the left ilium or to the 
lef~ snc~o· ili~c joint, travels over the head. It is passed high up, for the 
pomt of the mstrument must get beyond the base of the skull. This blade 
being in sil1t, the secoud 01· anterior blade is introduced also at first in the 
sacral hollow, crossing in front of the first blade. 'Vhen the point approaches 
the brim, the lrnn<lle is lowered and carried backwards, and the point rises 
over the heucl-globe into the ri ~ht ilium, or opposite the right cotyloid cavity, 
when it falls into apposition with the first blade. Being locked, the screw is 
turne<l slowly and steadily, the hand in the vagina taking note of the work 
done. If spicula of bone crop up out of' the scalp, they should be picked away 
by the fingers or the cranioclast. 'Vben the head is crushed in the direction 
fir:.;t seized, the instrument may be used as a tractor. If there be any marked 
reeistauce, it is better to take off the blades, to reapply them in the opposite 
direction, and repeat the crushing. This much increases ductility. Then 
rotate the head by turning the handles about a quarter of a circle, to bring 
the flattened head into rotation with the transver::ie diameter of the brim 
before extracting, so as to briug the head, flattened Jike a disk, to enter the 
chink of' the inlet of the pelvis. It is not, indeed, alway::; necessary to give 
this rotation. The necessary adaptation may take place spontanec..usly. 
Extractiou in the direction of the pelvic axis is thus made, taking care to 
ut low time for moulding and for the dilatation of the cervix uteri, vagina, 
and vulva. 

'Vhen the head is extracted, there may be some trouble with the shoulders 
and trunk. The shoulders will general ly be disposed obliquely in the brim 
-that hi, one will be anterior to the other. By keeping up axis·traction on 
the head backwards, the anterior shoulder will be brought a little down, so 
that a finger or a blunt hook or crotchet can be fixed in the axil la to pull it 
throurrh. 'Vhen this is done, the head is dragged down forwards, so as to 
enabl~ the same muuu.•uvre to be repeated with the posterior arm. If this 
cannut be rem.lily done, it is a good plau to crush iu the chest with the 
cephalotribe. In extreme cases it is sometimes use~ul to u~e both cephalo· 
tribe and crauioclast. For example, the cephalotnbe havrng cru@hed and 
seized the prcsentiug part, and served to draw it down t~ a ce1:ta~u. extent, 
the instrument muy slip a little, or the fretus may show signs of g1\•mg way 
above the point gripped. The craniotomy forceps may then be ma<le to take 
a fresh hold at a higher point. . . 

If turning has been practised after cran1oto_my or cepha~otnpsy, the arms 
foll in upon the crushed head, and offer no sel'lous obstruction .. 

To avoid the ghastly sight of the mangled head, a napkrn should be 
wrapped round it as i;uun as it is born. . . 

lu this country, when good instruments f~r e~1bryulc1a were unknown, 1t 
was the pra('tice to le11ve the head after pedoration to. be gra~lunlly moul?ed 
and expelled. Pujot1 advocates an analogou! proceechng, which he descnbes 

1 Prcfttc1· to the Fr~nch edition of Roberl Burn(S1
S 11 0h~tctric Operations.'' 
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as "ct:phalotripsie repetee sans tracti?ns." He first ~rushes i1~ the base ~y 
one operation, nnd he then gently tries to effect a slight rotation of the m
strument, so as to bring the crushed sides of the head into relation with the 
contracted inlet. If there is any .cesistance he desists, and leaves the case 
for two or three hours for the uterus to mould the crushed head to the brim. 
He then repeats the crushiug, and again gives tw? or th~ee hours to Natur_e. 

~J~~t~~t\~·~. Cl'P~}~~g;J:c~~~~j:~~e~t~dtr~~~~tiu~!l~~::p~~~t~~D awz;ho~:s~;:e~~ 
section . His cases lend weight to his recommendat10n. But we cannot help 
thinking that the operation may and gener~lly ought to be completed at one 
sit.ting. The head expands again to a considerable degree. when the cephalo
tribe is taken oft'. And waiting upon Nature may be to mvoke exhaustion. 

Delivery by Lamination.-To overcome the obstacles opposed by the unyield
ing base of the skull and the bulk of the cephalotribe, various other modes 
of reducing the skull have been devised. The general aim of these is to 
cut the skull in slices or pieces. Hence the term" lamination.',' One of the 

· £rst of these contrivances is Van Hrievel'sforceps-saw. It was mtroduced in 
18-12. It is a distincti\·e feature of tbe Belgian school. Hyeruaux rejects 

· in its favor all crotchets and cephalotribes. The instrument has also found 
favor with Faye, of Christiania, and Billi, in Italy. It consists of long 
powerful forceps with the pelvic curve, the blades of which are grooved along 
the inner aspect in order to carry a chain·saw. \Vhen the head or other 
part of the child is seized by the forceps, this chain·saw is worked up from 
the point whence tbe blades spring by means of cross-handles attached to 
the two ends; thus travelling up the grooves, the saw crosses the head and 
cuts through it. For extraction Van Huevel contrived a pair of forceps 
toothed on one blade. 

The objection to this instrument is its bulk. This renders it difficult or 
impossible to apply when the conjugate is reduced to 2 inches, or even to 
2.5 inches. The hlades must be got to lock accurately in order to work the 
saw. Obstruction to these degree~ can be more easily overcome by perfora
tion and the cephnlotribe or cranioclast. 

Delivuy by Robert Barnes's 1lfethod by the 1Vi1·e-ecrnseu1· (1869).-The 
difficulty of finding room for the cephalotribe in extreme distortion led the 
senior author to adapt the wire·~craseur to lamination. Nothing can take 
up less space than a wire. It is desirable, but not necessary, first to per
forate. It further facilitates the operation to twist off a portion of the 
parietal bones by the cranioclast. The wire-loop thus buries itself more 
readily in the skulli a smaller loop is required, and it cuts its way throuO"h 
the base more readily. If the sphericity of the globe is not first destroy:d, 
the wire-loop is apt to glide off the head, seizing only the scalp when the 
screw is worked. The crotchet is next passed into the hole made by the per
forator, and held by an assistant so as to steady the head (see Fig. 231 ). A 
loop of strong steel wire is then formed, large enough to encircle the head. 
The elasticity of the wire permits of the loop being compre~sed by the 
fingers, so as to make it narrow enough to slip through the cervix and the 
c~ink ?f the pelvic brim. The loop is thus guided over the crotchet to the 
right side of ~he uterus, where the face lies. The compression being removed, 
the l?OP sprmgs open to form its original ring; this is guided over the 
~nter10r part of. the head as in Fig. 231i B. The screw is then tightened; 
mstautly the wire is buried in the scalp. Here is mauifosted a special 
advantage of the operation1 the whole force of' the necessary manceuvres is 
expended .upon the JCetus. There is no outward pressure upon the motheris 
parts, which to some extent is inevitable with the cephalotribe or Van 
Huevelis forceps-saw. \VhP.n the anterior or posterior segment of the head 
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is seiz.ecl in the wire-loop, a steady working of the screw cuts through the 
hea<l m a few minutes. The loose segment is then removed by the rranio
clast. 

In minor degrees of contraction, the removal of one segment is enough 
to enable the rest of the head to be extracted by the cranioclast. But in 
cas~s of e,xtreme distor~ion it is ?e~irable still further to reduce the head by 
taking ?fl. another sect1ou . This 1s best done by reapplying the loop o,·er 
the occq)ltal aucl end of the head, as seen in Fig. 231, .\ . It thus accom
plishes what the cephalotribe does not; it breaks up the base of the skull. 

F'rn. ~~I 

The small part of the skull still remaining attached to the trunk offers no 
ob;-;tacle. It serve:; as a hol<l for traction . The cranioclast seizes it firmly, 
and the delivery of the trunk is proceeded with. If the child be well devel
oped, this task will require considerable skill and patience. An nssistnut 
draws steadily on the crnnioclnst, directing traction to one side sons to bring 
a shoulder into the brim. The operator then hooks the crotchet into the 
axilla, draws it down, nnd with strong scissors amputates tl1 e arm at the 
shoulder. 'fbis proceeding is then repented on the other arm. Room is 
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then gained to deal with the thorax. This is then perforated. One blade 
of n strong scissors is passed into the aperture; the ribs are then cut through 
in two directions. Then the thorax and abdomen are eviscerated by the 
crotchet, until the trunk is in a condition to collapse completely. This done, 
moderate traction will complete deli\·ery. 

We have designed a proceeding by which the arms can be amputated even 
more easily. A curved tube, shaped like Ramsbotham's hook, may be made 
to carry a strong wire under the axilla; and the end be_ing brought o_ut and 
the tuhe removed, the wire can be attached to the ccraseur. This cuts 
through the limb with ease and security. Decapitation may be conveniently 
performed in the same way. 'Vasseige's crotchet is made on this principle 
to carry a cord. Pa jot decapitates by a whipcord. Tarnier's method is cnr
ried out by an apparatus sirnilar in principle to Van Iluevel's, but much 
lighter and taking up less room. It consists of two branches or stems, one 
of which is curved to correspond with the sacral curve, the other is nearly 
straight. These branches carry a travelling chain-saw, which, like Van 
Huevel's, works from below upwards, so that the division of the skull begins 
below. Having cut through to the base, one can begin again, and so take 
out a wedge-shaped slice or section. 

Numerous other instruments have been designed. 'Ve may note those of 
Jacquemier, \Vasseige, Van der Ecken, Stanesco, Pierre Thomas. They are 
figured and described in Chnrpentier. 1 

Trrn DANGERS A"ND )!ORTALITY ATTENDrNG EilrnRYOTO:U:Y. - Certain 
injuries may be inflicted upon the mother: 1. The perforator has been known 
to lacerate the .soft parts, and even to strike the promontory of the sacrum. 
2. Spicula of cranial bones may scratch or tear the soft parts. 3. The 
crotchet mny slip and lacerate the soft parts. These accidents may be 
avoided. 4. Tbe cephalotribe may bruise the soft parts. The risk of this 
may be greatly lessened by using the axis-traction instrument. 5. But 
serious evil is likely to result from deferring the operation too long-that is, 
until exhaustion has set in, and under a too-protra3ted operation in au un
suitable case. Long-continued dragging of the head upon a brim which it 
cannot pass, jamming the soft parts, especially at the two points of greatest 
projection, the promontory and the symphysis pubis, ends by stoppi ng the 
circulation in the parts compressed, bruising them, actually grinding through 
them. Such injury, added to the shock and exhaustion, may be fatal. The 
soft parts at the vulva and perineum, greatly deprived of vitality, lose elas
ticity. They become livid or black from congestion, and break down or tear 
like wet brown paper. 'Vhen the tissues have arrived at this point recovery 
is doubtful, and, if attained, sloughing, more or less extensive, ensues. It is 
a form of acute necrosis. 6. Long·continued pressure may cause mortifica
tion of a limited portion of the neck of the uterus. In the course of a few 
da)'.s a sl~ugh may be formed between the vagina and bladder, leading to 
ves1co-vagmal fistula. 

It is impossible to determine t~e maternal mortality resulting from em
bryoto_my. The causes of death are complex. The injuries attending the 
labor itself, the shock and exhaustion due to protracted unavailing lahor, 
and the injurie~ ~one during the. operations, are often inextricably mingled. 
The danger of lllJury of coarse rises with the degree of distortion, the imper
fection ?f the instr.uments, and the lack of skill of the operator. Thus we at 
last ~rnve at a point where the danger of embryotomy becomes so great as 
to raise the question whether the Cresarean section is not ~afor, and therefore 
to be selected. 

1 Trait6 Pratique de~ Accouchements 1 tome ii. 1 1R8:l. 
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Tm~ C..esnrea u section is au operation by wh ich the child is extracted 
through nn incision made in the abdominal wall and the uterus. 

The C~c.,nrcnn section occupies a doubtful pince between conservative and 
sacrificial obstetrics. It is conservative at least in design . It is not neces
sarily fatal either to mother or child. If the operation could be done at a 
chosen moment, and so improved as greatly to increase tlie probability of 
saving t he mother, then the already high probability of rescuing the child 
might turn the scale in fin-or of the Cresarean section, aud against embry
otomy. Unfortunately, art has not yet reached this point. The mortality 
to mothers from Cmsareau section is still so great, whilst that from ernbry
otomy in fitting cases is so small, that we are unable at pre:sent to raise the 
Cm.-=areau section to the rank of an elective operation. It is impo~sible to 
attain accurate data for estimating the r isk to life caused. by the Uesarean 
section. It is certainly so great that no one undertaking it can reckon with 
any confidence upon a successful result. P11jot says 1 : "This operation has 
cn:-;t the lives of all the unhappy women who have undergone it in Paris, 
since the beginning of this century. And it is still practised! 11 For a hundred 
years there had not been a recovery after a Cresarcnn section in Vienna. In 
I taly the old operation was almost always fata l. Chiara said that out of 
sixty-two cases operated on by Porro, Lnzzati, B illi , and himself1 only three 
recovered . Probably these figu res give too gloomy a view. We have spent 
much labor upon general medical and obstetrical statist ics, and have arrived 
at the conclusion that nothing is more untrustworthy or more misleading. 
" 7e have, therefore, abstained, from encumbering this work with statist ical 
tables. Those who take an interest in this mode of obscuring a clinical l!ues· 
t iou will find material in Churchill and Charpentier. We will simply here 
reproduce from Schroeder a summary, drawn up in 1874, of )layer's re~ults 
of the operation in England. Germany, France, Belgium, Italy, snd America. 
1605 operations gave 5-1 per cent. reco~'e:ies . T~e prop~rtion of reco~·e~ies is 
certainlv not understated . } .. nd yet 1t 1s but fair to pomt out that 1t is not 
less certain that manv deaths, occurring after C~etiarean section, were due to 
causes ncting before w the operation was performed, and only secondarily to 
the operation itself. Like things only s_hould be com~arecl. Rightly to 
estimate the mortal ity from Cresarean section, w~ must we1gl~ those cases only 
in which the operation was done at a selected time, and which were uncom· 
plicnted with other dnngerous conditions. 

To what extent is the terrible risk encountered by the mother balanced by 
the saving of infant lite? This question does not admit of a precise answer. 
Keyser says the iafo.ut mortality is 30 per cent.; and this figure does not 

I Prt•fllt'C tn lfobert Barnc,Y.; "J)i.;caH·~ or ""umen ' 187.3 ), Freul'il edition. 
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include the infants dying within a few days. Scanzoni ascertained the fate 
of 81 children out of 120 operations performed between 18-U and 1853; .):j 

children1 or 60 per cent., were born alive .. The morta_lity ~s certai?IY gre~tl'r 
than in ordinary lnboJ'. Nor are we ent itled to weigh rnfant life aga1mt 
maternal life. If the question be decided by the estimate formed of the 
relative value of the mother's and the infant's life, the answer must be in 
favor of the mother. If delivered by embryotomy her recovery is highly 

~~:~~'lb;;~~~~t ~~0tb~~1t 7:8;h: ~~~~1~~J~r~~11a~~~~:b~~i:.f!?l~te;~a~~e~a~~t:te~~~ 
if that involve the sacrifice of her ch1l<I. The operatrnu ts essent1ally one 
that is performed in the interest of the mother. It is an operation imposed 
by ·necessity, as the only means of effecting delivery. T.o acce~t it as one of 
election, it must be shown to be the beet means of effectrng delivery. 

'Ve have seen that embryotomy is practicable with a reasonable pro~pect 
of saving the mother when the conjugate diameter is reduced to 1.!5 or 2 
inches. The Belgian school, as represented by Hyeroaux, adnuls the 
Cresarean section at 4 C'eutim. = 1.5 inches. The opinions of older authors, 
who asked for 2.5 or !J inches in the conjugate, must be taken with the 
qualifying allowance that they worked with defective ernbryotomy instru· 
men ts. The improvements in these instruments, the limit of which we belie,·e 
is not yet reached, bas reduced within narrower compass the necessity for 
resorting to the Cresarean section . Some men still contend that em bryotomy 
cannot safely be performed with a contraction below 2.5 inches. \\'e submit 
that this argument is entirely subjective; it applies simply to those who urge 
it. They cannot reasonably impose their own limit upon other::; possessed of 
greater skill. 

TrIE CONDITIONS THAT RENDER TDE C~l:SAREAX S:ccTiox Ni:cE~SARY. 
-The most frequent condition is deformity with contraction of the pelvis. 
The operation is justified when the contraction i~ such that we cannot hope to 
deliver the child per'Vills naturales, whole or mutilated, without great danger to 
the mother. The degree of contraction at which this occurs may be stared 

~~s~;~l~~ ~~c~i~n i~~~~:s ni~~o b:~~;~t~~o~h~\·i~:1g~~~bl:;:~~~~' .1 ·;~~~c~~.:s n;~; 
reasonably hope to carry the minimum to 1 inch . Cases may iudeed 
occur in which a conjugate diameter of 2 inches may call for Cresareau 
section if the pelvis be much distorted, so that the diagonal and transverse 
diameters offer insufficient compensation for the narrow conjugate. This is 
more especially the case when, as in osteomalacia, the cavity and outlet of 
the pelvis are also so contracted and rigid as to render the introduction and 
manipulation of instruments impossible. Extreme cases of ricket~ and 
spondylolisthesis sometimes render the operation necessary . 

.Abdominal and pelvic tumors may render the operation necessary. The 
most common are uterine fibroids, dermoid cysts, and ovarian cysts. 'Vhen 
th.ese block t~1e pelvis, impeding the entry of the child, and cannot be dealt 
with by push mg them UJ? out of the way or by tapping, the Cresareau section 
r:iay be the only ~lternat1vc. Aud care should be taken to select th:s opera· 
tJOn when .there is :eason to apprehend bursting or other serious injury of 
th.e tu.rnor if the clulcl were dragged past it through the normal passages. 
F1bro1cl tumors of the lowersegwent or neck of the uterus constitute a strong 
indication. 

Dr. S~dler. reported a cas.e in which the operation became necessary from 
t?e pelvis b~mg. filled up with an enormous hydatid cyst springing from the 
hver. Cystic disease of the kidney might cause similar difficulty. 

In certain cases of extrauterine gestation complicating uterine gestation 
the abdominal section may offer the best solution. ' 
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. Malignant cli.<Jease of the lower s~gment of the uterus may also call for the 
operation . Labor at term, involvrng, perhaps, laceration to an unknown 
extent, and certainly serious crushing of the morbid tissue, presents in most 
cases greater danger than Cresarean section. 

If cancer invade the cer'\"ix, the surrounding tissues being still free-and 
the case may come under observation before the child is viable-there are 
three alternatives: (1) We may consider it most judicious to let things go 
on to term; or (2J the diseased cervix may be amputated by the wire
tcraseu r, by galvanic cautery wire or the knife; or (3) the entire uterus 
nH1y be amputated through an abdominal section. Spencer 'Velis publisherl. 
a successful case.1 If the condition is first observed when the child is viable, 
the Cresarean section after the manner of Porro is indicated . 

Similar arguments apply to some cases of fibro-myoma of the uterus. 
Rupture of the uterus, as we hav:e seen, is best met by the a.bclominal section . 

The like rule holds when there 1s atresia of the cervix uteri and vagina, 
which canu~t without great danger be encountered by embryotomy. 

It is also md1cated in some cases when the mother is in extremis, or even 
dead, in the hope of rescuing a living child. Intimately associated with this 
question is the length of time a child fa utero may survive its mother .. i'fo 
precise answer can be given to this. The fcetus in the lower animals will 
live some time if the ovum is not opened. It seems uot improbable that a 
modified degree of placental circulation may continue for some little time 
after the mother's circulation has been stopped i and it is certain that the 
fcetus may survi \'0 for some little time in a state of asphyxia or suspended 

· animation, capable of restoration on being brought into the air. Children 
have been extracted alive ten minutes after the mother's death. 'Vrisberg 
cites three cases of infants born enclosed in the membranes; they lived
oue seven minutes, and the two others nine minutes while thus enveloped. 
Brunton relates a case1 of a seven months' child expelled in intact mem
branes, from which it was taken out alive after an estimated interval of 
fifteen minutes. 

The chance of rescuing the child by Cresa~ean sectiou post mortem. will be 
much influenced by the circumstances attend1ug the mother's death. If she 
dies from phthisis or other exhaustive disease, it may survive some minutes. 
If she dies from 11cmonhage or rupture of the uterus, tl1e child's death is 
likely to precede that of the mother. 

The Cresarean section after death comes into competition with forced 
deliYery pe1· vias rwtura/es. Sometimes, if' the cervix is dilated, the child 
may be extracted by tuming as quickly as by Cresarean section. Turning 
has the advantages of being less likely to shock the fi:iends, and it may be 
practised when the section would be rejected. The v.1ew that fa.reed labor 
may be practised on the moribund has found favor JU the ~ta~rn!l school. 
Belluzzi thus saved two children. Amongst Roman Catholics it is held to 
be imperative to deliver the child in orde~· t~at it. may be baptized . . 

TnE 0PERATIONS.-There are four vanet1es of the Ct'-esarean sect10n: A. 
The Cresarean section simple. B. Porro's operation: C. Lnparo-elytrotomy. 
D. Cresarean section, plus the removal of the ovan~s.. . 

A. The Cresarean Section Simple.-Q,uestious prelnmaary to. the. operat10.n: 
Jrftat is the best time to select? It is aesumed tbat the operation is uaavo1d

able. Sometimes all choice is denied us, or the range of time is very liu~ited. 
The indicntions once recognized, it ought not to be ?elnyed. It is a misfor. 
tune, tending fatally to comprom ise succes$, to be obhg;ec~ to operate when the 
structures that have to be wounded are so worn and lllJUred that tbe power 

1 )fC'd .-Chir. Trnns Obst. Tnms., ,.,.J. xiii. 
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of rea.clion and repair is seriously reduced; when lhe blood is delerioraled 
by the products of nervous and muscular overwork . 

If the patient come under observation early in pregnancy, we h:.we the 
double opportunity of inducing labor, avoiding lhe operation, and of selecting 
the time for ils performance should it be unavoidable. Is it an advantage 
to operate during labor, wailing upon Nature to give the signal'! It has 
been held that the epoch which Nature has £xed for labor presents the mnst 
favorable coudilious for the process. The whole organism is better pre
pared. The uterine mus.cle~ having acquired full dev.el.opmcnt, and contrac
tion having nclually set 111 1 1t seems reasonable to anticipate thfi:t the w~mnd 
made in the uterus will close better, and the processes attendmg delivery 
will be more safely carried out. Ludwig Winckel,1 who ha:; had great 
experience in the operation, says the most favorable time is the end of the 
second sta(Te, when the membranes are really to burst. Ile advises not to 
rupture th: membranes. The escape of liquor amnii into the abdomen does 
no harm, and the extraction of' the child is more easy if the membranes are 
kept entire until the moment of seizing the child. But, admitting spon
taneous labor at term to be a favoring condition, may not labor artificially 
induced be equally favoring? It has been argued that by operating before 
term, the uterus, taken at a period prior to the highest degree of degenera
tion of its mnscular fibres1 would heal better. This is a physiological error; 
the degree of fatty change in the mature uterus is no impediment to repair. 
There are too many examples of union after section by the knife, and even 
after rupture, to admit of a doubt as to the capacity of the malure uterus 
to repair itself'. Then, on the other hand, clinical experience proves that 
the ute1us is capable of complete repair at the seventh or eighth month of 
gestation . 

'Ve may then very properly consider whether, assuming things to be equal 
quorld the uterus, there may not be other circumstances that may turn the 
scale in favor of premature delivery. In some cases such circumstances 
undoubtedly exist. 

The general conclusions may be summed up as follows: There are certain 
cases in which we have no choice of time; we must operate on the instant 
emergency. There are cases, such as extreme distortion or malignant disease, 
in which-the induction of labor at a time to admit of delivery per vias 
nalurnles having passed by-it is better, in the interest of mother and child, 
to wait for the natural term of gestation. Looking at the probability of the 
operation proviug fatal, it is clearly better to gi,·e the woman another month 
or two of life. 

U pan the whole, the best course is to select a time as near the natural term 
of gestation as possible. Shall we start the labor as a preparation for the 
operation? The weight of reason seems to be in favor of operatiug upon a 
uter~s i.n the act of labor. ~he first step, then, will be to pass up au elastic 
boug1e rnto t~e. uterus o\·er-mght. and to proceed to the operation next clay. 
If the os uteri 1s not open more than enough to allow a finger to pass, it will 
be useful to dilate it a little more with the caoutchouc bag, No. 2. This will 
p;obably excite further uterine action, and it will secure a free outlet for 
discharges from the uterus. 

Trrn INSTRUMENTS AND AssISTANTs.-The instruments required are a 
~atheter, a slrn.l'J? bistoury, a bistoury having a blunt end, a dir~ctor such as 
is used for ovanoto'?Y· artery forceps and ligatures, needles, silk or catgut 
sutu~es for the uter!ue w?~nd, the usua.l antiseptic apparatus and dressin,gs, 
solution of perchlor1de ot iron to arrest hemorrhage from the placental site, 

1 .:\lonat.sschr. f. Gcbl1rl~k. 1 1803. 
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n g1l~\·anic l~attery l? excite uteriue contraction, and a ilrainage tube. Aio!=;i!i
tant~: A skdlccl af':sJ!Stnnt should stand on the side of the patient opposite to 
the OJ_Jerator. .._\nother should be free to haucl instruments and as~ist iu 
~pong-mg. Th~ nntl·:..:thesia is, of course, e11tr11.sted to a special a~;-;istant. .\. 
uur.:-e nr two will complete the necessary Rtaff. 

Tm:: 0PEJUTlOX.-.\. C.i:. .... u:m.\x t:;ix-r10s 1-iDrPLE.-The patient is laid 
on a table nn her hack, head nnd shoulder.::; slightly raised. The operator 
!>.lands on t_hc patient's right. The catheter is pasoed. If' the case be one of 
oatcorunlacrn, explore for the last time to ascertain if the pelvis can be opened 
up hy the hand. 

It is desirable to determine by auscultation the seat of attachment of the 
placenta. Pfeiffer noticed that a peculiar thrill or Yi brat ion marked the seat 
of the placenta, and this sign may receive confirmation by feeling the part 
bulging a little on the uterine spheroid. 

The abdom inal incision is then made in the linea alba from a little above 
the umbilicus to within two inches of the symphy:sis pubis. It is best extended 
upwards and downwards to the requisite extent by the strong (Jvariotomy 
;-;ci~80l'S. Assistants support the nbdominal wall on either side to prevent. the 
l'Scape of intestine. The uterus1 being brought centrally to correspond with 
the abclominnl incision, is incised in the middle line, sparing the f'undus and 
lower segment as much as possible, as tbese parts are not so well adapted to 
contract, and large vessels arc more likely to he divided. Circular fibres 
predominating near the cervix tend to makl' the wound gape. \Vinckcl 
deilcribes a ruan(('uvre very useful in ~uardin~ against the bulging of intes· 
tine. He gets an a!:isistaut to hook a finger of each hand in the upper and 
lower angle of the uterine wound, and, lifting them up1 fixes them in contact 
with the corresponding ends of the abdominal wound. This shuts in the 
intestine effectually, and helps to prevent blood from running into the abdom· 
inal cavity. 

If the placenta is found directly behind the wound. the hand of the 
operator is insinuated between the placenta and the uterine wal1 1 detaching 
it until the edge is felt. Then the membranes are pierced, and the child i.lf 
seized by the feet. Sometimes in extraction the neck is tiithtly grasped by 
the uterine wound. If the constriction does not soon yield, it is better to 
extend the incision than to drag overmuch, or it may be best to deliver the 
bend first. 

Rcmoml of Placcnta.-If the uterus contract and cast off the placenta, the 
removal by hand is simple. But if the uterus remain flaccid, the peeling
off by the hand is sure to be attended by free hemorrhage. In this case it i:s 
better not to hurry this stage, but to wait a while, as.we.do. after ordinary 
labor, to allow the uterus to recover power, and to excite 1t, 1f necessary, by 
galvanism or the ether spray. The placenta may be squeezed out by the 

two hands. 
'Vlrnn child and placenta are remo\.·ed, atte_ntion i~ required _to watch the 

bleeding. This may take_ place from the cut smuses m the ntenne walls and 
from the placental site. llemorrhage from the cut surfaces Fancourt Barnes 
found to be effectually controlled by Sy~ner Jo_nes's ovariotomy clips. ~f 
hemorrhage persist from the placental sit~, 1t will be nece~sary to swa~ it 
with perchloride of iron. Hemorrhage 1s further controlled by pre ure 

up:B:/o~: ~~~~~:g. the utf'rinc wound, thrust n pr?ba~g, armed with a bit. of 
sponge, through the rervix, to insure free commun1cat10n betwcea the uterme 

ca~~~ Ct~s;t~= ;'_?U!~airound.-Wheu the bleeding has ~eased, and tl.1~ peri· 
toneal cavity had been swnbhed out, we have to cons1d~r the que::.t1on of 
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applying sutures to the uterine wound . It ha-. been ob::ierved that in many 
fatal cases the edges of the wo.uncl ha\·e been gaping and flaccid. But in 
most of the~e cases the operat10n had beer: done on women exhausted by 
protracted labor. On the other hand, in women operated upon at a selected 
time, the uterus commonly contracts well. But we mu~t remember that, 
just as we find it to happen in ordinary post-partum hemorrhage, the uterus 
may relax again after having been apparently well coutracted. ~Iany 
recoveries htt\'0 happened without stitching the uterine wound. "'fockel 
says he ha8 ne,•er lost a case from hemorrhage, and he has not stitched the 
wound. The" suture sanglante," so called, was used by Lebns de :\louillerou 
in 176!1. Simpson, :::>pencer 'Velis, and others have used it, but the patients 
died. 

Another principle has been followed-that is, _to stitch the uterus and 
unite it by the Slltures to the abdominal walls. Hicks and Tarnier eac:h 
treated a case on this principle. Effusion was prevented. Uterine suture 
should rucet the following conditions: It should stop hemorrhage from the 
cut surfaces of the uterus; it shoul<l secure fair apposition of the two lips of 
the uterine wound; it should keep the anterior wall of the uterus in appo
sition with the abdominal wall, so as to favor adhesion without drngging. 
This last condilion is not so essential as the first two. Interrupted silk 
sutures, such as are u~ed to stitch up wounded intestines, are best. 

The abdominal wound is united by the interrupted suture of silk or silver 
wire as in ovariotomy. 

_tfler-trealment.-An opium suppository should be applied. Perfect repose 
and light nourishment are essential. The dressings sh~uld rarely be removed 
under five or six days. The sutures had better be left until the seventh or 
eighth day. The bowels may be relieved by enema of soap on the fourth 
day. It is necessary to wear a well-fitting firm abdominal belt for "-Orne 
months. 

B. Ponn.o's OrERATION.-'fhe most remarkable fact in the history of the 
C:.e.surean section is the introduction of the method known as Porro's. Cav
allini, in 1768, instituted experiments on the removal of the pregnant uterus 
in bitches and ewes. Blundel l made similar experiments, three out of four 
rabbits recovering. He says (1828): "In speculative moments I have some· 
times felt inclined to persuade myself that the dangers of the Crosarean 
operation might be cousiderably diminished by the total removal of the 
uterus. Perhapis this method of operating may prove. au eminent and valu
nble improvement." Has subsequent history realized the idea? Porro, in 
18761 first carried the proposnl into execution by deliberately performing 
utero-ovarian nmputation during Crosarean section . His me1l1oir, u Della 
nmputazione utero-ovarica come complemento di taglio Cesareo," 18761 is 
epochal. He has hail four recoveries out of five operations. 

It consists in the removal of the uterus and nppeudages by amputation 
through the cervix after extracting the child. It is claimed for it that it 
gives greater security against hemorrhage; there is no uterine wound to 
heal; there is le~s risk of septicremia i and there is security against future 
pre~~rnncy. Th~ operation is performed by (1) making an abdominal 
mci.s1on; (2) laying op~n the uterus: (3) and extracting the child as in the 
ordmary Cmsareun sect10n; then (4 ) drawing the emptied uterus out of the 
abdomen; (5) transfixing and ligating the uterus just below the os intern um 
by ~iotrnt's or K~eber!C's serre-nocud; (6) ampu.tating the uterus with the 
ovanes and tubes JUSt above the serre·nreud; (7) securiug the stump outside 
the .abdominal wound by transfixing needles. The general rules of anti
septic surgery are observed. (8) The abdominal wound is closed as in 
ovariotomy. 



but 

Ia a case perform~d by Fancourt Barnes, all hemorrhage from the wound 
of the, uteru~ was effectually coatrolled b~ seizing the cut edges with Sydney 
Jones s _ovnnotomy-clamps, so that very little blootl need be lost. 

Dr. Godson collected 1 138 cases. These gave 77 deaths against Gl recov
eries-a very formidable result. "' e are unable to say whether this contrasts 
favorably or not with that of the simple Cresarean section . The indicalions 
for the operation are generally the same. In Godson's easel which ended in 
recovery, the pelvis had been smashed in childhood. In Fancourt Barnes's 
ca;;e, the operation was called for by the blocking of the peh·is by an immov
able .<lermoid cyst. The patient lived f?ur days, an<l would probrtbly have 
survived but for the changes undergone rn the tumor, which was fixed to the 
pelvic wall. 

One question not yet settled is whether it is better to secure the stump 
outside.the abdomen or to drop it inside. Dr. Goode/ of Sydney, had a suc
cessful issue after the intraperitoneal method. But the results of this plan 
in or(lioary hysterotomy are not encouraging. 

wi~~li:~:r':o~1t~~/:!~att~~~u~1 pt~~·o ab0d0:~~~a\0 '~~~:~:~g rf ~~sth~ r~·,~~~leo~:,e1~J1~ 
ligature is secured round the stump before t.he uterus is opened and the child 
extracted. 

C. The 0peration of laparo-elytrotomy (ia;;-ri1m, the flanks; ii1·7r1111·, the vagina; 
and 70,11,, a cutting), revived by Dr. Gaillard Thomas, was originally per
formed by Von Ritgen and Baudelocque. It cousisllS in an iocisiou, usually 
on the right side, through the abdominal wall, from above the spine of the 
pubes to above the anterior superior spine of the ilium-that is, along Pou· 
part's ligament. The peritoneum is then raised, the fundus uteri i::; tilted 
<lowo to the opposite side, the os uteri tilted up, and an incision made through 
the vaginal wall on to a probe or staff in the vagina. The child is then 
extracted through the os uteri and the vaginal wound. The wound in the 
flank is then united by sutures. Dr. Garrigues st.ates that for the perform
ance of thi.s operation five assista.nts are desirable, four iudispcnsable. The 
operation has been done eight times. Of these cases.six were done in America 
by three operators: Drs. Thomas, Skene, and Gillette. In England, up to the 
present time, Dr.s. Hime and Edis alone have resorted to the operation,-in 
both instances unsuccessfully. Of Dr. Thomas's two cases, one recovered. 
Of Dr. Skenc's three cases, two recovered. Dr. Gillette's one case recovered. 
The mortality has therefore been four in eight cases. The chief drawback 
to the operalion is the difficulty-we were almost say ing the impossibility
in preventinO' injury to the bladder during the delivery of the child. In 
Dr. Edis's c:se, io the British Lying-in Hospital, the child weighed 7 lbs. 
10 oz., and yet the bladder was ruptured. In four out of the eight cases just 
mentioned the bladder was injured. The epigastric artery may be wounded; 
this, however, is easily ligateJ. An important objection is that the mother 
may 3J?Rin become pregnant, and ha\·e to undergo similar dangers. 

D. C.ni.\.REJ.N SECTIO~ l'LUS RE:llOYAL OF TllE Ov.uu~.-The removal 
of the ovaries obviate:; the risk of future pregnancy. It appear.s tu he the 
natural complement of the C::esarean section. It is desirable to remove the 
Fallopian tubes at the same time. The parts are embraced i~ a ~la.mp, and 
the stumps secured by ligatures. Io other respects the operation is the same 
as the simple section. . . . . 

To furnish iudicn.tions in the conduct of the Cre3arean section, 1t is desir
able to keep in mind the more common causes of death. The~e are: 

1. If the operntion is performed as the last resource after protracteil 

1 Br t. 'icl .• Jnurn .1 1"11.J. 1 lbid., 188.J. 
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attempts to deliver by other means, the woman is apt to sink from shock nnrl 
exhaustion in a few hours. If she survive beyond a fow hours, there is the 
ri::ik of hemorrhage, of rnetritis, peritonitis, gangrene, septic::em ia. It may 
be said that the prospect of recovery when the operation is performed undtr 
these circumstances is ve ry smal l. 

2. If the operation is performed at a selected time, the woman encounters 
the elwck of the operation with unimpaired strength . :-itill the shock is great. 
It affects different persons in different degrees. It is an uncertain element 
of danger, and must probably ever perplex all calculation as to the result of 
the Cresarenn section in any particular case. 

3. The next danger is hemorrhage. This is often associated with prostra
tion as cause an<l us effect. It may come on within a Jew hours. It may 
flow from the placental site and frow the uter ine wound. It may kill by 
rapid an::emia, and by causi11g irritation of the peritoneum. Closure of the 
wound by suture and inducing contraction of the uterus, should obviate the 
hemorrhage. If not, styptics mus~ be applied. 

4. Secondaty Shock and Peritonllis.-Secondary shock may precede peri
tonitis. Intense pain, even tenderness on pressure, rapid small pulse, accel
erated and impeded breathing, suggest the diagnosis of peritonitis. This 
condition Robert Bu.roes described as" abdominal shock.11 If at this stage 
the patient die and be examined, probably no trace of peritonitis, ao revealed 
by reclne::d or effusion, is discovered. Peritonitis may be manifest on the 
day following the operation . 

;). The next danger is septica:mic puerpcralfei1er. 
6. In addition to the dangers incident to the operation and to the puerperal 

state, there is the danger inherent to the disease which rendered the operation 
nece::sary, especially in the case of cancer. 

'Vin ckel says that osteorualacia is much more unfavorable than rickets in 
connection with C::csarean section. 

The uterus often contracts adhesions with the abdominal wall during 
repair. These adhesions do not appear to entail ser ious inconvenience, and 
should pregnancy again occur, and the C::esarean section be again necessary, 
they render the operation less dangerous (Meigs) . The peritoneal cavity is 
shut off; the incision through the abdom inal wall leads directly through the 
adhesions to the uterus. Thus some of the usual dangers are elimi11ated. 
This result would be favored by uterine suture and uniting the uterus to the 
abdominal wall. On the other hand, no adhesions may be found, and the 
uterine wound may heal so completely that years afterwards no trace of 
cicatrix is found. Again, there may remain a marked cicatrix, free from 
adhesions, as in ~ewman's case, figured in the ''Obstetrical Operations." 

Several cases are known in which the operation has been performed twice, 
thrice, and even four times on the same woman. These cases seem to in<licate 
a special tolerance in the subjects. They cannot be accepted as evidence, 
absolute or cumulative and statistical, in reduction of the danger of the 
operation. The following history by Frerichs is instructive.1 Ile performed 
the section on account of contracted pelvis. Mother and child recovered. 
Again pregnant, premature labor w~s induced at about the eighth month. 
\Vhen labor h::ul begun, collapse set ID; the uterus had ruptured. The child 
was removed by abdominal section. Vomiting cauisecl extrusion of the intes
tines. To effc.ct re.: position numerous pricks were made in them with a bistoury, 
a11d much thm pappy matter escaped . The intestines were then replaced 
and the wound closed. How many women would be ns tolerant? 

1 Nl•derl. Tijd~cht'. '" (-ienee~kunde, HViS. 
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Co:MP_\IL\1'1\'E APPRJ:CIATIO~ OF TIIE SEYERAL 0PERATION:-..-Khock is 
inherent to all. It is greater in Porro's operation. HemorrhaO'e is especially 
dangerous in the Ca.::::arean section simple; it may be practi;ally excluded 
~n Porro's ?peration.' Tl~e d~uger o~ escape of: blood or irritating ruauers 
mto the peritoneum 1s serious rn the sample secuon, and excluded in Porro's 
method. ~liiller's modification of Porro's operation is of doubtful value. 
Little or nothing is saved in hemorrhage. It has been found clifficult to 
draw the full uterus through a very free abdominal wound. Greater shock 
is entailed, Laparo-elytrotomy has the advantage of not opening the peri· 
toueal cavity; but if the cervix uteri is not dilated enough, time may be lost 
in dilating before the child can be extracted. The child's chance is less, t11e 
mother's not ~renter than in Porro's operation. Aud there is the serious risk 
of injuring the bladder. Cresarean section plus the removal of the ovaries 
has the obvious advantage, like Porro's method, of excludiug the danger of 
f'ulure pregnnncies; it entails less mutilation, and if we could be secure against 
hemorrhage it would in many cases he preferable. Porro's method is especi· 
ally indicated when there is disease of t.he uterus, or when tumor blocks the 
pelvii;:. 

SYMP£IY::-iIOTm1Y-THE SlGAULTIAN 0PERA'flO!'J-lrns been devised as an 
alternative for the Cresarean section . This proceeding is based upon the fact 
of the natural relaxation of the pelvic joints in pregnancy and labor. If it 
be admitted that the pelvic ring expands a little under the distending action 
of the child in passing, might not a similar end be attained by dividing the 
symphysis pubis, aml thus opening the pelvis in a manner similar to what 
takes place in guinea· pigs? 

The operation is never mentioned in English works unless to be con· 
demued . It has at various times been regarded as obsolete. The subject is 
well discm~sed by Scanzoui and by Lovati (D_cl parlo meccanico). Signult 
maintained that an inch was gained by it. Leroy gained two and a half 
inches. Baudelocque and Desgranges in their experiments gained a space 
between the pubic surfaces of two and a half inches. They say that e\·ery 
half inch of distance between the puhic surfaces gives one line of conjugate 
diameter-therefore two inches give four lines; then, if the pnrictal pro· 
tuberauce be made to project into the interpubic space, two lines more are 
gained; the oblique diameter gains eight lines; the tranoverse gains half the 
distance between the pubic bones-that is, one inch. The operation might 
therefore he available in cases where a gain of six lines will enable a live 
child to pass, or where n head impacted in the brim might be liberated 
without perforation. In either case extraction by forceps would still be 
nece~sary. . . . . . 

The operation hus in recent years been revived 111 Italy. Mor1sam gives 
statistics of tif'ty cases performed on forty-eight women between 18()<1) and 
18 l; the principal operators bein&' ~ovi, )fartin~, and )fo~isa.ni. Forty 
mothers and forty-one children survived. He conmlers that 1t is le~s clan· 
gerous than embryotomy. The deat~s of mothers are. not more numerous, 
and the children saved are a clear garn. It may be objected that the deaths 
from embryotomy arc much overstated. His n~etho<l ~s as follows: Ile ~s~s 
a small crotchet-shaped knife, cun·ed, and cuUrng on its coocave.ed&e; it 1s 
known as thefalcclla di Galbiati. An incision of from 8 to 5 cent1m.1s made 
jut>t above the symphyr;is pubis. The articulation is gradu~lly reached, the 
falcella is slipped nlong the posterior surface of t!1e syrnphy~10, and wh.en the 
Jower edge of' the symphysis is reached, the cuttmg . con~av1ty of the rnstru· 
meut is hooked under the interpubic cartilage, wb1ch 1s then cut throu.gh 
from below upwards. If the uterine contractions are strong, the expulsrnn 
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of the child is allowed to take place spontaneously. If they are feeble, the 
forceps is applied. Lastly, the wound is dressed 1 and immobility of the 
pelvis is secured by an appropriate bandage. . 

Hymphysiotomy1 notwithstanding th is favorable report, will probably not 
make way in practice as an alternative for the Cresarean section or for 
embryotomy. Scanzoni says the only case in which it is justifiable is where 
the mother dies in labor, the child being partly born, and extrication 
difficult without enlargement of the peh·is. 

The mother will probably remain lame. 



CHAPTER XXX. 

THE l'Rt;\J \TUHY. INDUCTION OF LABOR: DEFINITION j llJ:-iTOIUrA I NOTE j CONDl

TIO~l\ U:'.'JH:lt \\ llICLI CARRI t:O OUT j PRO<'ESS AND OPKIL\TIO'X j l'llO\'OCAT I\. E 

AND ACCt:1,1m.\TIYE lH:ANS j lNDICATlONS }'OR OPEK.ATJ0:-0 j DIS'l'JNCTION liE

TWt:EN INOt.;f'T ION Ot' ABORTION AND PJl};\IAT"URE LABORj \10Dlt'ICA1'10NS OF 

OPERATION; IN l't:LVIC DEJ.'ORMITYj UROENT DANOEll OF :'>10TH1'1tj CONYUL

~ I ONS, CllOREA 1 HEAR'!' AND LUNG DIS.KASEj Ht;\IORRHAGE:-ij TO SAV'Jo: 'fUJ-: 

CHILD j lNT ltAUTl".ltlNJ:: lHSf'~MiE j ETHICAL CASl;s j CONCJ,USION. 

BY the premature induction of labor we are carried back within the range 
of conservative obstetrics. By this operation we anticipate some of the 
dangers which mother and ch ild would encounter in labor at t<'rm . 

The recognition of the operation as a legitimate resource of conservative 
obstetrics <lates from 1756, when, says Denman, 11 there was a consultation 
of the most eminent men at that time in London to consider the moral 
rectitude of', and the advantages which might be expected from, this prac
tice." It met with their general approbation. It has since encountered 
much opposition, chiefly in Roman Catholic countries, science contending 
in the interest of humanity from her point of view, and religion from hers. 
The general tendency has been to show that these views are not really 
antagonistic; and thus the operation now generally commands the sanctiOJl 
of science and religion. 

D1~FINITION:o;.-The premature induction of labor is the artificial arrest 
of gestation wheu seven months are completed, when the chil<l has reached 
viability. The induction of abortion is the artificial arrest of gestation in 
the earlier months before the child is viable. 

T he first operation is designed to rescue both mother and child, or :it least 
the child, when it is more especially in danger. The second operation is 
designed solely in the interest of the mother. 

It is important to consider the general conditions under which the operations 
have to be carried out. 

1. The fitness of the general system to enter upon labor and puerpery. 
The nervous, circulatory, and glandular systems are imperfectly de\•eloped . 
Tb is imperfect preparation we must accept. In reality the system is generally 
fairly competent to carry through the duty imposed upon it. 

'.l. The uterus is immature. This involves imperfect contractile power, 
and imperfect dilatability of the cervix uteri. . 

3. The defect of uterine development is partly compensated by the child 
being !:imnlJer and more plastic. On the other hand, abnormal presentations 
are more frequent. Most of the accidents that may complicale labor and 

pu~{~e~!u~~. ttl~:,nb~;rc?~n~l~ii~:Je th~~n~,~~~~e I~:i: ~s0~1~0~0:~~0d~ · the system, 
generally, and the uterus are taken by surprise. 

REL.\1'JON OF TUE PHOCEEDI~O TO TllE l\!Ecrr.\".'i' l:-3M OF LABOR.-By 
labor at seven months, contraction of the pelvis according to advancing 
degrees, spontaneo_us labor. may superse_de the forceps, the forceps. may super
sede turning, turnmg crnu1~to~ny, cramotomy the Cresareau section, and the 
Cresnrea11 section may be ehru1unted. 
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The motive. principle is to bring the two fa~tors, the body to be expelled, 
and the resisting force, into approximate relatrnn. 

REL.\TIOX TO TUE SY8TE1llC l'mrnrTIOs.-1. De\•elopmental attraction 
uf blood to the pelvis is stopped. 2. Vascular tension is reduced. 3. 
Nervous tension is reduced. llence morbid processe~ which are aggravated 
by high nervous and vascular tension are eased. 

Tm: PnOCE!-iS OF ARTIFICIAL LABOH.-It may be divided into two 
distinct stages: (11 Provocati,•e; (2) accelerative. 

1. Provocative .Jleasures.-Action bas been too exclusively Jimited to pro
vocation. The provocative measures may be divided into (a) medicinal; 
(b) topical or instrumental. (a ) Medicinal agents act mainly upon the spinal 
centre, some to a certain extent directly upon the uterine irritabil ity. The 
principal medicinal agents are ergot, savin, quin ia, hamamelis, borax, cinna
mon. We will not dwell upon these, since their action is extremely uncer
tain . It is, however, well to remember that all these drugs act much more 
surely upon women in hot climates. (b) Some agents evoke the energies of 
the diastaltic system by stimulating various peripheral nerves. Such are 
rectal injections, the vaginal douche, the colpeurynter or water-bag in the 
vagina, the plug, or tampon, or water-bags in the cervix uteri, the separation 
of the membranes1 intrauterine douche, the evacuation of the liquor amnii, 
injection of carbonic acid into the uterus, the introduction of bougies into 
the body of the uterus1 faradization; the irritation of the breasts by sina
pisms, or the air-pump. Some of these agents act also partly by direct 
mechanical force 1 dilating the vagina and cervix. This is the c11se with the 
tampon and the water-bags. 

App1·eciation of these jJethods.-Faradization, at first sight, would seem to 
be the most !l-cienti6c. Ilerder suggested this method of causing the uterus 
to expel its contents in 1803. In 184-1, IIOrninger and Jacoby brought on 
labor by it. Radford showed its value in labor and in controll ing hemor
rhage. In 18531 Robert Barnes published a memoir on this subject. He 
succeeded in three cases in provoking labor by it. But he found the method 
tedious, and sometimes distressing to the patient. One pole was applied to 
the cervix uteri 1 the other on the abdomen ovel' the utel'us. On making the 
contact the bladder would contract, thus showing the influence upon the 
hollow organs. Recently, Dr. Kilner has revived the method, and in his 
hands, with improved apparatus, it seems to promise better results.' 

The Douche, Vaginat and Uterine.-The vaginal douche is known as 
Kiwisch 1s plan. It consists in playing a stream of water against the cervix 
uteri. It is often tedious, and not free from danger. It requires to be re
peated at intervals during several days. It is liable to cause congestion of 
the lower segment of the uterus. Serious shock, metritis, and death have 
followed. It was adopted by Tyler Smith, until he encountered a fatal 
result. 

The intrauterine douche is sometimes spoken of as Kiwisch's plan. It 
was recommended by Schweighai.iser in 1825, and practised by Cohen in 
1846. It is known in Germany as Cohen's method. It consists in passing 
a tube fa.irly into _the uterine cavity. Different ?Perators have passed the 
tube to different distances. Although more certam to provoke labor it is 
even more dangerous than the vaginal douche. Fatal cases have bee~ re
corded by Lazzati, Salmon, Depaul, Blot, Tarnier, Esterle, Ulrich, J.C. 
Dalton, and others. The references ar~ given in the u Obstetric Operations," 
3d ed. The cause of death appears tn some cases to have been shock· in 
others1 air has got into the veins and heart. ' 

1 Ob!<t. Trans., 1884. 
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. Of course, no. degree of efficiency could justify the use of a method fraught 
w1_th such terri_ble. da.u~er .. But _it does not po:'sess even the merit of cer
~a~at~. Lazzat1 tne~ 1t m th1rty·51x ca::;e::;, and found that from one to twelve 
lllject1ons were requtred, and thttt the time expended varied from one to 
fourteen days. It wns also found that a large proportion of children were 
lost. The douche there~ore, vaginal or uterine, ought to be absolutely con
demned . . 'Ve repeat this emphatically, because the method is still taught 
and practised. 

It must be noted, however, that )Ir. James' an<l Lazarewitch,2 contending 
that the seat of greatest irritability of the uterus is the fund us, recommended 
that the tube should be carried to that region, and then to inject. James 
iujected about eight ounces of cold water. Of eight children only two were 
stillborn. Lazarewitch reported tweh·e cases. It may be admitted that this 
method is more sure than other modes of applying the douche; but the cases 
are too few to prove that it is sate. ·we feel sure that if it be at all fre
quently adopted, fatal catastrophes will ensue. It may, moreover, be doubted 
whether, in cases managed on the principle of applying irritation to the 
fundus uteri 1 the injection of water is not superfluous. The passage of a 
catheter five or six inches into the uterus detaches the membrnnes along its 
course, and this is usually quite enough to provoke labor. 'Vhy not, then, 
rest satisfied with that part of the proceeding which is safe and efficient, and 
discard that part which is superfluous and dangerous? 

It il:3 instructive to compare the histories of .,ome cases of intrauterine 
injection with those of intrauterine hemorrhage from dPtachment of placenta. 
Sudden severe pain in the abdomen at the seat of effusion, shivering, vomit
ing, collapse, are observed in both cases. In the case of hemorrhage, these 
symptom'J are certainly not in proportion to, or due alone to, the loss of 
blood. They seem to be the direct effect of injury to the uterus from sudden 
distention of fibre. The uterus will grow to keep pace with developmental 
stimulus of a body contaiued in it, but it will not stretch to accommodate 
several cubic inches of fluid suddenly thrown into it. Yet this is what it is 
called upon to do when water is injected. If the water escape as fast as it 
enters, the shock may be avoided; but then the operation is liable to fail in 
inducing labor. 

The injection of carbonic acid gas or ei•en common air seems more dangerous 
still. Carbonic acid excites muscle to contract. Hence the motive of its 
application. Scanzoni relates two fatal cases ~ram i~jec~ion of ca~bonic 
acid. .J. Y. Simpson relates one where the patient died Ill a few m!llutes 
after the injection of commou air. 

Another method of provoking labor consists in dilating or irritating the 
cervix uteri. ~Iany cuutrivnuces have been proposed . The principal a.re 
the sponge-tent, the laminari.a-tent, the elastic air .or water-bag. La~or 
sometimes, indeed, follows thell' use. But the result 1s extremely un?ertam, 
nncl ofteD tedious. In most cases some further means, as rupturing the 
membranes, will be necessary. The. lami.unria-tent i~, however, usefol in 
expediting the dilatation noel evacuation of t~e uterus Ill some cases uf abor
tion. It must, however, be stated that py~m1~ syruptons ha.ve resulted from 
the foul discharges caused by the tents. Tl11s accident might, perhaps, be 
obviated by the use of tents charge? \~·ith antiseptic agen.ts. l\Iaoy instru
ments made to expand on the prmc1ple of urethral dilators have been 
adopted to the purpose of dilating the cervix. As a means of inducing 
labor they are not to be trusted. 

The method known as Hamilton's, which consists in detaching the mem-

1 LflncN, l~til. 'Ob:;t. Trans., JSUR. 
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branes of the ovum from the lower segment of the uterus, has the recom· 
mendation of safety; but it is uncertain in its operation. 

The introduction of a bougie into the uterus, sometimes called Krause's 
method, is of all methods that which combines certaiuty and safety in the 
highest degree. A bougie is slowly passed up between the uterine wall and 
the membranes, until the point is presumed to reach the fundus, the most 
irritable part of the uterus. Two things are done: the membranes are 
detached along the course of the bougie; and the presence of the bougie acts 
as an excitant. The bougie should be passed at least six: or seven inches 
through the os. Probably in many cases in which the J?roceeding h~ failec~, 
the bougie had only penetrated a short way. By passrng the boug1e, lubri· 
cated, gently, letting it worm its way, it will naturally run between the 
membranes and the uterine wall where there is least resistance, turning 
round the edge of the placenta. The bougie must be left in situ for several 
hours. Spiegelberg, however, says that there is danger of air getting into 
the uterine cavity, and of infection, and this whether a catheter or a solid 
bougie be used. We always use an elastic bougie, well soaked in carbolic 
solution. 'Ve have never met with any accident1 and still adhere to the 
recommendation of the method we gave in the" Obstetric Operations" many 
years ago. 

Puncturing the membranes is practised in two ways. Tbe direct puncture 
at the point opposite the as uteri is probably the oldest method of inducing 
labor. It is the surest. It is not in itself dangerous. The immediate effect 
of draining off the liquor amnii is to cause concentric collapse of the uterine 
walls, diminishing its cavity in a<laptation to its diminished contents. This 
probably involves some disturbance in the utero-placental circulation. The 
parts of the fcetm1 come into contact with the uterine wall. Hence uterine 
contraction is promoted both by diastaltic excitation, and by the impulse 
given by the concentric co11apse. 

In certain cases this plan of direct puncture is the most convenient, as 
where the object is to lessen the bulk of the uterus and insure labor quickly. 
But it is open to the following objection: it is an inversion of the natural 
order of pn.l'turient events. Some uterine action, lubrication, and expansion 
of the cel'vix ought to precede the evacuation of liquor amnii. If this 
order be not observed, tbe child is apt to be driven down upon the unyield· 
ing cervix, and the uterus, still contracting concentrically, compresses the 
child and kills it. And this is all the more likely to happen in premature 
labor, from the greater liability to shoulder presentation and descent of the 
fun is. 

Thi~ objection is to some extent obviated by a modification of the method. 
Hopkms recommended to pass the sound some distance between the ovum 
and the uterine walls, and then to tap the amniotic sac at a point remote 
fro~ the as. Io this way the liquor amnii would escape gradually. It is 
an important improvement, and it is still adopted in this country and in 
Germany. 

Yaginal Dilatation.-In 1842 Huter described a method of excitin~ labor 
by plac~ng ~ Ct\~f's bladder smeared ~ith oil of hyoscyamus in the vagi~a and 
<l1stend1n~ 1t w1t_h warm water. Tlus proceeding he repeated every day until 
labor. set m, wl11ch usually happened in from three to seven days. Braun 
~u~st1tuted a caoutchouc bladder, to which he gave the name of colpeurynter. 
~Ins w~s adop~ed by several G~rman pr?fessors. Another form of vaginal 
~hlator is the air-pessary of Gariel. Accidents, of a fatal character in some 
mstances, have followed the use of these instruments. But we cannot think 
that danger is inherent in the metho<l if carefully carried out. Still the 
principle of vaginal dilatation is unsound. ' 
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T1_1e .succe~ful application of fluid pressure as a means of dilating the 
ce:v1x_ 1s mamly ch~e to Hobert Barnes, whose water-bags have long been in 
ex.ens1ve use. Ke1ller and Jardine )lurray hail previously employe<l caout
chouc bags. But these appear to have been introduced inside the cavity of 
the uterus proper. l\Iurray published 1 a case of placenta pr::evia. Having 
first detached the placenta from the lower zone on Barnes's plan, he intro
<luc~d a flattened air-pessary between the wall of the.. uterus, and the pre
seutmg surface of tl~e placenta, and inflate<l it by a syringe. In the same 
year Dr. Storer published a case in which he introduced" the uterine dilator" 
within the cavity of the uterus. He especially insisted that the dilatation 
was" from above downwards." Tarnier also (1862) contrived au intrauterine 
dilntor designed to expand the lower segment of the uteru\i. This is a dis
tinctly different principle from that which Barnes worked upon. He pointe<l 
out certain faults inherent in all elastic bags which expand inside the uterus, 
even more serious than those which mark the vaginal dilators or Braun's 
colpeurynter. It is the cervix that wants dilating. A bag tbat expands 
below it in the vagina, or above it in the uterus, can only act upon it indi
rectly, imperfectly, and uncertainly. The uterine clilator, moreover, is unsafe; 
during dilatation it must stretch the uterine wall at the risk of injury and 
shock, and it is very likely to displace the heacl from the os uteri . We have 
never seen the dilators of Keiller and l\Iurray, but from the accounts pub
lishe<l we are justified in ree-arding them as unfit to dilate the cervix. The 
form now used (see Fig. 167) was perfected, after much difficulty from instru
ment makers, before the models of Tarnier, Keiller, aud others ha<l been 
made known. The constriction in the middle is seized by the cervix, whilst 
the two expanding ends serve to prevent the bag from slipping up into the 
uterus, or down into the vagina. It imitates in its action very closely the 
bag of liqu or amnii. By its aid the cervix may be expanded sufficiently to 
admit of delivery within an hour, although it is generally desirable to pro
ceed more slowly. In cases of placenta prrevia we have effected adequate 
dilatation in half an hour, when time was precious. 

The Proceeding Recommended.-Having discussed the various methods of 
provoking labor, we are now in a position to select the most safe, convenient, 
and efficient. The plan we have successfully practisecl for many years is the 
following: First, overnight, pass an elastic bougie, No. 9 or 10, lubricated 

;:!~'lf:d~: 1/:e~t;f~e~~fu~ ~; :~~ ~~~rn'~'.n ft0,!f1\0tf}~~ ~~e:~fna:i1u~0ik~Pn~~~ 
morning some uterine action will have set in. The uterine neck and the 
vagina will be found_ soft and freely lubricated with f!lUCus, and some e~pa_n
sion of the cervix will have taken place. The boug1e should be kept ID its 
place until the chil<l is rea<ly to pass. ~bis is provocotion. In tl.1e afternoon, 
at an appointed time, we may proceed, 1f des1~able, to acceleratwe measures. 

Before rupturing the membranes, adap~ n. b1uder to tl~e. abdomen, and !et 
this be tightened su as to keep the head ·~ close appos1t1ou to the cervix. 
This will often prevent the cord from bemg washed down by the rush of 
liquor amnii. The cervix is then dilated by the medium, or large, wnter
barr until it will admit. three or four fingers. Then rupture the membranes, 
an<l before nil the lil1uor amn_ii has escaped, introduce the wate1:-bag a&'ain, 
and expan<l until the u_terus is. open for th.e passage of t!rn clnld. If the 
presentation is natural, 1f there ts room, and 1f there are parnis, leave th~ _rest 
to Nature, simply watching the p_rowess of the labo_r. If these c?ncl1tions 
are not present, and one or other 1s likely to be want111g, proceed with ncc-Pl-

1 )fed. 'fimesnnd Guz. 1 1R5fl. 
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erative measures-that isi to the forceps or turning, or, in cases where the 
passa(re of a live child is hopeless, to craniotomy. 

By
0

pursuiug this method we may anticipate with great accuracy the term 
of the labor. Twenty-four hours in all, counting from the insertion of the 
bougie, should see the completion of the labor. But the proceeding must 
vary according to the conditions of tlie case. In many cases it is desirable, 
it being clear that the child is not imperilled by delay, to allow dilatation 
and expulsion to be effected as far as possible spontaneously. 'Ve must 
recollect that safety is best secured by obtaining such dilatation of the soft 

f.~~~~. ~~~ ~~~c~~\~dp;~s~~J~~s ae~~~Je~;r~f1~~~k1\~·ur ~1~~ ~t ~~~e~i~ii1~~~tate, 
lNDICATroNs FOR 'fHE INDUCTION _OF LABOR.-It U strictly a medical 

question, ruled by consider11tions for the interest of (1) the mother and child; 
(2) of the mother; (3) of the child. Gestation may be divided into two 
parts. During the first part, terminating at six and a half to seven months, 
or at the end of 180 or 200 days, it is scarcely probable that a viable child 
will be born. To induce labor within this period is really to induce abor
tion. It is therefore only done under the pressure of cooclitions that preclude 
waiting until the child is viable, and out of regard solely to the safety of the 
mother. Between 200 and 230 days is a stage of very doubtful viability, 
and the physician will still endeavor to postpone interference until after the 
latter date, when the operation may be undertaken with more confidence of 
saving the offspring as well as the mother. 

The selection of lite time is determined by obstetric conditions that will be 
pointed out. But n. certain range is genera1ly permitted. Storer, in a 
memoir on Uterine Ebb, as a Factor in Pelvic Surgery,1 says: 0 'Ve may wish 
to induce labor, and to our surprise may again and again introduce the sound 
fairly to the fuudus, sweeping the membranes from the uterine wall, but 
without the slightest result. We shall then discover that we have selected 
tbe uterine ebb. 'Ve wait for a fow days till the flow has aizain commenced, 
and we find the labor induced by the most trifling cause.0 Hence, we should 
select when we can a menstrual epoch. 

In a large proportion of cases we may1 within certain limits, select our 

~i/1~~·e. ~1{fur p=~~~t:r : he~~ I ~1~1i~ t;I: bcl~~,:~~ee ~~ l]i~i ~~11,~~a~~; 1b:c~ :~:it~~~ 
rn wa1tmg until the end of eight months, say 250 days. The difficultv is to 
determine the starting-point of the pregnancy. There is a probable ra~nge of 
error of fifteen days. If we count fifteen days too many, we reduce the dura
tion of gestation to 235 days-that is, we may fall within the period of 
doubtful viability. If, on tbe other hand, we count fifteen days too few we 
run the risk of having to deal with a child too large to pa.ss the na:row 
pelvis alive. 

The best way, perhaps, of steering bf>tween these two rocks is to reckon 
the pregnancy from ~he day after th~ cessation of the last menstrual epoch, 
the most probable time of conception. Count 230 days from that epoch, 
and add twenty days for a margin of safety. This will leave a full month 
to complete the development of the child. The ens.es are few, if a1l the re
sources for accelerating labor are turned to arcount1 in which a child of 250 
days l1hlY not be del~vered a_live. But if we !~II upon a child of 21.5 days or 
less, the chauces of its survival are small. Ihe error of procrastination is 
generally of Jes:; momeot than the error of anticipation. Of course if the 
pelvic contraction is great, say to 2.5 inches, it will be prudent not td calcu-

1 Edinll. )[ed. Journ. 1 ISii. 
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l~te beyo~1cl :?40 dnys, but rather to incur the risk of bringing forth n. non
,.,able child. 

Ahlfelcl proposes the following scheme for estimating the size of the f1utu:--, 
and thence the stage of gestation. The long axis of the fcetus when flexed 
in utero, he !:mys, is nearly half the entire length when extended. Thus, if 
we measure the a.xis in ulero by a pelvimeter, one point of which is applied 
by the vagina to the fretal head, and the other on the fund us uteri where the 
breech is felt, we get the fir:st element in the problem1 and doubling the 
length so obtained, we get the total length of the extended child1 the second 
element. ::N"ow, if we assume a definite relation of length of child to the 
period of gestation, we have the index required. For example, let the axis 
obtaiue<l be 9 iuches, !J X 2=18 inches, the total length of' the child . This 
corresponds to the thirty-first to the thirty-fourth week of gestation. The 
range of proba.ble error is too great to admit of much reliance upon this 
method. There nre four factors, if not more1 which must be determined 
with some precision in order to base trustworthy c1dculations: the size of 
the child, the development of the cranium, the date of' the gestation, and 
the di mensious and shape of the pelvis. Seldom can one of these factor:::. be 
determined with precision; we shall certainly fo.il in determining all. And 
if we could determine all, we could not count upon a fixed correlation. 

\\re may first enumerate those conditions which in the interest of the 
mother demand the interrnption of gestation during the first part-that is, 
the induction of abortion. These are: A . Certain cases of extreme contrac
tion in the bony or soft parts-e. g. 1 distortion and narrowing of the pelvis 
below 2 inches; the encroachment of considerable tumors, especially if 
they are unyielding, upon the pelvic canal; some cases of advancing cystic 
d isease of the ovary; great contraction from cicntrices of the cervix uteri 
n.nd vagina, not admitting of free di latation; some cases of' carcinoma. of 
the uterus or vagina; some tumors of' the uterus; retroflexion or retroversion 
of the uterus that cannot be reduced, or when urremia complicates; fixing 
of the uterus from adhesions. 

B. Certain cases of urgent disease, depend ing upon and complicn.ting 
gestation-e. g., obstinate vomiting- with progressive emaciation, and a pul$e 
persistent for some days above 120; some cases of advancing jaundice with 
diarrhooa i some cases of albuminul'ia, especially if convulsions attenrl.; 
some cnses of insanity or of chorea; hemorrhages producing marked aoremia, 
especial ly if clue to placenta prre,•ia; some cases of heart·disease or lung
dbemse, attended with extreme <lyspncea, such as aneurism 1 hypertrophy, 
valvular d i ~ease, redema. of the lung.5, pleurisy, pneumonia. 

L~uder many of tbe conditions cited, Nature herself will be likel~ to 
induce abortion. If we ha,·e been fortunate enoug-h to carry the pattent 
over the fir::;t part of ge:--tation, we may still .be compelled to indt!ce labor. 

Our experience leads us to conclude that Ill cases of urgent disease there 
is more frequent occasion to regret having delayed the operation too long 

i~:~~~~~:l~~' l~:~(:r~~i~:uJ~::st~~~~ob!~~n~ 1·r~~~~~~ t\!~ro~t~:~lv~~st:~:~~s~o~~~~~~ 
for supplies and ft"'llling into disintegration, fe~d the blood w~th dewaded and 
noxious materials; the system feeds upon itself and poisons Jtself; the 
poisoned blood irritates the nervous centres, and. tlw;:e cen.tres, wrough~ to 
a state of' extreme irritability, respond to the slightest peripheral, utenae, 
or emotional excitation. All nervous energy is tbus diverted from its natural 
destination and exhausted in destructive morbid action. Irritative fe,·er 
ensues; th~ pulse rises to 140 or more. ~o. or~an is capable of performing 
its functions properly, for the.1mhulum ot life ts cut off at ~he very source. 
At this point labor, whether 1t occur spontaneously or be rnduced by art, 
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comes too late. The tissues are altered, the powers are impaired beyond 
recovery, and death soon follow~ delivery. 

The question of inducing abortion being past, we have to enumerate the 
conditions tdtich call for the induction of labo1-. The most genernlly recognized 
indication is such a degree of pelvic deformity as forbids the pro~pect of 
delivering a live child at term. In these cases the proceeding is an alter
native for Cre:-sarean section and craniotomy. 

In many cases we are left to determine upon the expediency of inducing 
labor by the history of antecedent labors. "There crnniotomy has been 
performed on account of contracted pelvis clearly recog~ized, there r~n be 
little ground for doubt. But why should one or more children be sacrificed 
in order to teach the physician that the pelvis is too small Y A woman 
pregnant for the first time is entitled to the benefit of the operation1 if it be 
known thnt her pelvis is too small. The difficulty is to know this. The 
opportunity of making an obstetric estimate of the pelvis before labor is 
rarely afforded. The first labor at term is the common practical test of a 
womnn 1s aptitude for childbearing. 

The object to be attained is the reduction of one of the factors of labor 
into due relation with the other. The pelvis being a fixed quantity, the 
alternative is to bring the child through it at an early stage of development. 
The table (p. 779) shows how the scale of operations, arranged in the order of 
their severity as applied at term, may be slided down, so that when applied 
to labor at seven months, spontaneous labor supersedes the forceps, the 
forceps turning, turning craniotomy, and crauiotomy the ncsarean section, 
so that the Cresurean section is eliminated. 

Incidentally, a mode of seeking to reduce the bulk of the child may be 
mentioned . It is starving the patient1 in the hope of arresting the develop
ment of the child. No reliance can be placed upon this method. Sedg
wick relales1 a case of obstinate vomiting, in which nutrition wns reduced 
to the lowest point compatible with life. Gestation ended in labor at term, 
when a healthy child was born quite unaffected by the sevPre regimen of its 
mother. It seems that the organism in utero will attract to itself all it can 
get, even at the sacrifice of the parent. This is often illustrated in phthisicaJ 
women 1 who, emaciated to the last degree, almost dying of exhaustion, bring 
forth plump children. 

TAe modifications of the proceedings to be adopted fri d(fferent cases are: 1. 
In the case of pelvic deformity not admitting of the birth of a Jive child at 
term. Three degrees of contraction must be considered: 

The.first, or least, clegree-say1 giving a conjugate of 3.;) inche.<i.. In such 
a case a child of seven or eight months' development will probably pass 
without much difficulty at seven months. Here it may be enough to provoke 
the labor, and watch its course. 

The second degree, gi\•ing a conjugate of 3 inches. Here, unless the 
child be very small or timely aid be given, its head may be delayed so long 
in the brim that it will be lost. It will be proper to prornke labor by 
iuse~ting the ~lastic bougie over night! to accelerate labor by dilating the 
cen·1x, ruplurmg the membranes, applymg the forceps, or turning. 

The third degree, conjugate being below 3 inches, may possibly admit the 
forceps: but it may be necessary to tum, or to perforate. 

By inducing labor we get a head smaller and more plastic. Ossification 
proceeds rapidly during the last month of' gestation. The advantage of 
increased plasticity is especially seen in those cases in which tuming is 
l'esorted to. The course to punme is as follows: If the uterns act with suf-

1 ~t. Thom:\~'" Ho~pital Hrports, l"lir.. 
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6cient power, nnd the pelvic contraction be not !:l'O grent ns to impede the 
P.!1ssage of the child's head,_and the cord do nut foll through, watch and let 
:i\ature cl? her work. But 1f the head be delayed, or the cord fall throu~h, 
~\·e ~1ust mten·ene. 'Ve may first try the forceps. But in most cm:e~ turn
~ng is better. The ex plan a ti.on is this: The smaller and more pla~tic head 
1s caught at the smaller or. b1te1~poral ~ian~eter between the projecting pro
montory and the symphys1s pubis; the JUltrng promontory leaves abundant 
room on either si<le in the sacro-iliac recee~ for the cord to lie protectecl from 
pressure; and if rare be taken that the cervix uteri be aclequatel.v expanded, 
the head comes through so quickly that the danger of asphyxia is not great. 
The mode of tur.ning deserves attention. The object being to secure 'luick 
delivery, the soft passages must be well prepared. "'e might turn by the 
bipolar method, without passing more than two fingers through the os uteri. 
But we have found it better to pass the greater part of the hand through the 
cervix to grasp the further knee. The cervix that will ndmit the hand will 
probably permit the ready transit of the child. We thus test a.ud secure 
adequate di latation. 

\Vhen turning is completed, extraction must follow. It should be clone 
gently, drawing upon the one leg until the breech has passed the outlet i the 
extraction of the trut1k should be slow; a loop of cor<l should be drawn 
down to tnkC' off tension. If the arms run up by the sides of the head, they 
must be quickly liberated. The rules given for this operation are of extreme 
importance in this caee (see p. -823 ). \Vhen the arms are liberated, another 
difficulty arises: the neck of the child is in danger of being gripped in the 
ring of the cervix. This is the moment for acceleration. The two legs are 
held at the ankles by the left hand, whilst the right-band flngers are crutched 
over the back of the neck. The head is sure to enter the contracted brim 
iu the transverse diameter. It has then to take the course of Barnes's 
curve. Traction must, therefore, be at first carefully backwards in the 
direction of this curve so as to bring the head round and under the promon
tory. When it has cleared the strait, and is in the pelvis, the occiput com
monly comes forward, and traction is changed to the direction of Carus's 
curve to bring the head through the outlet. Unless rigorous attention is 
paid to this rule, so much time may be lost as to imperil the success of the 
operation. In cns('S of extreme cleformi~y, in which it is difficult to perforate 
or to seize a leg, if labor has been induced at six months, the fu.~tus may still 
pass if we give time. After making a reasonable effort to snare a foot by 
manipulation and the wire-Ccraseur, if we leave the uterus to act for twelve 
hours or more, thf' child having peri::;hed and become moulded, some part of 
it-a foot or a shoulder-will come within reach. This can be drawn clown; 
the head can be perforated, and t!1en deli~·ery is eft€cte~:l by tr~ction. The 
placenta should also, if not followmg rencl1ly, be. left a _lntle \~lulc, an.cl then 
squeezecl out. In this way, Robert Barnes dehvere<l _m Rt. Tl~om~ss H.os
pitlll a six months' frotus in a case of great Ot>teom~lac1c deformity, 1~ which 
it was impos~ible to get two fingers Lhrough the br11~1 .. The.woman did well. 
This course applies e:ipecially to case~ of osteorualac1a rn '~h1ch some amount 
of yielding or unfolding of the pel\IC bon~s may be obtarned. . 

in other cases of extreme deformity, delivery may be effected after cram
otomy, removal of the cranial va~lt, .flatteni~g o.f the remains o_f cthe bones 

up~~r~~~f n b~:!~sc~~·0:1i;g~1~<: dfs\~~~!1~f ~fiet 1::o~h:~0~·~~~~t:e~.8~~ !:~~;~,~~ted b~ 
~:.~hu~1acs~~1~~~i1~'~\le11~~~oi~~n~e~s~~~,~~~~1~a~~~o~~l~~= ;1n~lb~~~~~t~;.i~~be~~~ed:1~~ 
·r tt c.led by convulsions· some cases of msnn1ty or chore:t; hemorrhage, 
~!'J~cien~ly if i'rom placenta'pr:evia or of the" accidental 11 kincl; diseases of 
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the heart or lungs entailing urgent dyspncea. These cases have all been 
carefully di:;custied in the chapter on the" Diseases of Gestation." 

It is useful to insist again upon the car;;e of con:'ulsion~. Prompt. action is 
imperative. It ha::. been ~een over and over agam that the co1wul~1ons have 
ceased soon after the uterus has been emptied. The nervous and vascular 
tension quickly fall. Ever_vthing pro,·es that the conrnlsions are due to 
conditions arising out of the pregnancy. 'Vhat then more logical than to 
terminate the pregnancy? Yet experience imggests caution as to the mode 
of acting. In not a few cases labor has failed to put au end to the convul
sions. In other cases death has followed labor, whethet• this have occurred 
spontaneously or have been induced. Is the unfortunate issue the conse
quence of procrastination in inducing labor, or of over-haste or want of 
precaution in the mode of proceeding? It hi due sometimes to one cause, 
sometimes to the other. 

The question of' inducing labor before the actual outbreak of convulsions 
does not often come practically before us. If we are brought face to face 
with the prealbuminuric stage or the albuminuric stage, the question must 
be carefully weighed. In some such cases the induction of labor would be a 
wise proceeding. 'Vhen convulsions have broken out, it is rarely wise to 
hesitate. Is the operation to be carried out citissime? Is it to be done 
slowly and deliberately? The latter principle is the more judicious. The 
proceedings should involve the least possible operative interference. In the 
first place, all should be conducted under chloroform. The membranes 
should be punctured. This at oncP. lessens the bulk of the uterus, and 
diminishes the pressure upon the abdominal vessels. The cervix should 
next be carefully dilated by the hydrostatic dilators; and then, according 
to circumstances, we may wait a while, or acctderate the delivery by forceps, 
turning, or even by craniotomy. 

A similar course will be proper in cases of chorea or urgent distress from 
lieart disease. In the case of dangerous vomiting in the early months, it 
will be useful as a preliminary measure to insert a laminaria tent into the 
cervix. 

In retroversion of the uterus, irreducible and with urgent symptoms, the 
i)uncture of the membrane~ is the proper course. Immediate relief is gained 
by the concentric diminution of the volume of the uterus. 

Fi.ring of the uterwJ by perimetric adhesions may indicate induction of 
abortion or labor. Laceration or other mischief might arise during- the 
development of the uterus. A case in illustration occurred at St. Bartholo
mew's .IIospital.1 Adhesions may, however, disappear under gradual 
stretching. 

There ar~ c~se~ in wh.ich the induction of labor, or rather the emptying of 
the. Ute~uS, IS rnd1cated tn Order to .remove a dead child. ri:;ualJy expulsive 
action is set up spontaneously withm a week of the death of the fretus. It 
'~ill rarely be postponed beyond three weeks; but occasionally a much longer 
time has elapsed. There is a tendency to postpone the act of labor until the 
expiration of nine months. ,,\.nd then there is the case of "missed labor" 
i~ which ~he .labor nu~y be inc~efinitely postponed. This subject has be~n 

~.:1~~\~s~:~~s~~n ~~l~:te~~ [~~er~~ ~;~111t!~m~:~!~y0:a~~el~~tt:~~~r~f~t~ ~~~t;~=~~ 
t1hty and other properties peculiar to pregnancy. Simple provocative means 
ma)'. be .totally inefficient. Tl.1e cervix may h~ve to be dilated by faggots of 
l~n~10aria. tents, and the child extracted piecemeal, perhnp~ at several 
s1tt1ngs. 

1Lancet,18il. 
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'.!'here nre .cases i? .which the iu~icatiou i~ simp~y or priwirily to ;Srire the 
el11ld. Certa~n condnu!ns ~end to kill the child before the term of ge .. tation. 
If we ~au bring the child mto the ,~·or~d b~fore the anticipated period of it~ 
death ui utcro, we may hope, by brmgmg 1t under fre:::ih influence~. to saxe 
it. Denm~u gives a C~i<e of a woman who lost two children about the eighth 
month, a rigor preceding. Ile suggested the induction of labor. Yarious 
<lisea~:s endanger the _fCetus as they advance. Ruch are hytlrocephalu:::i, 
syph1l1s, fatty degeneration, hypertrophy, dropsy of the placenta. The child, 
if rescued alive, may be succel"~fu1ly treated and reared. 

'!he J?rognosis for the mother in fitting cases free from accidental compli· 
cations. is good, pro?ably a~ good as that of ordinar~· labor. The prospect of 
the child 1s very_ fair, but 1t cannot be predicted with any coufidt•nce. The 
chances of error 10 the date of gestation, in the estimate of its viahility 1 nnd 
the unusual conditions attending delivery are so many, that the best efforts 
may be bafl1ed . And then a considerable proportiou of the children horn 
alive ~e~ish within. a short tin~e after birth from immaturity. Hence the 
most vigilant care is necessary Ill the treatment of the child. The cout'euse 
or nn equivalent should be prepared. Warm air to breathe1 warmth to 
the surface1 are essential. And we should be prepared to resuscitate from 
asphyxia. 

Anticipation of the term of gestation is also indicated when a woman has 
brought forth unusually large or unduly ossified children i and especially 
when it is suspected that geslation is protracted. 

There are cases in which the wisest medical nucl ethical judgment is 
required. Some difficult cases may be stated. A woman prrgnant about 
six months is dyiug of phthisis. 'Vould it prolong her life or improve her 
condition if labor were induced? Should we be justified in ~acrificing the 
child with that object? Or state another case: A woman threatened with 
imminent death by phthisis has attained the time when the f~tus is viable: 
shall we be justified in iDducing labor, and perhaps acceleratin~ her death, 
for the sake of rescuing her child? The relations of phthisis to gestation have 
been discussed in the chapter on the Diseases of Gestation. It was long 
thought and some people still believe, that pregnancy is antagonistic to the 
advance of phthisis. If this were true, the course would be obvious. Let 
the pregnancy alone. 'Ve believe, however, that pregnancy exerts no bene
ficial influence. Still clinical experience gives strong evidence in favor of 
expectation. Pregnancy is commonly less trying to a phthisi_cal patient than 
labor and puerpery. The puerperal process throws such an rncrease of work 
upon the circulation, that the system often breaks down un<ler the trial. 
Again, the prognosis in phthisis, even in cases appnrently the most desperate, 
i~ often open to grave fallacy. 'Vho has not seen patients, whose days were 
counted, sun·i\•e for mouths1 even for years? In tlH· interest, then, of mother 
and child, it is not wise to take precipitately the irrevocable step. 

There are yet at.her cases in w~ich the medical and e_tl~ical elements. tax 
the judgment. Thus a wom:rn 1s pregnant by a syplnhzed and mamacal 
husband. She dreads bringing into the world a child that mny inherit these 
disease~. 

Another case: A woman hns had two pregnancies i both produced twins 
and flooding so severe as nearly to c?st her life .. Pre~nant a third time, she 
asks to have abortion induced, urgrng that she is gomg to a colony beyond 
reach of skillell phy:;iriaus. . 

... i.nother case: A Jady had puerperal mama; she recovered, nn(,I hncl 
insanity when uot preg-nnnt. This attack yielcle1l quickly under rectification 
of uterine displacement; again pregnant, insanity returned at five months. 
Should labor he induced ~ 
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These cases all occurred in practice. In one case of recurrent puerperal 
insanity, Spencer 'Velis removed the ovaries in order to obviate the risk of 
another pregnancy and the probable concomitant insanity. It is difficult to 
contest the legitimacy of this proceeding. But several nice questions arise 
out of it. 1. It is assumed that another pregnancy will bring back in~anity, 
and that without pregnancy the probability is sufficiently strong that she 
will not lapse into insanity. But ovariotomy simple has on several occasions 
been quickly followed by insanity. Then, again, oOphorectomy is not free 
from danger to life. Supposing the chances of death under the operation, 
and of recurrence of insanity if the ovaries are not removed, to be equal, 
are we justified in pitting life against insanity? 2. Is there no other way of 
avoiding pregnancy? Abstinence on the part of the husband is surely more 
reasonable than mutilating the wife. At the same time it must be remem
bered that o6phorectomy is justified by clinical experience as a life-saving 
resource against hemorrhage and other dangera connected with uterine fibro· 
myoma. 

The advance of gynecological knowledge imports new views into obstetric 
practice, and compels us to revise laws that seemed immutably settled'. 

The new questions thus forced upon our attention add irresistible weight 
to the rule urged by Denman and his contemporaries, namely, not to under
take the induction of abortion or labor without a formal nod deliberate con
sultation .• 'Vhen we reflect upon the many and grave medical, legal, and 
moral points involved in the arbitrary interruption of gestation, we shall 
see abundant reasons for seeking counsel to avoid possible clinical error, and 
for sharing serious professional and social responsibility. 

\rith one more reflection we conclude this subject and this work. 'Vomen 
who are suffering under the trials, physical and social, of pregnancy are 
apt to think that they have a claim to the application of the resources of 
science to relieve them. This belief may be honest; it may be inspired by 
fear that overpowers reason and conscience. 'Vhate\'er the motive, what
ever the circumstances, the physician to whom the suggestion is made should 
meet it by at once proposing a consu ltation. Thus a complete revision of 
all the factors of the problem, full deliberation, and well-balanced judgment 
will be insured. 

In this way he will set the question in all its gravity in the clearest light 
before those who consult him. He will show them that a step so important 
can: alone b~j~stified on the strict rules of medical science, guided by law 
social and.d1v111e; that the rules so based are designed in the best interests 
o~ the patient h~rselt: A~d so wil~ the physician, in acquitting himself of 
his d.ut~ to the i;tate, to Ins profession, and to the patient, give proof of his 
convictum that medicine in i~s application to the relief of suffering humanity 
know~ no lnw but that of Right. 
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Hydrostatic dilators, 745 

~::r~~=c~i~si~~7~regnant woman, 242 
Ilymen,84 
llyper-lactation, filJ3 
Uypospadias,3i2 

1c·y~~sei~:1~~~i~1~:;y~(l~i.;2 
lmpaction,777 
lmperfornte11nusand rectum, 3i!3 

vagina, 375 

Impregnation, IJ4 
Induction <1f abortion 1 2•j.j 

indicationsfor,8!i!l 
of labor, 81)6 

proceedings for, 872 
prognosis of issue to mother and 

child,87;) 
Infoction,modes of,707 
lnfluenzn in ge,.tatiou, 342 
Injection of ferricperchloridc, .)(11) 

Injuries of peh•icjoint~,634 
ln~anity in gestation, 305 

in suckling women,300 
of puerpery proper, 309 
of the recently delivered woman, 30~ 

In"trurnents,77'J 
InsufHator, Dcssnignes', 483 

{ ::i~~ut~!:.l~~;~~~~1t~~~g;1:1~011, 244 
Jnversionoftheut.erus,635 

eou~eaud prognosis of, 643 
during pregnancy, 637 
spontaneous, 639 
symptoms and diagnosis, fHl 
treatment,643 

lnYolutionoftheuterus,4.J8 
conditions favoring, 4;)3 
conditions impeding, 453 

J-AU~DICE o
f pregnancy, 325 

mlllignant, 327 

K10~~~1~~:i~~~~:t?!~1;~~4 
Kneeprcscntation,508 
Krause's embryo, Si 
K.\·cstein,]j.j 
J\yphotic peh,is, 766 

I ABIA pudendi, 43 
1 Labor, 412 

Labc:1~;;~f~~;,nJ~~~~~~~4~Hl aflcr, GOS 
11rliticial 1 412 
calorificutionin,420 
cardiuc murmurs after, 45R 
cnu~cs of, 413 
circu\ationin,429 

di~fo~~s\~, ~~8positions und pre.~enta

durntion of, 427 
etrectsof,451 
expul,;ivc i;tilge of, 126 
factor.sof,414,488 
force ui:;ed in, 410 
hereditary types of,428 
in~~gnce of race, climate, etc., upon, 

in~2~nceof, upon matl.lrnnl fun('tion,-, 

influence on fcetus of, 429 
inoccipito-posteri.or presentalions,517 
management of simple, 430 
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Ltlb~~~~:~f~~~;,~r third stage of, 434 

mb•~ed, 349 
modifications of respiration after, 458 
nalU~al or prenatural, 488 
plastic phenomena of, 498 
post-placental period of, 44:? 
premature,349 
premonitory signs of, 414 
proccssof,414 
respirationin,429 
spontaneous, 412 
sudden death in , 6 18 
the blood after, 457 
th~~7 or placental st11.ge of, 427, 433, 

urinenfLcr,458 
with twins, 810 

t~~1~[~~~~~n~ f8~~crus nnd vagina, 622 

L11pnro-elytrotomy,861 
dangers of, 802 

L 11parotomy, 630 
Lalitancy, 237 
Leucocyth~min, 3'.W 
Libcrn tion of arms,823 
Liquornmnii, IOfJ, 423 

folliculi,39 
Livel', acute yellow atrophy of, 326 

nlfectionsof,325 
glucose, 32.:> 

• in gestati on, 173 
th e biliary function of, 32,) 
the cholesteriuc excretion of, 325 
the glycogenic function of, 325 

)letritu'>, 701 
gan~renous, 714 

~~~~~tc~:i~~~ili<;, lii9, 701 

lliliary puerperal fever, 703 
)Iilk, 460 

as affected byfoodand medicines taken 
by the motber, HK 

durationof,462 
secretion of, 460 
substitutesforbreast1 4rn 
fever,662 

)lissed labor, 349 
Modes of infection, 707 
:Moles, 3i9 , " 10 
)lonsters,815 

dystocia from, 8 15 
)Ionstrosit1es1 3117 
.)lonsVeneris,43 
)lorlality in workhouse-midwifery, i l 2 

I 
)loulding of h~ad in head-fir:;t lnbo1~, :)16 
)lultiple gestat1ons, 20 1 
)[ummificntion of fret.us, 384 
)lural ge'-Lnlion, 249 
'.\Iu i.culature of the gravid uterus, 183 
)lyxoma, 402 

N A~~~~~~~l61"is, ii3 

~erhrite11.lbumincuse,29J 
~euralcannl,73 
Xeuroscs of gestution, 270 
Newborn inf1rnt, 466 

Locl~;~ ~;~:~:;i~a\ charPlCtcr of, 45,) I 
quant1tyof,4M 

Lungi; m gestnt1on, 173, 320 
offretuQ 1 10l 

L\mplrnticsof th e pelvis, 134 

MA ~1~~1~1~Cr~~{~1~~1~~0thcembryo, 36[) 

asphyxia of, 480 
blood of, 469 
cnreof, 476 
circu lntionin,468 
<laily growth of,471J 
digestion of, 470 
erys ipelas of, 478 
evncuntionsof,471 
hemorrhages of, 4SIJ 
ophthnlmiaof,477 
respirntion of, 46!) 
skinof,473 
temperature of, 4i0 
urin e of, 472 

Mnstitis,662 
J\11u ernal membrn.l'cs, 108 
~[casu remen ts of t he brim, 144 

of the pelvi s, 143 
)leatusurinarius,45, 46 
)Jeclrnnism of labor, 500 

in breech labor, 530 

i~ f~f.~':r:~£~~~,:E:i~·:?~\30 
)l edullan• fo lds, 73 

groo~·e 1 72 
)lelli tur ia, 331 
Membrunfl granulo~a, 3!) 
.Menstrunlblood,58 

clrnractersof,59 
dumtionof flowof,5D 
qmrntity lost.of, 50 

~rcnf;~~b~;~~ion during labor, aoB 
M csobhlst,spl ittingof, 7i 

weight of, 475 
Xipples, depressed, 1)6-I 

fissuredorerncked,664 
influmed,66.J 
sore,G65 

Nuchaldisplacementof arm,813 
:\ucleoli,37 
Xulliparity, signs of, 658 
~ymphro,43 

onioti~u~ti~;c:;r~~laeti?:l~l;jl~~ad, 602 
Obturutor intcrnus muscle, 133 

nerve, 134 
Operations, i7S 
Ophthalminof newborn children, 4ii 

of puerper~·, 70:! 
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Organ of Rosenm1lllcr, .;.t 
Os innominat.um, 123 
u~~eous srtem durin~ ~cstation, 178 
U:<tium uteriuum 1 35 
Osteomalncicpelvis, 7UV 
Ostcophytes, 178 
o,·a, permanent, 37 

OvaJJ~~n~~~~~ii!~1, 213 
Ovaries,;,_, 
Oviducts, 53 
Ontlation,41 
Ovum,the,33 

Oxyio~~:1\1~e~~·1s~~ia, 743 

p·cl!:~;~~~U;~~or p•·cscntauon uy, "'~ 
Para~r;~e~~a~l~~~~~·~~du~~,} M-l 

of the bowels, G51 
Pnralyticaffection!! 1 304 
Piirnmetritis,679 
PnmpleA"ia,301, 6.')J) 
P11r11-itlc fretus,3117 
Purietnlg<'strttion,:U9 
Panl\'t1rium, 54 
Pttrturilion,414 

phy~iologict1.l hemorrhage of, 434 
processof,411 

Pelvic ab~cess, 6f:i6 
fioor,137 
joinls-injuries,634 
prcscnlution,;,07 

Peh·imetry applied to obstetrics, 157 
Pclvi1', 123 

1u_esof, 14fl 
bony,lfilj 
circumferences of, 15G 
comparntivcan11.tomyof, 1.J(j 
deformitiesof,Ei9 
diam{·tersof, 151 
differences between mo.le nnd female, 

146 
external men.:mrementsof, };j(i 
externalsurft\ceof,131 
mclina.tionsof,lbl 
inclines of, JS.) 
in different.ages, 146 
in individu11l•, 148 
in the lower unimals, l4i 
kyphotic, 766 
mea!;urementsof, 14:1 
oblique ovata, 773 
osteomalacic,769 
plane.'iof,149 
rickety, 761 
softparts_of,13.l 
~pondylolisthet1c, i7l 
stl\ndu.rd,I5a 
thesplit,77,J 
thorny, 774 

Pemphigu~, 335 
Pendulou~ belly, 658 

Perforator1 ;a.1 
Pericarditi~, 313 
Perimetriti~,fii~I 
Perineum,43 

careof,J31 
how to sup1i<1rt the, 4:1~ 
injuries 01'1 ti2."' 
Jacerationof,132 
rupture of, tj~J 

Peripheral ligament<;, 127 
Peritoneum, 138 
Peritonitis, G9!:s 

go11orrho:>t1.l 1 682 
Phimosis,374 
Pblebectases,316 
Pblegnrnsia dolens, 683 
Phtbisis in gestation, :1H 
Physics of the nbdomen and peJd<;, 141 
Physiological albumen, 175 

exagg1>ration<;, 654 
Physiology of the frotus, 120 
Pigmentntion clurint;" pregnancy, 

in plncenta, 398 
Pityrin<:is, 335 
Placenta, i9, 11~ 

apoplexy of, ::rn2 
blood extravasation in, 38!) 
calcareousdepo~its in, 3% 
cour:;eandsymptomsof, 5ii 
danger~ of, 580 
diagnosis of, 5i9 
disea~es of1 387 
duplex, il5 
expre~sion of, 440 
fatty degencrntion of, 398 
fatty metamorphosis of, 398 
fibrinous deposits in 1 3!)5 
h)·d11tidifprm, degeneration of, 401 
hypertrophy nnd atrophy of, 397 
inflammationof,3U3 
manmllremovnlof,441 
mnrgilrnla, 115 
cedema of, 397 
prrevia, 5fil; 

treatmentof,582 
prognosis as to child in, !)81 
retained, 602, 645 
sclerosisof,394 
source of blood in, 57:J 
succenturiata,115 
tripartita,116 
Ynrieties of, 571 

Placental stage of labor, 4:rn 
Plnnes of the uterus, 504 
Plural gestations, !!01 
Podnlic bipolar turning, 8i0 
Porro'soperation,t131 
Post-parlum hemorrhage, 588 

causesof,589 
treatmentof,595 

Post.plncentn.1 period,442 
Pregnancy. See Gestation, 658 
Premature labor, 349 
Presentation, complicated, 50\J, ;)5.J 

diagnosis by palpation, 510 
of the breech, 507 



INOEX. 883 
Pre•eut11tiun or the face, ;;()1; 

of the head, .~j()f, 
of the knee, 508 

~:~E:i~~{~~;1~~·:~::~::~
0

3,. 
Prolapsus of the gr1\vid uteru~, 266 
Pronuut~{~l~~l~'!~ng d~·~tocia, 7,:Ji 

Prurit.m., 335 
J>~eudocye~i~, 230 
P~oriasis, 335 
Puerpern, the, 41)3 

carcof,46·1 
oL;.er\'t\lionsof,4fi4 

Puerperul con~titution, Gi3 
convulsions,28;),294 

ummona•miziin,295 
author's theory of, 298 
effect upon the child of, 2V9 
~oodcffectof labor in, 302 
mode of inducing labor in, :l03 
nen•owicentrcsin,295 
nitro-glycerine in, 301 
pilocarpine in, 301 
pro.l;'nosisof,:ws 
prophylaxis of, 300 
remedial treatment of, aoo 
re~torative treatment in, 303 
llictreatmentof,299 
tox:l•miai11 1 294 

feyers,<if,8 
1rnalysis of, 671 
formsof,G72 
hidrotid, io:; 
milinry, 703 
theoriesof,UiO 

phlegmosi11, 287 
proces~, the, 445 

general phenomena of, 145 
hemo rrhages in 1 1iOO 
involution i n,448 
local phenomennof,446 
renl'tionin,417 
shock in, 441i 

Pulmonary apoplexy 1 322 
embolism,fi90 

Pyramidal muscle, 133 
PJro~i~, :1:!4 

~i::~:~!~t~~ ~r:~!i~~~xt utcr~, 25G 
of the uteruc:, 413 

Hheumatism in ge,.tation, 3.ic; 
Rickety peh+.:,, i61 
Rotation of head durin~ labor, 513 
Uubeola io gestation, 342 
Rupture of the bladder, 2fi4 

of the perineum, 6~4 
of the uterus, GO'J 

cau--esof,GU 
mechanismof,61i 

SA~fiH'OR)[ dilntation of the uterus, 

Sac,·o-coccygealjoint, 126 
movement!l,128 

-ilincjoints,1:!6 
-sciatic ligament, 127 
-verlebrtl.I trngl<", 1!)3 

artbroscs,12Ci 

Sacrum, ~~~physis, 126 

~~~~~~~~t~s,i~~e~tation, 341 
Sclerema,381 
Secondary.puerperal hemorrhage, 600 
Segmentation of ovum, 69 
Septicremic fe,·er, Ui5 
Show, the, 424 
Signultian operation, 81i3 

~L~~~ ~~t'egnancy, 213 

in ge.~tntion, 176 
Softening- of pel\'ic joints in pregnancy 

and labor 1 129 
Sore nipples, fjG.) 
Spermatozoa, G5 

1 Sp~linct~r vnginm, 48 
Spina blfida, 370 
Spleen, 334 

in ~estation, li(i 
Spondylolistbesis, 771 
Spontaneous version, J4J 

e,•olution or expulsion, .JJ8 
Statics of the uteru!I. 140 
Steorrh(('a ni~ricans, 177 
Strength of the u111bilical cord, 107 
Strhc gravidarum, 22.j 
Structureof the umbilical cord, 107 
SLyptics, 59,3 
Subectopicgestation, 2.50 
Subpub1c angle, 144 
Sudden death durin~ ge~111tion, tl4i 

during labor1 649 

Superfecli1~£~~~~~rJd2 651 

R E~~~h~;t.~:!rnbrl<>, 82 Superfcetation, 202 
Hemo\'al of placenta, 411 Sllpe_rimpregnati~_!:I, 202 
Hesp ration of the lcetus Ill utero, 120 Surgical ~e"er, 611. 

:::~~~~fr:~;: :~·~fr ~{~.~~~~:r:~~~~ir-~ :f f i:~tii:t~l:.~:~:·;. ~':; 
Retained plu.centu, 602, Ii 15 Syplnlls 1n gestation, 34Ci 
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TEUPERATURE in childhood, 458 
Tetanus,651 

in gestation, :2i!) 
Thorny pelvis, 774 
Thrombosis, 313 

arterial,688 
pulmonary, 690 

Thrombotic puerperal fever, 683 
Thrombus,604 

course and symptoms of, 603 
perimetric1 606 
secondary, 604 

Torsion of tbcumbilicalcord, 381 
Transfusion, 59D 
Transversepresentations,53fl 
Trnubenmole,402 
Tmumaticfever,674 

~lem~rrhnge, 577 
mjuriesfrom labor,li5i 

Triplegestntion, 207 
Triplets, 557 
Tubal gestation,243 
Tubo-o\'aritrn gestation, 24 7 
Tumor~ as CSl1$C of dystoci1t, 748 

congenital fibro-cystic, 378 
dermoid cystic, 378 
fatty, 378 
sebaceou~, 378 

Tunicanlbuginea, 35 
fibro:;n folliculi, 39 
propria,39 
propria.folliculi,39 

Turning. See Version, 709 
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Utcru<:, congenital mnlforrnotionsof, 5:? 
glands of,.:>() 
injuries of, U27 
inversion of, fJ3,) 
im·olution of, 448 
ligaments of, 51 
roasculinus,101 
modifications of, during labor, 180 
neck of the, after labor, •Vil 
planes of, 504 
rupture of, 609 
staticsof,140 

V AGIJ!~;,~~ties of, 375 
lacerationsof,IJ23 
sloughing of, 623 

Vagitus intrautcrinus, 42!) 
Valves in hlbor, 426 
Vuricesof anusandrectum,318 

of broad ligaments, 318 
of roundlig-aments, 318 
ofthetrunk,319 
of urethrt\ and bladder, 3Jrl 
of vagina1 317 
ofvulva,317 
treatmentof,319 

Varicose verns,316 
V!:!.riola.in gest1ttion, 336 
Vascular system of the embryo, 7!1 
Vasdeferens, 101 
Vergetl1res, 22.) 

?::ro.~;it!~~:~~:r1i::!osition, Sao 
Version, 7f)fl 

artificial,i99 
bipolar, 817, 831 
by the breech, 5<H; 
cephalic, 545, 80 1 
history of, 800 
spontaneous, 544 

incontractedpelvis,841 
Twin gestation, 204 

signsof,20G 
Twins, 55:) 

course of labor with, 5.)(; 
difficult labor with, 810 

Two-horned uterus 1 758 

U.MBILICAL cord, 106 
twistin~of, 381 

fistulre, 373 
stalk, 80 
vesicle, 7'J 

Urachus, 80 
Uretbrn,46 

absence of, 373 
Urino-gemtal organs, 99 
Uterine contractions in labor,4HI 
Utero-sacral pouch, 139 

-vesicalpouch,139 
Fterus,48 

avulsionof,621 
blood vessels of, 51 

Vesiculaprostatica, 101 
Vesicular mole,402 
Vestibule, 45 
Virginity, evidence of, GJ8 
Vittllityof ovum, 67 

of spermatozoa,6i 
Vulva, 43 

gangrene of, 658 
varicesor,317 

Vulvnrorifice,46 

YOLK snc, 74, 106 
stalk,74 

zoN ~aSf~~~~~cti, 37 
Zymotics in puerperre, 704 
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and Surgery, written by eminent Teachers or Examiners, and issued in pocket-size 
12mo. volume!J of 300·540 pages, richl_v: illustrated ancl at ft. lmv price. T~e following '\"OI· 
umes are now ready: GOULD'S Surgtcal Dia911osis, ROBERTSON'S Phya1ologiool Pliyaics, 

~~~~~0~~1J3~as~;:;;11f~~uJ,hR~~;~~' J?n::r'CT1!~7r~7 £[i!t;j;£msur~~~rA~P7,~~ 
~~«f~''~!i~c~~P~=~~sA~~1:c~;:~~7i:.~!lJ1~;~~~~~~~~~~ E~:;:~affu/~~~;?or~!l1J'!~: ~~~:~~ff. 
(shortly), PEPPER'S Forensic Jlfedicine1 and CunNow's .Medical A1>plied Anatomy. For 

;;;e;;;es~;ii~~;;;C._P~,,_g~-· -11:£._AN __ U_A_L~S. 
In arranging for this Series it has been the design of the publishers to provide the 

f~o!e~1~~:1~v~~d ·~c;:~tL[;if~~~ :~:1l~or,~~i~i~~s~~iJ1g~att~~n o~~~tl~~m;!1~~isni~~ ~:1~}tl!: 
freely il111!itr:1tc<l hv chromo·hthographs and woodcuts. 'lhe following '\"Olumes are 

~:~~~fa~~~~~g~~~~rJ~~ 
NEILL, JOLIN, ,1£. D., anll S11IITIT, F. G., ,1£. D., 

~;;~~;~i~f {~i:~~:tf~r.fr~;Eg~~f ff (;~~1~~~ili~~~*, f J;,1~i~*1 

LUDLOW, J. L., ,lL J>., 

~~:i~~~t~~t~:;~~~~~~: 



LEA BnoTHERS & co>s PUBLICATIONS-Dictionaries. 

DUNGLISON, ROBLEY, 11£. D., 
Latt Projuaor of /118titutu of .Medicine in the Jefferaon Medical Colleg1 of Philodtlphia. 

MEDICAL LEXICON; A Dictiona~ of Medical Science: C'.ontnining 

:gc;01~;~fe1~:1TJ~;~~~~tt~~ Pl1r~~~8a~;~~118P~1~~~a~v~S~;g~r~~io~~~t1;f~,8~i~1ff ~fj~~i~ 
tudence and Dentistry, Notices of Climate am.I of :Mineral Waters, Forrnulre for Officinal, 

an'dp;h~ca}~;ndcl~~~jti~tfi;:vg;~~~!'i;~:t~ ~et~::,~~i~~1\~1~ j~~~n~~;:<~~I:: ~~e~~~~; 
Medical Lexicon. Edited by UtcH • .\RD J. Du:sGLISON, l\I. D. In one nry large and 
handsome royal octavo \•olume of 1139 pages. Cloth, ~6.50 i leather, raised bands, $7.50 i 
very handsome half Russia, raised bands, $8. 

The ohject of the author, from the outset, has not been to make the work a mere lexi
con or dictionary of terms, but to aflord under each word a condensed \'iew of its various 
medical relations, and thns to render the work an epitome of the existing condition of 

f &i~~~l'.;:~r,~~~:~:tf i\~£~~t11~F.i@[~:~~~{~~ft~Hi:~:f,{i~~i 
:::~~~~i~~:\~1!?ch~~iftrb:i7~~8nd~~~~k~ct8~~ ~:~~~c~~~;<l~tt1!J~~o~;::r~~~i~~;;:~g~~n~I~~ 
~~~e~~iB~e~~~ t~~~:~~:l r:~~~~it'i~n~efT~~c~o~~~~~1 n~'~r~~:Y~sn1~~:ee':~~t~r~fl 1:: ~s~ 
four ordinary octa\·os. 

A book or whloh owy Ame.loan ought to be I wo•k h., been woll known fo• •bout '°"' '''"• 
~~~~~t~:~~~f gf ii~~~~~J{~~f ~~~ ~;~•Jt,t~ ~t~~~!~~IT~:I:~~:~~~~~'. li~~~~~~ 

~~~i~I~t!l~~1§~!~}¥~filt~~;t~ I 1~f~0.~~~1t'.;~.::~;~A.;~~~:~~~ 
<>f tt~e la..'<k which. fl~. Dungh~on lia." a..qsumed R.Ud latter, Indeed, t11e pre9.ent edition ma)' lie consid· 

iiiiiilI~ 
HOBLYN, RICHARD D., ,1r. D . 

A Dictionary of the Terms Used in Medicine and the Collateral 
Sciences. Redscd1 with numerous additions, by l~AAC HAYS, :\l. D., late editor of 
The American Journal of the .!\Iedical Sciences. Jn one large royal 12mo. volume of 520 
double-eolumned pages. Cloth,$1.50; leather, :$2.00. 

~~!!~l~~.r:!r~!t j~~:,~~~tion3 we linve, nnd ought alway9 to be upon the student's table -Southern 

BODWELL, G. F., F. R. A. S., F . C. S., 
Lecturer 011 llatural Science at Clifton College, England, 

.. A Dictionary of ::;;cience: Co?1prisi_ng Astronom,r, Chemistry, Dynamics, E lec
tnc1ty1 Heat, Jlydroc.lynamu:s, Hydrostatics, L1gh} Magnetism Mechanics Meteorology 

&~k~~IT:~:fdi~~ li:.~~~:1c¥:~;;~~~t Rii8g:_~~:r·i~1~I ~~~~iij{~~f~ 
B.~c. Preceded by an Es~ay on the History or the Physical Sciences. In one ha~ruic;m~ 
octa~o ~olume of 70:? pages, wilh 143 illustrations. Cloth, 55.00. 



L!':A llllOT111ms & Co.'s Pt.mLirATIONS-Anatomy. 
------
GRAY, HENRY, F. R. S., 

L«l1.1rer on .A.nattm1.v 11t St. Gwrge'a B"'1pil.al, Landol'I, 

and ~~~;n;~:\~~ri~~~~~=~~11:J~f;t~:·by~11~: ~~~v,~~t;: ~~JrD;~·~::;::.1 J\{\r~h 
~~ ~~~~:::!;~r·:.t~l!;;\~;w~,~11~~;:~r~.:t~~-'~ 1~:~~:.~~~i~~~~~ 
~;~:~ ~foE,:~f.~~)~dis ~:;::t Ji~"=1~1d f~i~:~i~~e·}~n~ntll~;gi~\~~JE~~~~r~i1tfo~d~~ 

~~~~~~~~~~;;~;;~;:;;; 
those det:uls to the 1~ract.tce of med1cme and surgery. lt thus forms Loth a. guide for the 

}~;~1c: s~)~~i;l 11f~~~:~r~ai~etl~~r~o~~,r~1~~~~;c;/~}1 ~11~~ b~i\~: 1~J~ect!f!~11~f· n~!~~c,e~~~~J;1~ft 
original, aml havrng the names of the various pruts printed on the bocly of the cut, m 
place of figures of reference with descriptions at the foot. They thu::1 form a complete and 

~~~~~j~l~\~;~~l~~~+~~?fl;f~;~~~ 
groundwork of a thorough medica l education. 

~::i~7~.i~:11~~~·~i'~~~:~~~;:i~1~\~~:~i:t~~:~~~~;7::~~;,7~'.:~ ~'.~l~,~~?3:~1Ei 
determine from the external surface of the body the position of internal parts. Thus 
wmpletc, the work, it. fa believed, will furnish nil the assistance that can be rendered by 
iype and illustration in anatomic-.t.l study. 

~l~fltil ~l~1JfJl1 
R«<ml,Stpl.15, 1893. 1, 18~3. 

ALSO FOR SALE SEPA.RATE-

HQLDEN, LUTHER, F. R. C. S., 
Sur9cv11 to SI. Barlhofomcw·s and the J.01mdl111g Hospttals, Lonrion. 

En•1ff";hne~~~~~eit~~~t~i~~sa~d'~.iz!.iK~~N, ~~D.:1 £r'~f~:1~0of.r~~~t~~~Tc1~~~;t~~1~~si~ 
the.,Penn·-w lv.mi': ~ Academy of the Fine Arts, formerly Lecturer on Anatomy in the Phila. 
delphia. ~hool of Anatomy. In one handsome 12mo. volume of H S pages. Cloth, Sl.00. 

f J;~~~~N~~i J~;~~~r:If ~~r?~¥~1~i~ 1 ~~rf~~:~t~i;~[~~f~~:i~l~,g;[~ 



LEA BROTUERS & Co. 's ..._ ... --·v ............ .... 

ALLEN, HARRISOB, llf. D., 
Pr<,fUIJbr of Ph!1~iol(J(:u i11 th4 Un.frtr6"ity of Pen.n.iyfron.ia. 

Rel~i~K:.teWor0~h!1~:f1 P~~;~:~' ;i!dc~~,~~'8 ~}\~~~~~1 tVi~1 8:-f~f~ 
ductory 8ection on Jliqtology. By E. 0. Bff.\J(ESPEARE, .M. D., Ophthalmologist to 
the Philadelphia Hospital. Comprising 813 double-columned quarto pagCtl, with 3SO 
illustrJ.tious on 109 foll page lithographic p lates, many of wh ich are in oolors, n.nd 2.Jl 

S~~;i~~ 1J~ iB~~~te~~D ~~1~:S.Sec~~f~n ent i~r~sh~'°:·n ~~~-!. ~tio0nL°:'\~: 
ARTERIES, YELKS AND LYMPHATICS. Section v. NERVOt::S SYSTEM. Section VI. 
ORGANS OF S1n•sE1 OF DmESTro:s A!>."1> GENITO-URINARY ORGANS, EMBRYOLOGY, 

DEVELOPMENT, TERATOl,OGY, SUPERFICIAL ANATmlY, PoST-)loRTEM EXA.MnfATIONS, 

::r~f~~~;~~ ~:l~C~~~l~~N:i:~x~iu~U:: ':t~~t· ~1.~o~e~~~ti~~~d~~!n haft'.R~°?a~ 
raised bands and open back, $25.00. For sale by aubscription O'Jlly. Apply to the Publialius. 

Extract fro m Introduction. 

It is the design of this hook to present the facts of human nnatomy in the manner best 

b~~ l!ee~0 tl!~~ ~~~hi:~ci:1kt1s0~~!Jeed~li~~~~~~t ~!1 ~t~~~;~~~~:1~: ?a~ :h1:~~~~,·s,·~~1~t;J~~~?~ 
nd1lition to the text del'lcriptiYe of the subject, a systematic presentation of such anatomical 
facts as can be applied to practice. 

A book which wil l beutoncenccurate in statement and concise in terms; which wil l be 
an acc~ptable expreMion of the present state of the science of anatomy j which will exclude 
nothing that em be made npplicable to the medical nrt, and which will thus embrace all 
of surgical importnuc:e1 while omitting nothing of Yalue to clinical me<licine,-wou1d appear 

;~c~~~l~e~~ ~h~~~~~rr:;~i~~e~~~a;~~~i1~i~~~~·~~~~~ ~~~! :~rf~::c::i.f~~:~~ractitioners, 

iifii~JI:~;;~:::~ 
CLARKE, W. B ., F .R.C.S. & LOCKWOOD,C. B ., F .B. C.S • 

.Dtm.1.mstratoraof An1d0t11yatSt. Barth6lomt:UJ'a Doop1fAtJfrdical&hool. Londoti. 

_The I?issect<;>r's M anual. In one pocket-size 12mo. Yolume of 396 pages, with 
49 lllustrat1ous. Limp cloth, red edges, 51 .50. Ju~t ready. See Stuclcnti Seriu of 
Manuals,page3. 

~ff{l:J£~;¥1!~gifi~~;f ~Gr!~~4:1; ~:~:~~;~r!~~~r:.;~i~~~,~~i:.~~1h~1f ~.~~ 
'l'BEVES, FREDERICK, F . R . C. S., 

Senior Dc111011strafor of .4 nal-Omy a11J Aasi6ta11t Sur9ton at tho Loru/(m Hosp1tal. 

. S.w:gical ~ppli~d Anatomy. In one JK>cket-i:;ize l:!mo. volume of MO pages, 
]}~~!~s~~~~~~-1ous. Ltmp cloth, red edge;, $:!.00. Just ready. See St11dcnt~ &rua Of 

'"~!rh~i~£~0gf1~~~dae~~0[1~n~~~1\~hcf~l~ f~~;~~~~ it 
~~~u~r!~~e~ce ~~1/1~ ~~~~~ vJ,~d1~~~~~t~t 1 ·b~~~~t~~~~ iE~l;)!";i~~,~~~1:;'.'f~a:'J}~i~~f:~~"i;','f.~;:~f~~ 
CURNOW, JOHN, llI. D ., F. R. C. P .. 

Profts1>or of A11,1tomy at J(i11g°1 Colfegt, Phy!itran at H;11rJ's Colteg4 flQ<fpital. 

See ~.~~l~'a1;t~~~~~~n!~~~~~~1{: In one pockct+ize l:!mo. YOlmue. Preparing. 

BELLA1lIY, EDlVARD, F. R. C. S ., 
S'e111or Ass1stm1t-Sur:7w11 to the Cli<tri119·0rnss Hos]Jil,1!, Lor11fon. 

most ~~~)Q~~~~~~~~af R~~i~n~~1f ~~·~~~~1:'ifi~;.~:7i in~~~!J ~ ~~I~r~~cti~~~~ 
oper:ittYe Surgery. In one l:?mo. Yolume of 300 pages, with 50 i!lu(;tration~. Cloth, $2.25. 

lli~£¥!~1~~:;~~:~;~;1~V:~:;*~;~~ I H~'.i~;;~~~~1\~·t~iii~£Aa;~::~ 



LEA. Bn.oTTIEHS & Co.'s PunLICATIONS-Anat., Pb3·sics, Pl1p.iol. 

DALTO~"", JOHN C., llI. D., 
Pr•ifeiiiVr Eml':l"it.u of Phyrii1logy in tlic Cufltf}£ of Phyaicinnt cznrf Surgton•, .StUJ l'ork. 

The ToP,o.gra~hical AnatODl:Y ~f the Brain. In thr~e V('ry hnnd.c:onie quarto 

;!~1h': p}~1~~:;i~~at1~ ~~~~~~1~~·f1J:~~ 1R~1:~l~:.~r ~l~~t~~~~~t;;';)l~tes~l:~ ::,~~,~:~~~ 
::=~~o~~ro~e;l ~~;~ f~~: 1 ·of 1~~1: !';i~~er~!1:f.~11efo~0;~;s ~~i~nt~,~-~;:"'~~~nJ~r1:'~i1J. 
gentlemen desiring the work will do well to apvly to the publisheni at an early Jate. 

1 

!11!\f liillliiif IJ 
BY THE SAME AUTHOR. 

Doctrines of tho Circulation of the Blood. A History of Physiological 
Opinion and Disconry in regard to the Circulation of the Blood. In oue handsome 
12mo. volume of :!93 page~ . Cloth, ~2. Just ready. 

~z~!l~~I~{1'.~~~~;f:f f~!I~~1~~~~~~;~~~ l !t~~:~I~~;~;~1~:~~r.1~~)~~1:1i~~ 
ELLIS, GEORGE VINER, 

E1fl'rilu& Pro.ft"'" of A11nfcm1y i11 Uufrersity Colfrge, Londt'm. 
Demonstrations of Anatomy. Being a Guide to the Knowledge of the 

~l~:~~:u!3:i:1~~ ~r~:~i~f'11~~l~;~~i~;~~!~~~s_~:;tii~~~.1cl~~l~, st~i~·le;t~~~e$~.~l 
ROBERTS, JOHN B., A . .JI., .JI. D., 

Prvf. 1if . l pplfr•t A1111t. rrnrf Oprr. S11rg. i,l Phi/a. Polyrlinir: aml C'olf. for Grnrlrrn:tu fo .ftfr.litint. 
The Compend of Anatomy. For use in the di . .,,;ccting-room and in preparing 

for examinations. Jn one 11.imo. volume of l!JG pngc~. Limp cloth, 75 cents. 

DRAPER, JOHN C., .i1I. D.,-LL. D., 
P,·oftuvr oj <:hcimilry fo the U11frtraity of the City of Neto l'ork. 

Medical Physics. A Text-ll<x1k ror ~tudents antl Practi tioners of )fodicine. In 
one octavo ,·olume or 725 pages, with ;~~:':!<:~~:,r:;~~tly ori!;foal. Cloth, S4. In a few day,~. 

~~~i!1i;l~}f f :~~~~~\~tf:i~~~~;f~/~'.f~~f if ;I:~;\~Ji~::~lif ~f J~t}f J~~ 
Flantf'-Of hisJecturl''i on thi-; department of !idence1 tleli\'cre<l during many ~·e;irs at the 

~~~[yf:!tJ1~~il~I::~:~;;l~~~{\~~J~.l~;:~:~~I~~;~E!m\~~'.~~\;'.;·r,~~~1~~~~::~,~1~; 
ROBERTSO:X, J. ,licGREGOR, J1I. A., 11I. B., 

lJlwrhtnrf Dc1no"itrator of Ph!1&it>I, gy, L'11irers1ty ()j Gln~!JOW. 

~i~i~ir~~~~;~r~~~~;z~~;1;;,;~ 
BEL,fa,!~1 -l,!e,!:',,-f,}~,!,~5, ,!,'{;;fa,,,,., L· , 

Coniparative Physiology and Anatomy. Mnrtly. See St1tdrnti Serie.a of 
J[m1md.o, p.igc3. 



LEA BnO'l'llEits k Co.'8 PrHLICATIONS-Physiology, ChemistJ·y. 

DAL'l'ON, JOHN C., llI. D., 
ProfUS'IT of Phy.1iolog.11 1n 01e Cvlltge of Physici<1n& and Surgeon11, J\"ew fork, elt. 

A Treaiise on Human Physiology. Designed for the use of Rtudents anct 
Practitioners· of Medicine. Seventh edition, thoroughly rcviseil aml rewritten. Jn one 
very handsome ()('t:l\'O volume of 722 pages, with 252 beautiful cngra\•ings on wood. Cloth, 
$5.00 i leather, $6.00 i very hnndsome half Russia1 raised Lnnds, ~6.50. 

~~~~~~f ~~~~t~i~f~~~~~~ ~~~~f ~f~~~~'.gr i~r ;~~~~11~~f 3i:lli 
rlff :¥~~~Y,~l~if.~'.~t~~f~~~i~~t~~~~ ~~ii~I~~f.I;h ;{ f~r~~~~~[~~~f ti~~~~~ 

POWER, HENRY, llI. B .• F. Jl. C. S ., 
Era111iner m Phyaiology, Ruyal C-Olfeae of Sur9eo11& of England. 

Human Physiology. In one handsome pocket-size l!?mo. \·olume of 39611ages. 
with 47 illustrations. Cloth, $1.50. See Students' &rfrs of lllammf,,, paJZ'e 3. 

f llli~lil!l~Jiii~i~~J~i 
CARPENTER, WM. B., M. JJ., JJ' B. S., F. G. S ., F. L . S ., 

Rcyi&lrartothe Uni1:craityofL011don,etc. 

Principles of Human Physiology. Edited by HENRY PowEn, M. B., Land., 

tfr.11~;:~~EE~,~~:~;'i1~fil'!i.~~~~~~~\Ei~1~~\'.Fi:fl~~~f.i~~~~:t.~;:~~i:;,':'.:~!~ 
nry large and handsome octavo Yolnme of 1083 pages, with two pl:l.tes :ind 373 illus
trations. Cloth,M.50; leather,S6.50j half Russia, Si. 

FOTV:NES, GEORGE, Ph.D. 
A Manual of Elementary Chemistry ; Theoretical nnd Practical. Re

vised by Ji ES RY \\'ATT$1 B.A., F.R. S. New American edition. I none l ar~e roval 12mo. 
volume of over 1000 pages, with 200 illustrations on wood and a colored plate. Cloth, 

$
2.i51 ~1~~~~=r~t;j;:Pre~~!u;e~ition is appended. 

a ndlmetty,bntennufihl'lgh·ento enAblethestu· lence, ('IC., are clenrlfi aud fully !<el rOr~1. This 
k~~~~~.~~ci~~i~~e ~~~~~·en~Lt~~~~~~[:l~:~~~::~~ I fl~~:f1!~;tl~~~;~~~~?~!~:.~;~:1~~\~('~;:;~1~~~~ 
~~fi~f ~~iii~~~!if~~{~~~~;~;:~~;f~ t@~~~~~~ii~!;::,f~t<£~\;J~~:?rt~~::~; 

W 6hler's Outlines of Organic Chemistry. Edited by F1TTm. Translated' 
by IRA RE~I>'EN, ~I. D.1 Ph.D. 1n one l 2mo. volume of 550 pagei;. Cloth

1 
$3. 

GALL9WAY'S QUALITATIVE ANALYSIS. New CARPENTER'S PRIZE ESSAY O~TH El:'SEAND 

Lf~ti~t~.~~~~;:·~~~'~1~~;· ~~\~7 ~~.;~;, fi£:,~r\~;zi~E·.;·~1~~:~~~u;i::,;:.i.:;~ri 



___ LEA D1toT111rn.s & Co.'s PL:BLICATION:3-Chemistry. 

FRANKL,fND,E.,D.C.L.,F.R.S.,&JAPP,Pll.D.,F.I.C., 

;~~~f;~~1~~~1¥j~i~~;.,;~ 
ATTFIELD, JOHN, Ph. D-.-, ---

Prnfuwr (Jj Practical CJ,.;,,,,,,try to th11 Pharmcueiitical Suciely of Grent Britairi, tic. 

Chemistry, General, Medical and Pharmaceutical; Including the Chem-

~;~~~1I:~B:~{:~~~[:~J;~:·~:2~~[i~ ]i~:f~~~J~c~;,,~;~ii.~f2~~~~~~i~7~~-t\~~~ 

li~tl~l~flliiii~i 
BLOXAM, CHARLES L., 

I'r1.JjtM()r' Qf CJ1cmu;try i>a Hmg'1 Q,lkgc, London. 

Chemistry, Inorganic and Organic. Xew American from the fiflh Lon-

~~Ju:~i~}'~2; \~~~~~:~!\\iii rI9T'f{L;~~~lti:;;1~~h c\:h:S~~i5; ll~a~~eer, '$~~~.j~1andsome octavo 

illli1~1i!il~ 
SIMON, W., Ph. D., JJL D., 

Profu1or uf Chcm11try mid Tuxiculoy•/ in the College of P/1ysici1m1 (lnrf Surgcm11, Baltimore, aM 
Prof(8/>0r of Chu11i6lry 111 the Mnryinu.l Colltge of I'lmrmni:y. 

Manual of Chemistry .. \. G11iJe to Lectures and Laboratory work for Beginners 

!1:~~:;t~~i}!~~~s~~~~~l;.:~£f:~ti~~~;~,f:~i:iXZ1i~:f,[~~:1;~;~~~:.~'i~ri~ES 

~~~~~~~~~~~:if tz:~~~~~~i~it~~i~i Nfr~~~11~F~~~~;r&Heii~¥.~11§ 



lU Li-:A Un.OTHERS & Co.'s l)unLlCAl'IONs-Chcmistry. 

CHARLES, T. CRANSTOUJY, M. D., F. C. S., M. S., 
Former/11 .H4t. Prof. <1111! Dcm•_m~t. ()j Chu111dnJ and Ch~ical Phy61t , Queen'• Cullcyt, B61Ja1t. 

The Elements of Physiological and Patholo~ical Chemistry. A 
Ilamlhook for .Merli1·al ~tndents anrl Practitioners. (-Ontainmg n. general account of 
)."°utrition, Foo<l:; nnd Dige1'tion, nn<l the Chemistry of the Ti~u~, Orgonl'1 ~ecreti(Jn:; and 
Excrctiom of the Dody in Health and in Disea:;e. Together with the methods for prc-

~r~:~~1f:es::.tJ~~'~:~~ft;l;li:.,~:i~~\ :~~~t~;?!:1t~c~~S:: l~rst~d!~t~~ 31~i~~~!ii~~.;:;;~t:~t~~~ 
YOlume of ·f63 pngc!l, with 33 woodcuts and l colored plate. C'loth, $3.;")0. 

~f tI~i~~~tij~~~~11i~t;~~JJ~~!t~~ I ~g~~i~j r!1·~1~~1I~~\~J;~t~~~~ii~~:~ 
peiw1 lO u!I ti) lie nt vnl.'e full nnd 11yste.ma!ic, and minute that&nalp,es oltcn r?n~1d~rcd form1dnblo 

~~1~~0:f 11~~:1~:;.j~~c .. c~~~:1:.1cf! :l~~1~c!:N1~~W~~1~~ A1:1/,ii~~~ o)-°Jf~'t~~~n~YD:c~)s~~i'.tclligent r·er:son.-
_.\folicat JourMl, Novt·mlier :!9, 18!14 _____ _ 

HOFFMANN, F., A.M., Ph.D., & POWER F .B ., Ph.D., 
Public Ari11lyst to tl1eSIC1/e of New York Prof. of A11t1l. Chem. in lhe Phil. lbll. of Pharmacy. 

Che!c~~~J~}1e~; P?~1~~:i~~!. A:e~~~~~~iciif~;~~D~~~r;1i~~~:~~~11~ 1~!i~CJi!~it~:; 
pn~~r~~~l~!;; P1~1;~i~~n~~1D~~~i~~0~nd1~f:fi~~~~~~1n~n~h~~i~:s~r1~~~ri!~i1a~~;c!!:~i~~:1~J 
Medical 8tmlents. Third edition, entirely rewritten and much enlarged. In one very 
handsome octavo -rolume of 621 pages, with 179 illui;trations. Cloth, $-l.25. 

We congratnlatl\ the authoron lheappenrance I tion of them ~ingularly expliC'it. Moreover, it is 

~if ;~~~~~~;i~~~~1~:I~?~;~~~i~~i~t~P~r~ii~:i~t~h~J~rf~i~m:~~1 
CLOWES, FRANK, D. Sc., London , 

Se11ior &irnre-.lfo.<lrr at tile High ScJwol, N~ca8tlt-under-Lyme, etc. 
An Elementa1:y Treatise on P ractical Chemistry and Qualitative 

Inorganic Analysis . Specially adapted for use in the Laboratories of Schools and 
Colleges and by Beginners. Third American from the fourth and rev ised English edition. 
In one Yery handsome royal 12mo. volume of about 40()' pages1 with about 50 illustrations. 
Cloth, $::?.50. 11~ a. few days. 

The demand for four editions of this work proves the success of Profesc;or Clowes' effort 

~~r~;~~;·:!~\~11~ ~!·11:11~>~~lir~~1~:S:ndn~\1!rcli;~:~i;!~r %~i<~o1;ki~~aV1~~~''b~~;~~~s}~11/!:~1uc~::rl~ 
detailed that the book is admirably adapted not only to relieve the teacher of unnecessary 
labor, but also toanJ>wcr all the requirements of self-instruction, 

R ALFE, CHARLES H ., M. D., F . R . C. P. , 
A11i&to.ntPhysicic111attheLo'1llonHmpital. 

. Cli?ical qhemistry. In one pocket-size 12mo. volume of 314 pages, with 16 
illustrations. Limp cloth, red edges, $1.50. See Students' Serita of Manuals1 page 3. 

111aphys1c1anandfihyslologlst,aswel.lasachem- refre!:'hinf,tofi11dthet1ubjectdealtwith!:'oclearly 
~h'!t:e1~.~;e6 ::.~:~?u~~t1Liio8~~ut1!!i"e~ 1¥~1! ~~~h~~ I f~fe~t c~~·t~b~~i~~~~~~?118~~1e9;c~~~!e~ i~t~~ft: 
~~~~~lif~:

1

~~~fi~i,~?r:~J~~t~~~~,
1

~~~i~~:~~ ~~;~~;!i~~~::;~:fil1~~:
0

at0'da~%~il~JJ~!~ 
CLASSEN, ALEX.AJYDER , 

PrfJfu~or in Ilic Royal Polytechnic &hoof, Aix-la·Chaptlle. 

ED?~e;.1~~~1;~;,Yr~D~.nl~~~!!~ r~c!f !Z:~~- c1~r;i;;::;i* tl1~1~r~~t:! &te~~i~i~iS~~~L Unn·ers1ty of Penna. In one 12mo. volume of 324. pages, with 36 illust. Cloth, $2.00. 

~~r:: :fi~~~~;:~~i~~g1~~¥.~#~~~~i~ 1 1~:11;~~1~N.~~g;1e~;.;i,~~~1:.:~J~ 
GREENE, WILLIAM H., M. D ., 

Dcmon.Jtrator of Chtmi6tr.v ill the ~1fedicat Department of the Univer8it,y of Penm.vtvania. 
A Manual of Medical Chemistry. For the use of Students. Based upon Bow-

~~¥g~i~fr~1~{¥~iii~~~ff~~$.l'.~~l~!{~~~f~~f.:I~!.~~1:~~~i~:)h~¥~ 
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PARRISH, EDWARD, 
Late PrQf- ''r of tl1e Tliwry nnd Prarliu of Pharmacy in. the Philadelphi11 O:.ll#-9' of f'M1rma.ty. 

A Treatise on Pharmacy: designed :lS a Tert·book for the f.;tudent and a,; a 

li{llilfii 
BRUNTON, T . LAUDER, 11~ 

Lttturcr on Jlfnteritt J/tdtca and Thero1>r:utic& at St. Bartholcmew's Hoapital, Londori, ett 
A Text-book of Pharmacology, Materia Medica and Therapeutics. 

In one hand.some octavo volume of about 1000 pages1 with over 200 illustration11. Cloth, 
$5.50 i leather, $6 .. 50. In prti!s. 

It is with peculiar pleasure that the early appearance of thi!I long exp<'<'ted work is 
announced by the publishers. " 'rittcn Lr the foremost authority on its subject in Eng
l:lnd1 it forms a compendious treatise on materia medica, pharmacology, pharmacy, and 

}~!!:~~~~: ~re~~~f ~~~r:rs~~Y:'~h~.:i~~~~~0!n°J :~~~~~-~~~~r!~~r1~:e:~~t:!.!~;; 
to elucidate the proper subject-malter of the book. A general index, un index of clkcru;es 
and remedie.._~ and an index of bibliography close a volume which will undoubtedly be of 
the highest value to the student, pra.ctitioner and pharmacist. 

HEBllfANN, DJ·, L ., 
Profuaor of Phy&iOIQflY in th~ Unii:ersity of Zuri.ch. 

Experimental Pharmacology. A Handbook of :Methods for Determining the 
Physiological A<'tioos of Drugs. Translated, with the Author's permission, and with 
extensive additions, by RonERT MEADE Sri.tITH1 l\.{. D., Demonstrator of Physiology in the 
University of Pennsylvania. In one handsome 12mo. volume of 199 pages, with 32 
illustrations. Cloth1 $1.50. 

Prof. Hermann's hnndbook, which Dr. Smith has I plnins the various mcthnds and lni'!truments ueed, 
translated and enriched with m11.u~valuableaddi- and points out what lines of Investigation are to 

l[f ;~F. L!f~~~:fi1~~:;~flf,i~~l:;~!:~ ~~~!.;~~~~:::~;1:1:~:1d!r~i1%..£~Y::~\:.~ 
JEAISCH, JOHN llf., Phm'.· n:;---

Profmor of .Jlfater1a Mttlita and BrAany an the Philaddphia Colltgis of Pharmacy. 
A Manual of Organic Materia Medica; Being a Guide to .Ma.teria. i\Iedica of 

the Vegetable and Animal Kingdoms. For the use of Students, Druggists, Pharmacists 

~~:e!:·~~~;;~i~~; il1~s~;ati~~~nd(;lc7t~;1ti$3.0o.In J°:S7 r:::some royal 12mo. •olume of 550 

~~li~'.i~IJld 1~~~i!l~ 
BRIJ:f!!n:!d L~fu!r~E!I~~~ia a·~{n£~ut!~t~~ri;• !:s?n"sp'.tal, London. 

Ma.teria Medica and TherapeU:tiC~ . An Inti:oductlon to Rational Treat· 
mcnt. In one l>OCkct-size 121110. \•olume ot Oba page-. Lunp cloth1 $1.50. Jud ready. 
8ee Slucfrnt~' &ric.;1 nf Jt[cinuctlR, p:1ge 3. 

~lYnd1~b0r~~:l~~g?r~/:~1~ff~~e!,~~~~~ l~:if~~i~~r~~ 1 ~~~~~;f~~:T!l~{.j!~~~~~F;:s;f~~~jic~~~~~ 
GRIFFITH, ROBERT EG_LESFIELD, M. D. . . 

A Universal Formulary, co,ntammg the )lethods of P.r~p:i.rmg nnd .AdmJnlB-

~ering~f!ic;n~·~i:O 0~:~~~o~~hllci;~t::isJ'~~\;!1~~~~:6t~:1a~dft~:~,Clb~j~~~N ~~~~=~ 
rF~~~~r:~~i:~;~~~;~~·;~i~· ~fr!~:·~.:1~1~ 1t"':1r.;~:~.\1ii!hilct1e~.~1;1·1~~«1:.;~~:;o~cy. 
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STILLE, A., 1lI. D., LL. D., .r: 1'IA.ISCH, J. 1'I., Phm•. D., 

FRtT~r.~;;E;,;~~r~~~;ri::r:.1'w1%?.~~ ~rrelf!L~h£::r::~:~:s:r~:~;.~:.n:,,~~: 
maCJ~~~t!n~t!~~t}~i~P:r~~~l~~i:n~~d\~i;~'l1~!1~~~~~r;~f ~~s~~~~-1I~11~~:~s~i~~'\~f 
the United ~l:l.tes, Orcat Britain and Germany, with numerous references to the ~rench 
Codex. Third edition, thoroughly revised ancl greatl~· enlarged. Jn one magnificent 

i~~ri;~~'l1$s~t~\'J~al~~~!~a,0:pe~ig;ck~$i~o. w{V~t1~ 1~e~i:n':nff)~;!~~:S-Ref!"~~0~~ r~J~~51 i 
$1.00 i~ addition to price in any of above styles of binding. Ju.st ready. 

In the pref;ent revision the authors l1ave la.bored incessantly with the view of making 
the third edition of 'fnE NATIONAL D1SPENSATORY an e\'en more complete represen-

~~rE~~f[~~~~~f ~~~~~Ji~~f~~~ 
of new nnd important material thus introduced may he gathered from the fact that the 
additilmS to this edition amount in themseh·es to the matter of an ordinary full-~ized octavo 

T~~~1;~~~~1~?~~~~J!.-ctt~ r~·~;:r!a~~~~1~i:r ~~~·~ti~-~.~~kr,e~ ~~.~~~!i~·~ ;11~d 1~:~v~~ii~~~-to ~~: 
practitioner, cont:tins 1600 more references than the last edition-the General In<lex 
3i00 more, making the total number of references 22,3001 while the li5t of illuslrations 

~1: ~:f~n~~cb;h~~i~fg ~~- itE;;tJ;i::0~t;:a~o~f~0i;1:C~ear~er:;e~;P~~g~~u:~~a;tg~nr~11 ~1~! 
been taken that nothing should be omitted which a. pharmaci!>t or physician could expect 
to find in it. 

The appearance of the work has been delayed by nearly a. year in consequence of the 
determination of the authors that it should attain as near an approach to absolute ac
curacy ns is humanly possible. '\'ith this view an elaborate and laborious series of 
examinations and tests have been made to verify or correct the statements of the Pharma
COJXeia, and very numerous corrections ha,·e been found necessary. ]t has thus been ren
dered indispensable to all who consult the Pharmacopreia. 

The work is therefore presented in the full expectation that it will maintain the 

hs!~,i~1~c~~~~e:~1~ie~f~r~~: r~~r~:1;:t ~.1d~a6~~~~?~111~0:~;~~~~ ~ ~I~~ 1d:~-~e:l~13~1:~~ 
ing in a shape for OOn\'enient reference the recorded results of human experience in the 
laboralory,in the dispensing room, and at the bed-side. 

[;~;ii~;i~il.ftl~i&i 
----- --



LEA BROTHERS & Co.'s PunLJCATIONs---Pathol., Histol. 13 

COATS, JOSEPH, M. D., F. F. p, S., 
Pntlwlogut W tlle Gla4g<J111 H'utcrn /nfirmnry. 

wit~ 1aiGe~~~tr~ 8~s~~~~n~~o~~th: $o~gO ;'l;~ll~:~d$6~~. octavo volume of 829 pag~ 

~¥,1~~~{~{~}~~f ~~~~~Jt~:&f :~~;i~f~ 11 fili~f ;it~:~~~~~~!f f 1,18fil,~~~!?i~;:~J 
prol1:1:lty,w1ll.certalnlri give thi11 one the prerer- 1mrtmeatofmedicinethati.~notasfu¥1yelucidnted 

f~~~~f:~n~~~~~~~~t~Hi~~J:rf~~bh~~:::~ M~1i1~y~;:~.10~~.o~~~e wm admu.- a11cmnou 

GREEN, T. HENRY, .i1I. D., 
Lectu.rcr on l'othulogy rrnd Morbid AnaWmy al Chllri'ng-Orou Ho&pitrd .Jledital &hool, London. 

Pathology and Morbid Anatomy. Fiith American from the sixth revised 
and ~nlarged E!1glish edition. In one very 

0

handsome octa\'0 Yolume of 482 pages, with 
150 fine engravmgs. Cloth, $2.50. Just ready. 

r¥.;~~~~~~~~~i;iE:~~~~~~~~~~A~r~i ~~~~::{~ll~F~~~~I~~~;~El:~~j§? 
WOODHEAD, G. SIMS, JU. D., F. R. C. P. E., 

Demonstrator of Po.thology in the Univerrity of Edinburgh. 

Practical Pathology. A 1\Ianual for Students and Practitioners, In one beau
tiful octavo volume of 497 pages, with 136 exquisitely colored illustrutions. Cloth, $6.00. 

f.lt~!I ~'liltl, 
-------

SCHAFER, EDWARD A., F. R. S., 
J.uUtm1t Profeuor of Phy:,;iOlogy in. Unircr&ity College, Lomfon. 

The Essentials of Histology. In one octavo volume of about 300 pages, 

with about325 illustra tions. I:_"_P'_'"_· ___ _ 

CORNIL, V., and RANVIER, L., 
Prof. in tht Faculty of Med. of ParU. Prof. in the College of Frame. 

A Manual of Pathological Histology. Translated, with notes and ndditions, 

~los~it:~; a~~\~';;sr1~~iR~·ls1~;!~1~i~~~~ D~~lO~~~~~~~m~r :a~l~o'r~i~~l ~\~t~~~i;~l: 
the 6ni,·ersityof Pennsylrnnia. In one very handsome octavo volume of 800 pages, with 

360 illustrations. Cloth, $.5.50; leather, $6.50; half Russia, raised bands, $7. 
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HARTSHORNE, HENBY, M. D., LL. D., 
Lotdy ProfuUlr of Hyg1er~ 111 thd Unn.1trsity of Pennsylvania. 

Essentials of the Principles and Practice of Medicine. A Handbook 
for Studenta and Practitioners. Fifth edition, thoroughly revised and rewritten. In one 
royal 12mo. volume of 669 pages, with 144 illustrations. Cloth, $2.75 i half bound, $3.00. 

hi~~~~1~ih~::i:~Fn':.8 0~~ayag!r~!1!~~tsg~!:~ l ~;;:J ~~~t!~~ P;g~~h;~ti:~eD~r~:r~ig~;e dr:r 
eymptomatology~and fr~yeical J:agnosia (!Deluding I ~ondensing a1f the viewa of eminent practitionen 

~~~!~~! ~l~i~~fl~~~ 
BRISTO WE, JOHN SYER, JJI. D., F. R. C. P., 

Phy&ician and Joint Lecturer on Afcdici11e at St. Tho-mo,;' H<.Mpitol. 

A Treatise on the Practice of Medicine. Second American edition, revised 
by the Autl~or. Ed.ited, with additions, by JA:.t"ES 11. Ht.:TCHINSON, M.D., physician to the 
Pennsylvnma Hospital. fn one handsome octavo volume of 1085 prcges, with illustrations. 
Cloth, $5.00; leather, ~C.00; Yery handsome half Russia, raised bands, $6.50. 

The reade~ will find <'yery conceivable subject I are appropriate and practical, aod greatly add to 
coaaected with the practice ot medicine ably pre- its useful Del's to American read.ers.-B1<tralo ;lf& 

~!~~~~~. inThe"~Jdit~~n~n~a~~eh~ Ln:.eJi~~i~n~~~ ical and Surgical Journal, March, 1880. 

WATSON, SIR THOJJIAS, JL D., 
LatePllysiciantnOrdinor!lio tlleQutcn. 

rrom ~~~ttri~s E~~li!~~aftfo~ci~~~~~~thpad~~~~~;, ;>:C1~~J'?f1~~tr~i~~~w b;He;~C:~ 
llARTSflORNE1 A . M., U. D., late Professor of Hygiene in the Univerbityof Pennsylvania.. 
In two large octavo volumes of 1840 po.ges. Cloth, $9.00 i leather, $11.00. 
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F01· Sale by Subsc1·ipti01• Only. 

A System of Practical Medicine. 
BY AMERICAN AUTHORS. 

EDITED BY WILLIA11 PEPPER, M. D., LL. D., 
PROVOST A.... ..... D PROF~OR OF THE THEORY AND 'PRACTICE OF .MEDICINE ANO OF 

CLLNJCAL ;\[£0ICINE lN THE UNIVERSITY O:E' PE..'{XSYLV..\NIA 1 

A.s:;i.sted by LOUIS STARn, )1. D., Clinical Professor of the Diseases of Children in the 

Hospital of the University of Pennsylvania. 

I·.~1r~fq:~~~~:ii~~;:~~;~~~jgfr:~~1~~g~~jr.~~!~~~~~f ;rif~r !'' 
tinued) and Diseases of the Digcsti\'e System) will be 1·cudy June lst, 

and the subsequent 1.'olumes at i11leriv:Us of four months tJwreafter. 

The publishers feel pardonable pride m announcing this magniflcent work. For 

~?tD~~;'.{ ::~~ci~:~~~\~~1~1:~r~~~~:i~\~·:ri~r.~F:£~J;:~:,~:i;~;;~f~f::7E.~: 
teachers, and presented in the full development of the practical utility which is its 

~~:tfti~~dt t~~~'lr&~1~J;,sl/1~m T;;~ triJ~S~r~~fn~~~n~~~~:~ ~}e J~~1~~~' tl~~1t?r~:~J;1 !}~: 
hospitals which afford special Op\_)Ortunities of study and practice-have united in 
geaerous rivalry to bring together this vast aggregate or specialized experience. 

The distinguished editor has so apportioaed the work that ea<.'11 author has had 

~~:~t~~~~,~;::;:::~~:1fiE::,~:!.~·i;~£:~;~.,~~~i\~~'.~~~:\~~~f :~~' ~~;i~~·~c;~\~~~. ~~;.:~ 
or reference, to which he may at all times turn with full certainty of finding wlrnt he needs 

~~a~,s ~~~1l~~n~~r£~:~ 'r~,~~~e;r~;t;:;,~: ~fr~;~:i1!~03i:~~e g&i~·~}e 1~~i~,~~P=;: :l~t~ 

~~:1~~1~::r~~tr::~m~~.\~fa~~~:r~:{l~hF:.:~~.[i~:d~rr.~:~:'t.1~:~~;~g:~::~~~ 
organs, of the skin, of tho nerve!!, hygiene nnrl sanitary science, and medical ophthalmology 
and otology. Moreo1•er, authors h:we inserted the formulas which they luwe found most. 
ef!icient in the treatment or the various nBCctions. It may thus be truly regarded ns a 
Cobll"LETE LIBRARY OP PRACTlCAL l\fEDTCCNE, and the general practitioner possessing it 
may feel secure that he will require little else in the daily round or professional duties. 

Jn spite or every effort to condense the vast amount of practical infor·mation fur. 
nished, it has been impossible to present it in less than 5 large octavo ,·olumes, containing 
about 5500 beautifully printed pages1 and embodying the matter or aLout 15 ordinary 
octavos. TI\ustra.tions are introduced wherever they sen•e to elucidate the text. 

As material for the work is substantially complete in the hands of'the editor, the pro-

~:!~ns~~~f6:~ficll11J~taiJ:iitp;~~:J~~~~;~~~ ~;o~te ,;fUb~1~:t ~~l~nyeaadi°~ ~ne a~~\~ 
cation to the publishers. 

t~~~~~(1~~~r:~~J~i~~~~~~~~?~J I ~~}~~~~\~]g~~~~~~~~~tf i~~ 
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STILLE, ALFRED, _,1r. D., LL. D., 
Prufu,or Emeritus Hf tht T/, ory (lnd Prnrtirt1 fl/ Nol. aml 1f Ctinir(l/ Jfr,1. iii the r:.,fr. ()/Penna. 

In 0;~~1~~11;!~1e1~~r~~:i~~~~1~~!~~ni>0~~l~~1~i~1~g:~:·~!~\~~~~~h;~~.v~(.\~~~1, $~~\lre~~~;t~~: 

;§;~~~~!~~t~,~~~;~1~&~~!-4.§~i~ 
.FLINT, AUSTIN, JJI. D. 

Clinical Medicine. .\. Rystematic Treatise on the Diagnosis and 'frealment of 

~~~e:is:·1a!~'.~;:~~~:0~ft;\;~1~~~;;~ PCI~:1i1~i0$l5~ ~r 1!!~1~!~: 1~~.05 ;1 1~tlf j{~~;~1$~.~~~J-

lf !!!:!{f ~1~llii!Vll\I 
By the Same Author. 

Essays on Conservative Medicine and Kindred Topics. In one very hand
some royal 12mo. YOlume of 210 pages. Cloth, $1.38. 

BROADBENT, W. H., JJI. D., F. R. C. P., 
J>hy~irion to and 1,1;(.turtr on MWicina at St .• llary"1 ll0&pilal. 

The Pulse. Jn one 12mo. '"?lume. See Series of Clinical ~Vanuals, page 3. 

/SCHREIBER, DR. JOSEPH. 

erci~e.Ma~fr~~;la~!:i ~:~~~~~~t )?l.~~:Os:,~~. ~~~r ~~.t~~~ca~n ~n'!81~~~d!;!; 
-octavo volume of nUout 300 pages1 with about l;!.j fine engravings. Preparing. 

FINLAYSON, JAJJ:CES, M. D., Editor, 
Physicummid Luturer on Clinical Medicine fo tlle Glrugow ll"utcrn Infirmary, etc. 

Wit!~~~;~~~~ ~~af,~o~.si~~infi1:~a~~u~: {~~·Y~~~~1~~~ ~~dnt:~~~~iop~~. ~~';i:~~i~~ 

f i~;~~J~.~~i:g;~;~f if i}f i~s:.~~~I~J.f l~~;~~:~t«~ti1~~~~:~;:fr1¥.~l~l 
;;i~g:if J.~~~~:~I~~l.~!~ ~E~~~~t;~ ir;~:J,~F~fJJ\~1r1fir~~;~~g~:~~~i. 
FENWICK, SAMUEL, 11I. D., 

Aul4tm1tPhym:it1ntotilel.<>ndon1Iuspital. 

The Student's Guide to Medical Diagnosis. From the thirJ reYised and 
enl~rged English edition. Jn one very handsome royal 12mo. volume of 328 pages, with 
87 illustrations on woo<l. Clot_h,cc_$_:?.2_5. ____ _ 

TA.1'tNER, THOJJ:CAS HAWKES, M. D. 
A Manual of Clinical Medicine and Physical Diagnosis. Third American 

!i~f::n t:~e ti1~'%k<~n 1D~i~;tn~~~t~~~-.U~~:~~~ ~1:~1~Yfoe:;,i~:~1,1~~(fo:~ !t~x1 1~·0~~ s~iJi 
12mo. volume of 362 pages, with illustrations. Cloth, $1.50. 

FOTHERGILL, J. JJI., M. D., Edin., M. R. C. P., Lond., 
Phy1itian to tha City of J.ourlon Hospital/or Diaca.su of the Cheat. 

The Practitioner's Handbook of Treatment; Or, The Principles of Thera
peutics. New edition. Jn one octavo \'Olume. Prcpririllg. 

sr~ff k1~~~~;{~~g¥J~~~r~~H~~~~ I 
0

!fi~~i~t:fi;:~l~l~~t.~;,~f ~lf'~l;~~ 
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RI('II.AR DSO_,-, B. W., _1£.,J., _1£.D .• LL. I>., F.R.8., F.S.A. 
Ftll1110 of !lie flm111I Cullt]I of I'hy " 111 • .a, Low!mi.. 

$!5 i ;:~~~1~~~~~e 1t,~f ~~~~~-, r;i~c~t°lea~~=.'~j~;~.ume of 729 J•Ugc". Cloth, ~ 1 i lc:tther, 

lft!t~i~llJIII~~ 
BARTHOLOH~ ROBERTS, A. JIL, ,JL D., LL. D., 

Prof. of Matcria 11/tdica anrl GC11trtd Thuapwtic& i11 tl•e Jefferson ,lfttJ. Cull. of l'hila., etc. 

~~~~!1!::~~h~~~~Vfr:::~~cf~1~f i~t r~·~~~~.~~· 1'-
1

~~<l:J:!:!'~~:,~:~ ~~lt~~~c~~,~~~ 

r11t111:r1111 
THE YEAR- BOOK OF TREA.T11IENT. 

A Comprehensive and Critical Review for Practitioners of Medi
cine. Jn one 121110. volume (Jf 320 pages, bonnd in limp cloth, with red edges, su~.). 

~;~,:;¥t~ ;;:~:~~:1i~'.}~~~~!~i,
1

,:~:1s:::r~~i!~·:1~~·~:t~r b¥'~"i~::.~;'.~
1

il:~
1

:~~l;'.Zf~;'..'~.~,~~~ 
department of praClll'C has been lolly and conc1s('\y treated, and tnlo tbe cons1derat10n of 

~~~€~~~~~~!~~~~~~~:~~~t~~~ 
~~f~~~t~~;ff l\~f i~~~~~~t~~~~i~~ 
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COHEN, J. SOLIS, JII. D ., 
Uclurt.-T on Lttr'!Jli!JNropy and D i:it111r.t nf f11e Th.ro11t rmrl Chut .,., ~h< Jt{feru.m .lfoliml Coflt!Jt. 

Diseases of the Throat and Nasal P assa9.cs. A 1 }uit\e to the Ui:-i~wii,;i.., ttnd 
'freatment of A fleet ion~ of the Ph:-tr.Y?X· CESt?phagus, rrachca, r .:Jrtnx :ll~ll Xart"!. Third 
edition, thoroughly revised nnd rewritten1 wtth a large number ot new 1lluntratHHI"· In 
one very handsome octavo volume. P1·epa.ring. 

SEILER, CARL, M. D. , 
Luturt:r on Lo.ryngoocoP'J in the Unfr t rs fty of Ptnn1ylvania. 

A Handbook of Diagnosis and ~reatment of Diseases of the Throat, 
N ose and N aso-Pharynx . Second echtion. In one handsome royal 12rno. volume 
of 294 pages, with 77 illustrations. Cloth1 $1.75. 

~jitiJl~
1

lllli1 
B R OW1'i'E, L ENNOX, F. R . C. S., Etlin., 

Swior Surgeon to tlu Central Lolld01t Throot and Ear Hoopatal, etc. 

The T hroat and its Diseases. Second American from the second English edi-

~i~ig~~1~~S1~ie~~1~:lly ti~it~~~~o~:·pt:1j~~us,~~~~i~:1:n~nso~~~:;~~i~? ~~v~~~~:O~~ 
about 350 pages. Preparm!J. -----

FLIN T , A UST L N, JIL D., 
Proftuor of tht Principles and Practice of J/ Mlicint in Bdlevu' HoB])ital .Med1eal CoUegt, N . Y. 

A Manual of Auscultation and Percussion ; Of the P hysical Diagnosis of 
Diseases of the Lungs and H eart, and of Thoracic Aneurism. T hi rd ed ition. In one hand
some royal 12mo. volume of 240 pages. Cloth1 $1.63. 

Iti,11afeto11aytl1atthrrei'I not in the English I the rc~ulh ot hi9 care ful Atu dy and a mple ex· 
language,oranyother, 1heequal A.mount of cleA.r, berienC"einsuch wlsotha~theyoungwilt findit the 

~[~fi~~f~f !~!~i;it~f ~f:~m~.~~1"~~~:rJ rg~~;::;:.:i~~~:.~~:~::~~:~1;~.~~~:J1~;, 
13 l' T HE S . .J.l/E A UTBOR 

Physical E x ploration of the Lungs by Means of Auscultation and 
Percussion. Three lectures de\i,·ered before the Philadelph in. County Medical Society, 
1882-83. In one handsome small 12mo. volume of 83 pages. Cloth, $1.00. 

A Practi~al Treatise on the Physical Exploration of the Chest and 
the Dia~nos1s of Diseases Affecting th e R espira tory Organs. Second and 
revised echtion. In one handsome octa,·o volnme of 591 pages. Clotb

1 
$4.50. 

Ph~his~s: I ts Mor.bid Anatomy~tiology, Symptomatic Events and 
Co~phcat1on~, F~t~~lo/ and ~ognosis, T reatment and Physical Diag
~fu~~~ ~J.~o~ series ol Chrucal Studies. ~e handsome octavo volume of 442 pages. 

. A Practical Treatise on the Diagnosis, P ath ology and Treatment of 
Diseases of the H eart . Second revised and enlarged edition. In one octarn volume 
of 550 pagcs1 with a plate. Clo_th_, $_'-1. __ _ 

GROSS, S . D. , .JlLD., LL.D., D. C.L. Oxo .... LL.D. Cantab. 
A P ractical Treatise on F oreign Bodies in the Air-passages. In one 

octavo volume of 4,52 pages, with 59 ill ustrations. Cloth , $2.75. 

a From the LA ROCH E ON PNEUMONIA. l vol. Sv~. of 400 
F~ 1 .~~~EASF..s OF THE LM~~~a1~r. I SilM;bVe i~;e~~s1u"~n;~~JP~liJ.arg:tbd :ie:e-

s r~~~~o;;i ~~:;~~~~~\e~.itsc~~t~r~=~ Treat- wJ~g{i!t~~e
0

~~~~~:;oa~~~~e~~~YMt~tgN ; 
~1~

1

.~·c:\~h v~~i~~0t~~nt~ie~~ J!~~~ra:~;~vk~d d~~~i~~~f~ ~ncin!hs~~:"v0o1. ~r~ to ec1"l~li~ r~ 
w :~~

0

E ~~ 
0

;:~
2

~~s~:1s:·~~-T~~~E5~~ JOTi~Acr~1J'J~t168s8m:J'itJfii8 B~; FJf~: 
~~~ Ci~~~!1.~~~~l~p. T~~~th~$:.1X)~can ed1· / ~fi~;,n P~~~!~n.Cl~~h~;.~ndsome ~t&vo0~olu:~ 
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MITCHELL, S. WELR, M. D., 
Ph!J41em1t to Orthopq:dic ll<>fpital and the Infirmary j(IT" .Diataau of tl1e Nerwua Syatt:m, Phifa., de. 

Lect.ll!es on Diseases of the Nervous System; :&pecially in Women. 
Second ('<ht1on. lo one 12mo. volume of 2~8 pages. Cloth, Sl.75. Ju..~1 roody. 

men~~,~~bt~~~~l b:~d ~~~:~~~edr~~~~ r~a't11~1:l~~~e~:i~~c~~11b\v~111:o~~h~~efo:l~~:Jr~~~ 
!;;~;~eji:1}~~J1:: ~~v~;:i~i1h~~1i~ ~;!i~0o~~~~t~he~:11i~1 ~J°a'!~cff ~~1~~e~r ~h~e ~~;~~:~a~: 
b?1~1:r~ :~t~~d ofn :!~~~fli~cr~~=~; :W~ho~I;~~~~~ :~o~:~j~~. which have been 

The interest lies In the keen insi~ht Into the I attention and careful etudy of all who de.!!ire to 
nature of the subject and In the ~ugge!ltions whiC'h rcsd what i.!l best in medical sclence.-Thf, London 
the author manages I.() throw mto hi~ accounts. uw~e.t, )lay IV, 1885. 
The lectures must command the thoughtful 

-------
HAJJIILTON, ALLAN JticLANE, M. D., 

Attending Phyaieian at tlu Hospital for Epiltplies and Paralytiu, Blncku;ell'a Island,/{. Y. 

Nervous J?iseases; Their Descrjption and Treatment. Second edition, thoroughly 
revised and rewritten. In one octavo vol ume of 598 pages, with 72 illustrat ion~. Cloth, $4. 

~qent e~Hlon enhances ou r ap»,reciatlou or the rrom an ex~t<'d source. The improvement~ Jn the 
wew:aev~ tpte~~t:~~~~tf£t~~~~~~~~. a~~~at~: I ~~~r~~~!e:. ~~~~~~°fffk1La~at1~1J"~~ ~~~~r~~:1nde~'t 
~~1i~rg:f:ri~;1~it;:e:~oYE;~~ ~;~~r~f{~~~ci:~~!! ~;f:cn~~:i~~x~:1£;~~~:~El~~t~e~~

11 

tt::t~rd~~ 
TUKE, DANIEL HACK, JtI. D., 

Joint .Author of The Manual of P~yehulogicat .lltdieine, etc. 

Illustrations of the Influence of the Mind upon the Body in Health 
and Disease. Dei.igned to elucidate the Action of t he Imagi nation. New edition. 

~:~:~~;;;J ;ia~~ Ci~t~~\\$~.~Q~· In one handsome octa\·o volume of 467 pages, with 

feet t>inccrltyTlmpartlali ty, and thorough mental l!cience a most. lntere!ltlng domain m psychology, 
te;! ~i~hruT~l!~~~~~~~!~e~~ !fi~e~~:N1~f.;1~~: I ~~~tS~e~fu~~1~?rr~:tl~~·th~uh~d. ~lcf~i~~~g~! 

~~~;~~~~¥~:~~tyjg~i~~f1~~~:~;g~ ~ft~171·~l;1~1i~;~:;g~~1;tl~~;;~ 
------

CLOUSTON, THOMAS S., JtI. D., JJ'. R. C. P., L. R. C. S., 
L ecturer 011 Mental Diaeaau in tlie University of Edinburgh 

Clinical Lectures on Mental Diseases. With an Appendix, containing an 
Abstract of the Statutes of the United States and of the Severn! Slates and Territories re-

~~1tfe!~a\hD?~~~~: ~1~1I~a{n~~;~rt!~n~1;r:r~,::~fU~?:i;!{y~·J J\~~~a~1t1~~1:;~ 
:~a~a~~!f~IT; ~fo~~~ vc1~111i1J~~trated with eight Ii1hograph1c plates, rour or which 

~~r~.~~r~.'!'.~~~.T~.~,~~,~.:~·or:~~~~',;:~~ L~~ I r~4~;~~:If ~l~~}~f ;~{r~~1t~~J~ 
~~~hd:i1nf:a1 0~~~r~a~\~~~ ~~n~~1n~t ~t~~~ifu~e~O -Amn-iea~ P~ychvloyical Jorirnal, July, 188t. 

Jl'.EirDr. Folsom's Abstrart may also be obtained SC'parately in one octavo volume of 
108 tJage ... Cloth, SL.30. 

SAVAGE, GEORGE H., :JI.D., 
Lttturt:r on llfe1<tal D1~W~t• at Gu!J'i H<Mp1lal, Lul!don. 

Insanity and Allied N euroses, Prnctical nml Clinical. In one 12mo .. vol-

~I~~~~~~~i~~§;t~;;~f~~it,'.8~ 
PLAYFAIR, W. S., JtI. D., JJ'. R. G. P. , 

The Systematic Treatment of Nerve Prostration and Hysteria. Jn 
one hnnd.c;ome small 12mo. volume of 97 pages. Cloth, $1.00. 

Blandford on Insanity and its Treatment: Lecture;; on the Treatment, 
Medical and Legal, of lo!<nna Patienl•. lnonel"eryhaud"omeocta,·ovolume. 
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ASHHUBST, JOHN, J1·., llI. D., 
Pr(jft.UOT of Cti11ic(ll Surgery, Univ. of Penna., Surgeo11 to t/1e Epi8GOpal Ho6ptl<Jf, Phi/adtlphi<J. 

The Principles and Practice of Surgery. Fourth edilion1 ~nlarged a~d 
revised. In one large and handsome octavo volume of about 1100 pages1 "''1th alxiut. 515 
illustrations. InprceJ1. 

GOULD, A. PEARCE, JIL S., JII. B., F. R. C. S., 
Au•~lant Surgoo11 to M1ddlue.e lfo1p1tal. 

Elements of Sui·gical Diagnosis. In one pocket.--size 12mo. Yolu me of 589 
pages. Cloth, $2.00. Ju.st ready. See Students' &riu of ..1.llunuals, page 3. 

~~~;~~:K~~f ~.~:!~j~~:~~~~tf~~11ii4. I ~~~~~~~1¥l;i~~?.ii~~!i~f f ~~~~,~~~1 
GIBNEY, J', P., M. D., 

Surgeon to the Orthopa:aic Uwpital, Ntta York, etc. 

Ortbopredic Surgery. For the use of Practitioners and Students. In one hand· 
some octavo volume, profusely illustrated. Preparing. 

ROBERTS, JOHN B., A. JII., JII. D., 
Luturcr on Anatomy and on Operatii:e Surgery at the Pllilmldphia School of Anatomy. 

Prac~t~c~ne;/~f ilEli~rne~~f s~~:r~~icf n ~;e ~~~~:i~~~:o~~~:o ~~~1i!1~~f<~~~t ~~ 
pages, with many illustration_s. _ P.._•pa_n_·ng_. ----

BELLA~IY, EDWARD, F. R. C. S., 
'lJ:,~~~~n oJ'S~T~~~~~'L,:Son~ur9cry at Charing Oro.u 1108pital, Eramintr in Anatomy Royal 

Operative Surgery. Sh<Yrtly. See Students' Series of .MnnualJJ, page 3. 
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BRYANT, TIIOJIIAS, F . R. C. S., 
Suryton mul Lecturer on Surg~ at Guy's Hospital, London. 

Iis!l _;1~Wo~~a1~1t~~~ l~~g~~,~!~;;· ha~~~~;'e 11~~~~Y~l !~~ot~~1:~~:t~r 3fQ~~e;~~~!, ~ifh 
721 1llustrahons. Cloth, $6.50j leather, $1.50; half Hussia,$8.00. Justrcacly. 

~~f:ii!1f:{~i~~t~~:~~.:1~Ei~~{~~!~~~ ~::i~r {;g~1~r'.~;~~~~(.~~~~~~~:!:~t~~ 
The trl'nfr•e takes in the whole Reid of surgery, I This most mngniflcent work upon eurgerv has 

the.tor the eye, the!'ar, the frmale. organ1.1, orcho- reached a fourth edition In this country ~hOwing 

~~0~~~:T~~~!~1~:~ri!ri~Et~~1~2~~e~~1~Pi~ ~&!Fim:~;~r::~~~rdi~~1~~h'!~~"d:~t~.~:iro:~~~ 
By the same Author. 

Diseases of the Breast. In one 12mo. volume. Preparing. See &ries of Clinical 
Manuals, page3. 

1'REVES, FREDERICK, F. R. C. S ., 
Aui.•ltult Surywn lo and J.~cturer on Suryc:ry rit the L1Judmi llospilfll. 

illnsfr~t~~~~~TI~n~~l~~~~l~~!:ig~,n $~1.~~>0C;::;s~:Jy~01'Se~0!se':i~s 0~/2~i~1~15:1f:!~~~ 
page 3. 

~~[iI;g~J!.:~1~~!F~~~~~~1\l;~{~~e,~1~~: \~~i!~iJ~~~~I:1it~£~'1~i;Fi~f;f ~i~ 
-------

BALL, CIIARLES B ., ;lI. Cll., Dub., F. R. C. S . E., 
Si1ryum rind Tcrr.rhr:r ril Sir I'. Dun'1 Jf1>11pilril, Dublrn. --

Disell.SeS of the Rect~1m and Anus. Jn one 12mo. volume or u..iO 1mges. 
Preparing. See &rirs rif l'li1ur11l ~lfan11.als1 page 3. 

BUTLIJY, JIEXRS T ., F. R . C. S ., 
A,,118tn"t Srngnlll to ~·t. Jlrr.rtl1ulu111ew'1 ffosp1tal, Lcnd0t1. 

Diseases of tho Tongue. In one 12mo. volume. See &rics of Clinical 
.ftfanualR

1 
page 3. Sl1ortly. 

DRUITT, ROBER7', ]IL_ 11. C. S., etc. . 

l.ooc~~~i~~~~c~~1:08e :,~~'"o1~.!~~}0o~; ~~g!~~~1~~3~Tif~~rl-iot1~$-t~ 11~~~h~1~1$k 
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HOLJJrES, TIJIIOTHY, JJL A., 
Surgeon and Lecturer on Surgery at St. George'• lfa¥pitffl, London. 

V AficfJ~t1'lh~18rg.ge~;1~;;~:_~rEe;1i~,~;,a~1~o;~~i1~;;a;~Ev~J~~~ ;!.~~~r:F~ 
?J\ifad~~h1!; a~~~t!<~nbf ::'~r~' :Cutl~~;;_;~r~~:fES1i:C::!:i ~~~n~~i i~J;1~~n1!:E~~!: 
In three large :md very handsome imperial octavo volume!; containing 313i douLle
columned page.~1 with 979 illustr~tions on wood an.I 13 lithographi.c platc.<i., beautifully 

s1~~i~if f~~:1~.~~i?:;~hliJi~:~;W!~:t~:'.J~.~:17t:1:~~~1~·::,,,:::: :::: 
ERA~r~i~~~1fC:~~~·~ ~~~~~: ~~D J~~=~.?S~:i~~NSENSE, CIRCULATORY S1s

TEM\1?~i~~~Yi l~n(,:1~:n~;:!~-J:_RTr:~RR~!i:::oRY ORGANS, BON&51 JOINTS A~D 
~i~~~$Q~':~~~~N~•;r;~.~L~AE:~~0c~5 8~~~~~~ ~~cl~d~~ ~~:o~:'l~\i?H~~~::::.stND 
denc;h,!~1::::!r wo~:J 1~~~~;~0i: ;~~:i~~~tiit~nr~~~l~~~i~~~~o~0~e~~~1i\1u~vf~~~l ~~~~ 
thoroughly adapted to the wants of the American practitioner, has seemed to be a duty 
owing to the profession. To accomplish this1 each article has been placed in the hands of 
a gentleman sperially competent to treat its subj.:i-r!t, and no labor has been spared to bring 
each one up to the foremost level of the times, and to adapt it thoroughly to the practice 
of the country. In certain cases this has rendered necessary the substitution of an entirely 
new essay for the original, as in the case of the articles on Skin Diseases, on Diseases of 
the Absorbent System, and on Anresthetics, in the use of which American practice differs 
from that of En$land. The same careful and conscientious revision has been pursued 
throughout1 leading to an increase of nearly one-fourth in matter, while the series of 
illustrations has been nearly trebled1 and the whole is presented as a complete exponent 
of British and American Surgery, adapted to the daily needs of the working practitioner. 

ume1~?~11:r ~~i:[~~f ~~~!t~~~~h!:~!1s:i e;::: :h~:1b; O:n~;1~,J~~~e~~~Jb~~!.!1~":n~ 
royal octavo page, and in this improved form it is offered at less th:m one-half the price of the 
original. It is printed and bound to match in e\"ery detail '\ ith Ueynolds' System of Medi
cine. The work will he sold by subscription only, and in due time every member of the 
profession will be calied upon and offered an opportunity to subscribe. 

The authors of the o.riginal EngJi,.h edition are I the libl-ary of any medical nian. It ls more wield\y 
men of the front rank in Eng.land, and pr. Pac~ard and more useful than the Engllfllh edition, and with 

~~~~~~i~~~!~J}cI~;~[~,:~~~7i~lij ¥:~:~~1~K~~I:l~~ti~n~~~~~1ti g1s: 
STIMSON, LEWIS A., B . A., M. D ., 

f::'Jf:t/e':u:'i,1£;~~~1~g~:~~n:Keaj,~';:b~F:ri~:iJ¥0~,i:~l, ~~ 0{.:z,w,;;ork, Surgrhn and Curator 

A Practical Treatise on Fractures. In one very handsome octa.vo volume of 
598 pages, with 360 beautiful illustrations. Cloth, $4.75 i Ieather

1 
$5.75. 

iiiiililti 
JJIARSH, HOWARD, F. R. C. S., 

~e11lor A881atant Surgeoi• ~o and Lecturer on Anatom.11 at Bt. Bt1rlholomtUJ'a Hospital, London. 

Man~,}~~~~~s3~f the Jomts. In one l2mo. volume. Preparing. See Series of Clinical 

PICK, :I. PICKERING, F. R . C. S::-
Burgeon to and Lecturer on Sur9ery at St. Grorgt.'a HOJJpital, London, 

of C~~:a~tJr~:=al~~:ag~1~locations . In one 12mo. volume. Preparing. See Stria 
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HA~~:!~~·<]::~.,~~;t:;.~!!!_·' ~lI. D., LL. D., 

~~~~f ~~£~1\J§~;~~¥' ~~~;F~f :~~:~~i:~~·ls.~~f1~;t~E:3:J~Er:· :~L?[~ 

If ltl(llltliii 
JULER, HENRY E ., Ji'. R. C. S., 

Smior A11't Su.ruwn,RoiJal Wutm111<1tcr,.OphOmlmic Ho6p.; lat15 Ciinkal AH't, Jlfa&rjlcld8, London. 
A Handbook of Ophthalmic Science and Practice. In one handsome 

octa,·o YOlnme of 460 page,;, with 12:) woodcuts, 27 colored plates, and selections from the 
Test.type~ of Jaeger :m<l Hncllen. Cloth, ~4.50 i leather, $3.50. Just ready. 

ili~~~~'1Rlill!ii 
WELLS, J. SOELBERG, F. R . C. S ., 

Profe.s8-0T of Ophthafmol<>yy m Hin9'11 Collcg" Hospital, Lofldon, de. 

A Treatise on Diseases of the ~ye. Fourth Amcriran from the th ird J .. ondon 
edition. Thoroughly revised

1 
with copious ndclitions1 hy CHARLES S. Buu,, 1\1.D., Surgeon 

~::.;~~~;~~~; 'f:.~:,~r:~1r:.~;.:i1~2~~~~;~;~1Fii~~o'.;~~~;~~:~\~~;:::~~~v~~~1·:,~~ 

~~~f ~~~i{;f t~11t~~~~1~'.~\J~i~~ [f ~~~~:~~t~~i~~sii:~~~ii.~1!.~; 
NETTLESHIP, EDWARD, F. R. C. S., 

Ophthofmic Surg. °'"i Led. un Ophtl1. Surg. nt St. 1'110,,.a,;' HVl<pi.t(ll, London. 

The Student's Guide t~ Diseases of the Eye. Flecond edition. ""ith a cha._p
ter 00 the Detection of Color-Bhndncss, by WtLLIA:o.r 'l'no:11,.;0~ 1 M. 0.1 Ophthalmologist 
to the Jetler$0n }fe<lical College. In one royal 12mo. volume of 416 pages1 with 138 

~J~~~}gf 1·~JJ~;~\~;~~I~~~~~~11 ~~ff:~g;Jf~l~~~~;:~l~t~:.~r.~!~~ 
BROWNE, EDGAR ~1., 

Surgw" to tM Lit•erp<x1t Eye rrnd Eor 1'1.firmary and to the J>i3pen$ary for Skin D~eri.1u. 

tha1r!1:: ;~11;;::g~~or0t~~~~:~f.~~~J~ri:· I~e~~~ ~~~Ue~;~1 ~2~~.
1~~1~~!0 o~fl16 

pages
1 

witC 3,) illustrations. _Cloth, $1.0_0. ___ _ 

::~~i~~:{~;;~~~~~~~J:~l~~;~ ~ c~:?r1ri~~i:~*i~i~}~~~g~~~tf; 
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BURXE:I.'T, CHARLES rf., A. _lI., .JI. D., 
/'r"fu~arof Otoloyy i11 th•; J'lufodtlphia l'ulyclmic; J>rei.idtul uf 01t Amtrircrn Ofofo!JiC(ll&>e1tfy. 

for tl~~~e~1)1Jf~11~~~~!!1~~di~!c~lS~~~!. ~~~ ,!!~~,~~):ttio~~. P1~~~~~~a111~~~l!~~S: 
octavo v0lume of 580 pages, with lOi illustrations. Cloth1 54.00; lcutlicr, ~5.UO. Just re<1dy. 

~~~~ff~~~~l~~~f1~~~~R~ 
POLI:I.'ZER, AD.-LJI, 

lmpcri<1/-Royol Prof. (Jf Aural Thtrap. in the Univ. of J'ien11a. 

A Text-Book of the Ear and its Diseases. Translated, at the .\uthor's re-

~~~~e!t~N0~,~~~~~t:.;i;J1E~~~~;i~:tfj~~1~~:a~~·n~~· ~i~ii~$o.iO. one l1andsome octa\'0 vol-
'I'he wo.>rk it>1!'l( wodonothe!'litaletopronoui:iC'el seclion,11.nd thiaA.gRin b)".lhe p11.thologirR! physi

thebeo1tupon thesul1Jt'C~of aurRI diseases winch 9logy,nn arr11.ngeml•ntwh1chser.vel'llokeeJlUJ1the 

tH!;[Jfi{,~~t}J1~~~1~~:r~f ti:I~ir~IUJ.~;:i~I~I{~~~tt~l~f Jf.i~~Vii~
1

~~ 
ROBERTS, lVILLIA.M, .1I. D., 

Lteture1· on Me<l1ti11& in th& Jlancht.1ilcr Sdwol of .l!Ctiiri»t, ctr. 

A Practical Treatise on Urinary and Renal Diseases, including Uri
nary Deposits. Fourth .American from the fourth London eilition. In one hand
some octarn \'Olume of about G50 pages, with bl illu!:ttration~. Cloth, $3.50. J11.~l ready. 

~,~~~t1~~iilt~~~~~~r~1~[~~Il~Jh~~t~ i~~~i~;~~~1i~~~~~~:~~~:~:;~J,31f ~1g 
GROSS, S . D., ,lI. D ., LL. D., D . C. L ., etc. 

A Practical Treatise on the Diseases, Injuries and Malform ations 
of the Urinary Bladder, the P rostate Gland and the Urethra. Third 

~~~:~~~~~~~:~r:f iI7~~~~.i~~~;fo!~;~~~~~~~:f :::.~~t\i~~f~fi1i~~:'l:i.?l:.~~fpl:r:~'t~~~! 
MORRIS, HENRY, lJI. B., F . R. C. S., 

Sm·ge"11 to and Ltct«rt:J' 011 Sur9cry at .lliddlucx Hospifol, Lomio11. 

Surgical Diseases of the Kidney. In one l2mo. \'o\ume Preparing. See 
Serita of Clinical JJlanuals

1 
page 3. 

LUCAS, CLElJIENT, lJI. Ji:;B. S., F . R . C. S ., 
Stnwr Au11tant Surgt1.m to Guy's H01pital, Lo11don. 

J?i.seases of the Urethra. In one 12mo. \'Olume. Preparing. See Seriu 
of Cluucrd Jlanuals

1 
}lage 3. 

THOMPSON, SIR HENRY, 
Surgeon and Profesror "f Clinical Surgery to Unfreraify CoUeg' H01pitol, London . 

. Lect~es '?~Diseases of the Urinary Organs. Second American from the 
tlur<l English edmon. In one Svo. volume of 203 pp.

1 
with 25 illustrations. Cloth, $2.25. 

By the Same Author. 

Uri~:z.;hji~~i~~10fferoma~~e 'fi~i~~t~~Ji~h 0~di~i~1::.cty:eon~f o!~~o ~~T;~aofa~5i 
1mges1 with 47 cuts and 3 plates. Clo_th-'-, S_3._50_. __ 

COLE1lIAJ'i', A ., L . R . C. P ., F. R . C. S ., Exam. L . D . S ., 
Semar Dcut. Sury. und Leet. on Dent . .Surg. I'll St. Ba.rtholomtto'1 /lorp. n11d 01' Dtnt. II01p., London. 

adap~d ~oa~~a~1~fof~~1~!~~a~~~~:r~:ris,ab1.vd T~1~;~~l°c~~~Ez~~~~~1~~ :\te;~~e~I. an~ 
~~l~~~1S'Jf2°~);~~:,s~~i\~~~3i ~:J~15I;~~~lt~~~~pl~toS~n~3~2~~1 lege. In one handsome octavo 

B~~~d~Mto ~~e 1 ~1{;{a~~Oll~slsa~~Sf;~~at~;~~~ic1~ I g~~t~~ff.Ocr.ol. or 304 pagea, with 21 illustratlonL 
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H UTCTTn .. 7•;o,Y, JONATIIAh"", F. R. S., F. R. C. S ., 
(.\111.'>Ullrny Sur9w11 tu the Lmulon /lo~pilal. 

Syphilis. Jn one 12mo. volume. Preparing. See &rica of Clinical Jlu11unl.~, 11~ge 3. 

CORSIL, T~ , 
I'r•ift.owr to 01e Pri.etilty of .Medicine of Paris, and Ph.vsidcm to the Lourtine llO!pifril. 

rel"is~f~1~\\!: 1 ,~~1~h~0{n~li~ra~:t~~:ft'h ~~~~n'~'~l~1t~~~o~~;aJ~f1~J~v ~~$~~~~ 
.M. D.1 llemon!<trator of P:1thoh1gical Histology in the Unh·ersity (Jf Pennsyh•:mia, and 
J. \\"1LLIA:'il ""111TE, J\I. D., Lecturer on Venereal Diset1.ses and Dernon,,trat1Jr of f'urgery 
in the Lni,·er8ity of Penn!>ylvania. Jn one handsome octa\'O \'Olurue of 4lH page!', with 
84 very beautiful illustrations. Cloth, $3.15. 
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