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TREATISE

ON

RUPTURES.

CHAPTER 1.

GENERAL DESCRIPTION OF RUPTURES; AND ENUME-
RATION OF THE VARIOUS SPECIES.

IF there be any disorder, which, from the frequen.
cy of its oceurrence, and from the variety of forms, un-
der which it is presented to the care of the surgeon, de-
mands more than others his most minute and attentive
investigation, in every part of'its history and treatment ;
such, assuredly, isthat which forms the subject of the
following pages. Surgeons of great experience in the
treatment of ruptures have estimated, that one eighth,*

* See ArNAuD in his'preface ; his statement is adopted by GimpEe-
NAT, p- 1. Mr. Turnbull, Surgeon to: the London Rupture Society, as-
serts, on the authority of ¢ the most diligent and general enquiries
throughout the kingdom,” that the proportion’ of the ruptured tothe
whole population is one in fitteen, including persons of all ages, and both
sexes. Manual, &c. Introduction, p. 10. JuvILLE, a celebrated truss-
maker in Paris found that the number of subjects with herniz was about
one-thirtieth of the population in Germany, and the North of Europe ;
one-fifteenth in Italy and Spain ; and one-twentieth in France and En-
gland. Traité des'Band. Hern. p. 21, 22.

2



2 GENERAL DESCRIPTION

or one-sixteenth of the human race is afflicted
complaint ; which affeets, indiseriminately, persons of
both sexes, of every age, condition, and mede of life.

with this

1t is true, indeed, that a hernia, if properly managed,
is not immediately dangerous to the patient ; does not
affect his health, nor materially diminish his enjoy-
ments : but it is a source of constant danger, since any
violent exercise or sudden exertion may bring it, from
a perfectly innocent state, into a condition which very
frequently proves fatal. The ordinarily harmless na-
ture of these swellings increases the patient’s risk, by
averting suspicion,and leading him to neglect the means
of security and prevention.

~ The numerous situations in which ruptures may oc-
eur, the disorders with which they may be confounded,
the very different states in which their contents exist,
and the minute anatomical knowledge necessary for ope-
rating on them, bestow a peculiar importance on the
subject, and require to be studied with the most anxi-
ous interest by every man, who wishes to practise his
profession with honor to himself, and advantagé to his

My readers will probably not be ‘disposed to rely very implicitly on
these, or any similar statements. They appear to be manifestly exag.
gerated. Mr. Louis ascertained the number of patients with he;miae in
the different hospitals of Paris. We should expectto find a greater pro-
portion here, than in mankind at large, since these very disorders com-
pel many to seek relief at such institutions yet it will be seen that the
propﬁ)rtion is not so high as the quotations above make it.  Of 7027 per-
sons In the Salpétriere, 220 were ruptured ; at the Bicétre, 212 out of
3800; at the Invalides, 142 out of 2500, or 2600; and of the child
at the Hopital de la Piti¢, 21 in 1037 —~Memoires de ’Acad. de Chi e
Supplement, p. 885. Rrhoredoa



OF RUPTURES. S

patient. The treatment of ruptures demands, from all
these circumstances, as great a combination of anato-
mical skill, with experience and judgment, as that of
any disorders in Surgery.

SEcTioN 1.

General Description of Ruptures..

SureEoNs have established three general divisions
of hernia, according to the three principal circum-
seribed cavities of the body; viz. those of the head,
chest, and abdomen. 'The latter only are the subject
of this work ; and they are by far the most numerous
elass. The mobility and varying bulk of the viscera,
the pressure which they experience in all considerable.
efforts and motions of the body, and the yielding nature
of the containing parietes are circumstances greatly
facili‘tating the origin of these complaints,

The passage of any of the abdominal viscera, from
the eavity in which they are naturally contained, into
a preternatural bag, formed by the protrusion of the
peritoneum, constitutes a hernia,* or rupture, accord-
ing to the most common acceptation of these terms.t

* The origin of this word has been variously explained : some derive
it from epoc, a branch; others from hzrec, or the old adjective, her-
nius, hard or rugged. The Greek xnan, a swelling, from which the
termination, cele, in the nomenclature of ruptures is derived, has been
drawn from xzyxrew, Noceo, Or yaraw, laxo.

1 The term is employed frequently in a more vague sense. Various
affections of the testis, its coverings and vessels, have been denominated
Jfalse, in contra-distinction to those above defined, or true herniz. They



& GENERAL DESCRIPTION

The protruded portion of peritoneum is called the
hernial sac. 'This, with its contents, either passes
through some. natural opening in the abdominal pari-
etes, as at the ring; oris forced through some part,
where there is ordinarily no perforation. The cavity
of the rupture is, therefore, continuous with that of the
abdomen ; and is lined by a prolongation of its serous
membrane. The same causes, which first produced the
complaint, or others of an analogous nature, are con-
stantly tending to promote its increase. Ience the
peritoneum, feebly opposed by the cellular membrane,
and integuments, is extended so as to form a bag of
various size and figure, communicating with the abdo-
men by a comparatively small opening, called the mouth
of the sac. The contracted part between the mouth, and
the point at which the membrane begins to expand, is
the neck ; and the most distant point from the abdo-
men, which is generally at the same time the largest,
has been termed the fundus of the sac.

The peritoneum, which always immediately sur-
rounds the protruded viscera, retains generally the same
thin and delicate structure, which characterises the

do not fall within the scope of the present work. Again, hernia have
been distinguished as internal or external : the latter consisting of obyi-
ous tumours formed in the mode indicated by the definition; while the
former are instances of strangulation caused by certain internal changes
of position, not indicated by external swellings, as when the bowels pass
through an aperture in the diaphragm, or are confined by preternatural
bands of adhesion. A compliance with common usage, which regards
these as species of hernia, leads me to notice them in this work, although
they do not come under the definition. The existence of a peritoneal

covering is not essential to the notion of a hernia; since that of the
bladder wants this character.
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membrane in its natural situation. The peritoneal sac
is covered by another investment of various degrees of
thickness, differing according to the part in which the
swelling is formed, and sometimes even double. Pro-
bably this is formed, in great part, of the surrounding
cellular substance, condensed into a membrane-like ap-
pearance, by the pressure of the hernia, in the same
way as tumours acquire their investing cyst. The thick-
ness of the sac, taken altogether; depends on these ad-
ventitious coverings, the peritoneum changing very lit-
tle. They acquire considerable density and firmness in
old ruptures : thus the sac has been seen of six lines in
thickness.* It may be found in the opposite state, or
remarkably thin.

‘We should hardly have supposed, a priori, that the
peritoneum is susceptible of such considerable exten-
sion as it frequently suffers in eases of hernia. Scro-
tal ruptures often descend to various distances on the
thigh, sometimes indeed even to the knee ; yet the
whole inner surface of the bag, in which all the loose
viscera of the abdomen may be contained, is lined by a
continuation of peritoneum ; indeed, the hernial sac is
generally thicker and stronger in proportion to the size
of the tumour, and to the duration of the complaint.
Yet, occasionally, instead of an increased thickness, we
observe the opposite process of absorption or thinning,
in large ruptures : in some cases the coverings are so
reduced, that the convolutions and vermicular motions
of the intestines may be distinguished through the skin ;

* Arnaup, Mémoires de Chirurgie, t. 1, p. 53. In a femoral hernia
he found the coverings so thin, and the integuments so firmly consoli-
dated to the sac, that the first cut penetrated its cavity.—Ibid.
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hence it may appear, that the sac is entirely wanting ;
but it will be possible to trace it in the neighbour-
hood of the opening. The contents of a rupture may
be found immediately under the skin, when the hernial
sac has been burst by a blow ;t but this is an unfre-

quent occurrence.

The exterior covering is every where closely con-
nected by cellular substance to the proper peritoneal
sac. Hence the latter part is not returned into the ab-
domen, when the contents of the swelling are replaced ;
but remains behind, ready to receive any future pro-
trusion. At the first moment of the occurrence of a
hernia, the protruded peritoneum must of course be un-
connected to the parts among which it lies. But ad-
hesions take place so quickly that we find the sae uni-
versally connected to the contiguous parts, even in a
rupture of a few days standing : and these connections
become afterwards so strong and general, that we might
suppose the hernial sac to have been originally formed
in its unnatural situation. The difficulty, which this
structure would occasion, in separating the hernial sac
from the surrounding parts, and particularly from the
spermatic chord, constitutes an insuperable objection to
any proposal for returning the sac into the ahdomen,
and must have been a source of great danger in some of
the old methods of attempting the radical cure of rup-
tures.

It has been asserted, that hernie, under certain cir-
cumstances of rare occurrence, do mot possess peri-

T Coorkgr, pt. I, p. 3.—Supplément au Traité de I. L. PErrr sur
fes Mal. Chir. p. 113.
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toneal sacs. 'The antients believed such cases to be
very common ; and supposed the protusion to take place
in consequence of an actual laceration of the peritoneum.
The English word, rupture, and the equivalent termsin
some other languages, indicate an opinion of this kind,
which might naturally arise from a superficial obser-
vation of the circumstances frequently attending the
origin of the complaint. The older surgeons, conceiv-
ing the peritoneum to be incapable of sudden extension
to a sufficient degree, distinguished the herniz of sud-
den origin from those of more gradual developement,
in which they admitted the existence of a sac. In re-
ference to the mode of their formation, they called the
former, hernia by rupture ; and the latter, hernia by
dilatation. Experience has shewn this distinction to
be unfounded ; and has proved that ruptures of both
descriptions have saes :—a conelusion, which correct
anatomical views would certainly have suggested.
‘When I consider the texture of the peritoneum, and the
mode of its connexion to the abdominal parietes, I can-
not faney any attitude or motion that could possibly
tear the memhbrane : this opinion is fortified by the im-
punity with which the harlequin and tumbler practise
every motion, and throw their trunks into every contor-
tion, which the bony fabric will admit: and must lead
us to regard with an eye of suspicion, if not to condemn
as fabulous, the case of rupture related by Girex-
GeoT.* The hernia of the bladder, as will be explain-

* A young woman, after throwing her trunk suddenly backwards,
felt immediately a considerable pain in the abdomen. GARENGEoT
discovered a crural hernia, on which he afterwards operated. It contain-
ed ‘omentum not covered by any sac. Operations, t. 1, p. 873.
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ed in the chapter on that subject, differs from other
ruptures with respeet to its sac. I have never seen any
other destitute of a peritoneal covering ; but authors
of reputation state the following as cases in which no
sac exists : viz. Hernia consequent on penetrating
wounds of the abdomen : those which return after an
operation; or, where the sac has been destroyed by
eaustic or other means, with a view to the radical cure.
Some add umbilical hernia : this point will be consi-
dered in the chapter on that subjeet.

The contents of a hernial sac are some part or parts
ordinarily contained in the abdomen ; and commonly
the omentum, or intestines. These are the most move-
able viscera, and occupy the front and lower part of
the belly : their relative position explains, why, in a
mixed case, the latter are covered by the former. The
small intestine, from the greater looseness of its con-
nexion, is more frequently protruded than the large ;
and the ileum more frequently than the jejunum, in
consequence of its greater proximity to the ring and eru-
ral arch. A part enly of the diameter of the tube is
sometimes included in a hernia; any larger quantity
may descend, from a single fold to the whole moveable
portion of the canal. Adipous matter is generally de-
posited in large quantity in the omentum of fat and el-
derly persons ; and in this state it escapes very readily
from the cavity. Protrusions of the large intestine
consist, generally, either of the czecum, or sigmoid flex-
ure of the colon; as these are the least fixed portions
of the canal. - When the former part descends, it is or-
dinarily, as we should expect, on the right side ; when
the latter, on the left. Yet the czecum and vermiform
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appendix have been seen in ruptures of the left side ;*
and when we consider that the intestines may descend
to the knees, dragging even the stomach to the pubes,
we shall be convinced that the natural position of an or-
gan cannot, of itself, enable us to determine at which
opening it may be protruded.

Other abdominal viscera, besides the intestines and
omentum, may be protruded in hernia. The urinary
bladder sometimes passes through the abdominal ring.
The ovaries { and uterus, the spleen|| and stomach
have been very rarely seen in ruptures.

Sectron Il
Enumeration of the wvarious species of Ruptures.

A HERNIA generally causes an external tumour,
which is named, either according to its situation in the
body, or from the parts which it contains. The groin,
serotum, labia pudendi, bend of the thigh, and navel,

* SANDIFORT, tabulz anatomicz situm viscerum, &c. depingentes.
Expl. of tab. 5 and 6. Cameer found the czcum in an inguinal hernia
of the left side, where there was also a hernia on the right side.—
Demonstr. Anat. Pathol. pt. 2, p. 17.

1 Each ovary is.an inguinal hernia; Porr’s Works, v. 3, p. 329. See
also CAnPER, Rem. Sur le Cancer; quoted in the French translation of
RicHTER, p. 109, note b. The ovary in an ischiatic hernia; CampER
Demonst. Anat. Pathol. lib. 2, p. 17.

+ Uterus and left ovary in a large inguinal hernia—~CHorarT and
DessavrT, Tr. des Mal. Chir. t. 2, p. 3.

I| Ruyscu Advers. Dec. 2.
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are the most frequent seats of these swellings ; the
- omentum and intestines, their most common contents.

- When the protruded viseera have entered the superior
opening of the abdominal ring, and are contained in the
canal ; or when they have emerged from the canal,
through the inferior aperture, in either sex, without
passing further than the groin, the case is called a
bubonocele, or inguinal hernia. ~As this increases in
volume in the female, it descends into the labium
pudendi, still retaining the same name. In the male
the inereasing tumour extends into the scrotum, and
forms an oscheocele, or scrotal rupture. ¥  If itis formed
in the latter sex, before the communication between
the peritoneum and the tunica vaginalis testis has been
closed, the case is named a hernia congenita ; because
the disposition of parts, from which this peculiarity
arises, exists at the time of birth.

The ruptures, which take place at the inferior aper-
ture of the ring, without passing through its canal,
and which appeaving first in the groin, and then de-
scending into the serotum, do not differ in their situation
from the abovementioned inguinal and scrotal herniz,
have not been generally distinguished by any peculiar
name. It has been lately proposed to designate these
by the appropriate epithet of ventro-inguinal.

* While the parts are still in the groin, the hernia has been called
incomplete ; the epithet, complete, has been given when they have de-
scended into the scrotum, or labia, The distinction is a bad one, since
the rupture, in all its essential characters, is as complete in the former
case, as in the latter.
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The rupture, which occurs through the small open-
ing under the pubic extremity of the crural areh, and
manifests itself at the bend of the thigh, is called fe-
moral or crural hernia, or merocele. * :

The exomphalos, omphalocele, or umbilical hernia
takes place through the round opening of the linea alba,
which transmits the umbilical blood vessels of the
fetus.

In the cases now enumerated, the viscera pass through
natural openings of the parietes ; but protrusions may
oceur at any other part of the abdominal regien, and
they are then called wentral hernie. 'They are most
frequent in the linea alba; and, when taking place
above the navel, have been called hernie of the stomach.

These are by far the most common species ; but there
are some more rare kinds.

In the hernia of the perineum, in either sex, the parts
are protruded by the side of the bladder, or vagina. A
tumour may be formed in any part of the female vagina,
constituting vaginal hernia. 'The ischiatic rupture,
and that of the foramenovale, take place through the
respective openings of the pelvis.

The names enterocele and epiplocele, which are equi-
valent to inlestinal and omental rupture, are employed
according as the swelling contains intestine or omentum
alone : where both these parts are found in the same
tumour, it forms an entero-epiplocele.

* From ungos the inside of the thigh, and xms.
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A protrusion of the urinary bladder constitutes the
cystocele, or hernia vesice; that of the stomach, gas-
trocele ; of the spleen, splenocele, &c. A compound word
is sometimes employed, expressing both the situation
and contents of the rupture ; as enlero-bubonocele, epi-
plom phalocele, &e.

So long as the viscera descend and return freely, the
complaint is said to be in a reducible state. When, af-
ther long iresidence in the tumour, they have either
increased so much in bulk, or have contracted such ad-
hesions to each other, or to the hernial sac, as to be-
come incapable of being returned, although they ex-
perience no pressure from the ring, it is termed ir-
reducible. . An incapacity of reduction, arising from
pressure exerted by the opening through which the vis-
cera have descended, brings the disease into the strangu-
lated or incarcerated state : and the part, by which that
pressure is caused, is usually called the stricture.
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CHAPTER 11

Causes of Ruptures.

THE ecauses of these complaints may be referred in
general to two divisions, according as they appear to
operate by inereasing the pressure of the viscera, or by
diminishing the resistance of the abdominal parietes.
The former may be ranked, in a systematic arrange-
ment of the subject, as occasional or exciting ; the lat-
ter as predisposing causes of the complaint.

Alternate contractions of the diaphragm and ab-
dominal muscles are among the chief agentsin the im-
portant function of respiration. The containing and
contained parts are in a constant state of action and
reaction : the latter, particularly the intestines, tending
constantly to oceupy a larger space, and thereby dis-
tending the parietes : while the former, consisting
chiefly of muscles, exert a compressive force on the vis-
cera. 'These powers are ordinarily in equilibrio ; and
the constant pressure arising from this source main-
tains the viscera in their relative position; but their
balance is destroyed under various circumstances. A
general increase in the contents produces a general
yielding of the containing parts, as in ascites, tym-
Ppanites, or pregnaney: and a similar yielding of all
the parietes may occur in a more limited space of the
abdomen, constituting a species of ventral rupture. But
neither of these cases comes properly under the des-
cription of a hernia.
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The pressure which the viscera constantly receive
from the respiratory muscles becomes greatly augment-
ed by any unusual exertion, which is always attended
with a forcible action of the expiratory and inspiratory
powers at the same time. When such efforts-are car-
ried beyond a certain point, the parietes of the cavity
give way to the impelling force at those parts, where
they are weakened by the holes for the transmission of
blood-vessels ; and the viscera are thrust forth from
their situation, carrying before them a portion of the
peritoneum, which forms the hernial sac. Thus it is
that ruptures are frequently produced by the act of lift-
ing or earrying a heavy weight, in running or jumping ;
in short, under any circumstances where considerable ef-
fortsare used. Onsuch occasions the abdominal muscles
and diaphragm are called into forcible exertion, for the
purpose of fixing the trunk, and affording a steady
point of support to the limbs. = In the ease of straining,
a person is said, in common language, to hold his
breath ; i. e. he first puts the diaphragm in action by a
deep inspiration, and' then contracts his abdominal
muscles. The viscera, compressed by these two forces,
escape, wherever an opportunity is allowed, provided
their pressure exceeds the resistance offered by the
ring, or crural arch. On these principles we can ac-
count for the observation concerning the gréater fre-
quency of ruptures among the inhabitants of mountain-
ous countries,* with whom opportunities must frequen-
ly occur of exerting their strength and activity : as

® BrumensacH has observed this with respect to the Swiss, and to
the inhabitants of the Alps in general—Ricu TER, Chirurgische Biblio-
thek, b. 8.
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well as for their being more common in the labourmg
classes of the community.

Other causes, referrible to the same head, arise from
the forcible action of the respiratory muscles in the ex-
pulsion of the contents of the viscera. Vomiting,
straining at stool, and the act of parturition, often pro-
duce ruptures. In strictured patients I have seen her-
niee formed gradually, in consequence of the habitual
efforts required for the evacuation of the bladder. Cry-
ing, and the hooping-cough, are frequent sources of the
complaint in children.

The protrusion of the bowels, at the ring and erural
arch, is fayoured by the pesition of these points, as well
as by the comparative weakness of the parietes. 'The
diaphragm and abdominal muscles exert a firm com-
pression above, at the sides, and in front, and thus impel
the parts downwards and forwards, against the above
mentioned opening. When the upper part of the cavi-
ty is subjected to forcible external pressure, as by the
application of tight-laced stays, the viscera are driven
downwards, and the formation of an inguinal or crural
rupture much facilitated. That the consequences of
this practice are not imaginary, may be proved by dis-
section, whiech shews us an actual change of figure in
the lower ribs, and sometimes the obvious marks of ex-
ternal pressure on the surface of the liver.

An observation of the wide space in the skeleton,
constituting the inferior aperture of the pelvis, which
forms also the lower boundary of the abdominal eavity,
would lead us to expect in this situation a frequent seat
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of herniz. Position is here particularly favourable to
its occurrence ; and a forcible impulse is communieated
to the hand at this part, whenever a general pressure is
exerted on the abdominal viscera. 'This opening is fill-
ed, in the recent subject, by the sacro-sciatic liga-
ments, and the levatores ani : the latter muscles form-
ing a broad concave surface, which shuts up the front
and sides of the pelvis at this part, and which, by re-
placing the viscera when protruded by the pressure of
straining, constitutes an antagonist power to the respi-
ratorymuseles. A strong fascia, continued from the arch
of the pubes to the prostate and neck of the bladder,
prevents protrusions in that situation ; and the bladder
and rectum afford a considerable obstacle to the for-
mation of ruptures in this neighbourhood. A descent
of the viseera through the great sciatic notch, is almost
entirely precluded by the space being so occupied by
the pyriformis muscle, and the vessels and nerve which
go through the opening.

The predisposing cause of ruptures has been referred
to a naturally greater size of the openings at which
they protrude; to a weakness and relaxation of the
margins of these apertures; and to a preternatural
laxity of the peritoneum.* The former circumstance
has probably a chief operation ; since in males, where
the abdominal ring is naturally capacious, inguinal her-

* «(Cette foiblesse, cause prédisposante des hernies, consiste, ou en
une laxité contre nature du Péritoine, qui, dansles endroits, ou il nest
pas soutenue par les muscles du bas-ventre, comme i Panneau, céde a
la distension : ou en un relichement et une extensibilité contre nature
du mésentere, et de toutes les parties, qui maintiennent les visceres du
bas-ventre dans leur situation”~RicuTEer Tr. des Hern. p.10.
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niz oceurin a very large proportion, while the femoral
species is very rare ; females, on the contrary, having
the capacities of these apertures reversed, are seldom
affected with inguinal ruptures. Without, however, at-
tempting to decide what is the true reason, it may be
safely asserted, that particular subjects manifest an un-
questionable disposition to the complaint. In such
persons a very slight oceasional cause, such as the act
of coughing or sneezing, will bring on a rupture ; the
complaint, indeed, appears sometimes spontaneously.
“I know,” says RICHTER,* “a savant, who leads a
sedentary life, and in whom an inguinal hernia appear-
ed suddenly some time ago. I applied a bandage, and
in a few weeks a similar hernia came on the opposite
side ; a bandage was applied to this also ; and in a very
short time a crural hernia made its appearance. I
have seen several similar cases ; and have known four
or even five hernia come in the same subject, without
the least occasional cause.” The necessity of admit-
ting some original difference of structure favourable to
the occurrence of ruptures is apparent from this con-
sideration, viz. that the openings exist in all subjects,
and the occasional causes are applied in all individuals :
but the effect is only partial.

‘Whenit is stated that hernia has sometimes appeared
to be hereditary, the meaning of the observation must
be, that there is a certain weakness in the original for-
mation of the parts, predisposing to the complaint, and
that this defect may descend to the offspring ; and in

* Traité des Hernies, p. 9.
4
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{his sense its truth cannot be disputed.* IDelieve that
the word hereditary, in its application to disease, has
been always used aceording to this interpretation ; and
that the employment of it in its strict sense has only
been suggested by those, who wished to show their in-
genuity in refuting an absurdity of their own creation.

The dilatation of the openings, through which her-
nia take place, in consequence of the distension of the
abdominal parietes during pregnarcy, accounts for the
greater frequency of ruptures in general, and of the ex-
omphalos in particular, in women who have borne chil-
dren. The occurrence of umbilical hernia, after drop-
sy, may be explained on the same ground.

The ruptures which appear after debilitating diseases,
and those which oeeur in persons, who, from a state of
corpulency, become suddenly emaciated, must be refer-
red to weakness.

Penetrating wounds of the abdominal parietes have
been considered as strongly predisposing to hernia.
Such cases are not sufficiently common in general prac-
tice, to enable me to decide. I do not remember to
have seen this effect produced in any instance. Ricn-

* «QOn ne peut point nier, que cette cause prédisposante des hernies
ne soit héréditaire: je ne prétends pas plus que des péres attaqués des
hernies engendrent toujours des enfans, qui seront affectés de cette
maladie, que je ne pretends, qu’ils engendrent toujours des enfans, qui
leur ressemblent : mais on observe quelquefois 'un et Pautre. Jai vt
des hernies souvenues spontanément et sans aucune cause extérieure i

des enfans, dont les péres avoient des hernies”—RicHTER, lib. cit
p- 10.
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ERAND observes on this subject, that herniz seldom fail
to occur, however firm the cicatrix may be, unless a
bandage be employed as a means of prevention : and
that they may be expected with certainty after any con-
siderable bruise, which destroys the powers of resist-
ance (vessort) of the parietes.* He mentions a case in
which there was a sabre wound, about an inch in
length, in the right hypochondrium, which healed regu-
larly. The patient wore no bandage after his recovery,
and at the end of eighteen months there was a hernial
swelling, equal in size to two fists. This could be
easily replaced and retained.t

CASE.

A FRIEND of mine met with a remarkable instance
of the latter kind in a French emigrant. The danger,
anxiety, and fatigue, which this unfortunate gentleman
experienced in escaping from his native country, and
the extreme indigence, to which he found himself re-
duced on his arrival in England, reduced him from the
embonpoint, which the luxurious table of affluence had
produced, to a state of considerable emaciation ; and a
hernia took place at each groin.

We are sometimes unable to determine what is the
direct cause of the rupture; as where it happens in
eonsequence of a blow, from the agitation of a rough

¥ Nosographie Chirurg. t. 3, p. 317.

+ Thid. p. 319. A case of ventral hernia following the wound made
for evacuating an abscess in the abdomen, is mentioned in the first vol.
of ScuMucker’s Miscellaneous Writings, p. 197
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cart, or violent horse exercise. The latter eircum-
stance has certainly a decided influence in producing
the complaint ; for cavalry are found to be ruptured in
a much greater proportion than foot soldiers.

It would be useless to make a point of enumera-
ting every trivial circumstance, which may oceasion-
ally contribute to the formation of a rupture. The
general view, which I have already given, will enable
the reader to understand the subject sufficiently. I
shall just observe, that some of the causes assigned by
systematic writers are totally inadequate, and even
ridiculous. In the respectable work of RicHTER, which
deserves on the whole much commendation, the origin
of hernia is attributed to the use of relaxing and aque-
ous liquors, of fat and oily kinds of food ; to moisture
of the climate, &e. Fish, and even milk, have not
escaped the imputation of favouring the formation of
these complaints.

Herniz, which originate in predisposition, generally
come on gradually, and almost imperceptibly ; while
those, which are produced by bodily exertion, are form-
ed suddenly, and by the immediate action of the exei-
ting cause. The oceurrence of the complaint is often
indicated in the first instance by a fulness, combined
with a sense of weakness and uneasiness about the ab-
dominal ring. The swelling is increased by any action
of the respiratory muscles, and is therefore rendered
more sensible by coughing or holding the breath, and
disappears on pressure, and in the recumbent position
of the body. It gradually finds its way through the
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tendon of the external oblique muscle into the groin,
and afterwards into the serotum. When a hernia takes
place suddenly, it is generally attended with a sensation
of something giving way at the part, and with pain.

CHAPTER III.

SYMPTOMS OF RUPTURES IN THEIR VARIOUS
STATES.

SEcTION L.
Symptoms of a reducible Rupture.

WHEN the contents of a rupture experience no
pressure from the margins of the opening, through
which they have descended, their functions are little, if
at all, impeded ; the description of the disease consists
therefore chiefly in an enumeration of the sensible cha-
racters of the tumour. When, on the contrary, the
hernia is strangulated, the natural offices of the pro-
truded parts are entirely obstructed; hence various
dangers and alarming symptoms ensue, by which the
character of the complaint is completely changed.

If we meet in any of the usual seats of hernia, as the
groin, serotum, labia pudendi, or navel, with an indolent
tumour, either soft, or more tense and elastic, with the
colour of the skin not affected, which has arisen under
the circumstances generally attending the formation of
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this complaint, we naturally aseribe its origin to a
protrusion of the abdominal viscera. Our suspicion is
converted into certainty, if we find that the swelling
varies in size ; being smaller in the recumbent position,
larger in the erect posture, or when the patient holds
his breath ; diminishing, or entirely disappearing, by
means of pressure, and enlarging again when this pres-
sure has ceased ; if it be large and tense after a meal, or
when the patient is troubled with wind, soft and small
in the morning, before he has taken any food ; if, since
the eommencement of the complaint, he have been
troubled with any affections, arising from the unnatural
situation of the viscera, as colic, constipation or vomit-
ing; if he perceive occasionally a rumbling sensation
in the tumour, particularly on its return; and lastly, if
it become tense when he coughs, so that an impulse is
communicated to the hand of the examiner.

These, which may be called the general symptoms of
hernia, are not all observable in every species and state
of the complaint : each kind has its particular signs, as
I shall explain hereafter. But, in most instances, the
circumstances which have preceded or accompanied its
origin, and the affections, which have followed its ap-
pearance, will enable the surgeon to determine the na-
ture of the tumour.

The symptoms of the case will sometimes inform us
what are the contained parts. This diserimination, in-
deed, is often difficult, and even impossible, when the
hernia is old, large, and very tense. For the viseera in
such ruptures experience considerable changes in their
figure and state, while the thickened hernial sae pre-
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vents an accurate examination by the hand. Again, it
is frequently hard to determine the contents of a very
small hernia.

If the surface of the tumour be uniform; if it be
elastic to the touch ; if it become tense and enlarged
when the patient is troubled with wind, holds his breath,
or coughs : if, in the latter case, the tumour feel as if
it were inflated ; if the part return with a peculiar noise,
and pass through the opening at once, the contents of
the swelling are intestine. If the tumour be compres-
sible ; if it feel flabby, and uneven on the surface ; if it
be free from tension, under the circumstances just enu-
wmerated ; if it return without any noise, and pass up
very gradually, the case may be considered an epiplo-
cele.

The smooth and slippery surface of the intestine
makes its reduction easier ; and the mixture of air with
the intestinal contents causes, when they are pressed
up, a peculiar guggling noise, (Gargouillement of the
French). The reduction of the omentum is more dif-
ficult, since it is soft and uneven, and its surface be-
comes moulded by the surrounding parts. Ifa portion
of the contents slip up quickly, and with noise, leaving
behind something which is less easily reduced, the case
is probably an entero-epiplocele.

The circumstances above enumerated do not enable
us to determine, in all eases, what are the contents of
a rupture. PgriT, after stating, with the candour
characteristic of true science, that he has been frequent-
ly mistaken in' his opinion, delivers the following very
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sensible observations, which it will be well for the youhg
practitioner to bear in mind on other occasions, as well

as the present :

« Let young surgeons acquire a habit of caution from
what I now say; let them reflect before they speak
or act, and remember that there is often a great differ-
ence between what a person really sees, and what he
fancies that he sees. Speaking too hastily may be fol-
lowed by bitter regret ; but we very seldom repent of
having been silent. Those who run after reputation do
not always overtake it ; the merit on which it is found-
ed is like fruit, which ought not to be gathered until it
has attained maturity.”’*

«T have experienced what I say more than once, and
doubt not that others have met with similar oceurren-
ces. From having been deceived in my judgment, I am
no longer so ready to offer a prognosis ; for by the con-
fession of the greatest practitioners, few hernia resem-
ble each other exactly. Those who have not seen much,
will not be disposed to believe what I say; they will
imagine that nothing more is required, in order to de-
termine the nature of a rupture, than to know what
authors state concerning the signs which indicate the

presence of intestine or omentum ; but they deceive
themselves.”’t

The circumstances which have been just enumerated
charaeterize the eomplaint so perfectly, that no doubt

* 'Tr. Des Malad. Chirurg. t. 2, p. 311
1 Tr. des Malad. Chirurg. p. 308

e T
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can exist as to its nature ; there can be no fear of con-
founding it with other disorders, if we advert to their
origin, progress, and sympioms. The nature of the
case is more doubtful,if the swelling be small and deep-
ly seated ; if it has arisen gradually ; if it be connected
with other tumours; if it contain much fluid, and the
patient be fat. Here the greatest attention and dis-
cernment are required on the part of the surgeon ; his
opinion must be guided rather by the symptoms, than
by the characters of the tumour.

A reducible hernia, though attended with no imme-
diate danger, occasions much trouble to the patient, par-
ticularly if it be allowed to proceed unrestrained by
surgical treatment: and the inconvenience increases
constantly with the size of the tumour. The portion
of intestine or omentum, 'which has left the abdomen,
produces various complaints, from its connexion with
the parts within. From this source of irritation
proceed nausea and vomiting, indigestion, and colic.
As the viscera become accustomed to their unnatural
situation, these symptoms gradually wear away. Still,
as the tumour constantly increases in size, a large part
of the viscera is deprived of that pressure and support,
which it naturally derives from the respiratory mus-
cles; the passage of the food through the alimentary
canal becomes diflicult and protracted ; and hence large
ruptures are almost invariably attended with flatulence
and constipation.  The patient is precluded from all
active and laborious employments, and from all con-
siderable exertions, which necessarily augment the tu-
mour, and are attended with great risk of more imme-
diate danger, by forcing down fresh parts, so as to cause

5



26 SYMPTOMS OF

strangulation. The opening, through which the vis-
cera pass out, must subjeet them to more or less pres-
sure; which will enable us to account for that effusion
of fluid into the cavity of the sae, which is generally
observed in old ruptures ; and for the formation of those
adhesions of the parts to each other, and to the her-
nial sac, which change the case from a reducible swell-
ing, to one which will no longer admit of reduction.
Since the opening becomes enlarged by the protruded
parts, and the pressure on the viscera, which causes the
descent, is frequently renewed, additions to the tumour
take place very readily. In situations, where position
is favourable, and the surrounding parts offer no ob-
stacle, as in the scrotum, the only limit to the possible
bulk of a rupture arises from the connexions of the
parts within. Instances are not uncommon, where all
the moveable viscera have been contained in such a
swelling ; and even those which are more fixed may
be gradually displaced, by the constant dragging of or-
gans connected with them.

SectioN IL
Symptoms of a strangulated Ruplure.

THE first and most immediate effects of such a de.
gree of pressure, as prevents the return of the protru-
ded parts, are an ohstruction to the passage of the in-
t?stinal contents, and consequent want of fecal evacua-
tions ; and a more or less violent inflammation in the
strangulated part. The former symptom may not he
so clearly marked, where a part only of the diameter of
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the gut is strangulated, but it will often oceur to as
great a degree in that case, and will be equally insu-
perable by purgative medicines, * as where a complete
fold of intestine is included : it even happens occasion-
ally in a mere epiplocele, where no intestine at all is
protruded. Hence it must be referred rather to that
inflammatory affection of the intestines, which subsists
in this complaint, than to the mechanical obstruction
of the canal : and must be considered as analogous to
the constipation which prevails in ileus, when produced
by other causes. 'The action of a clyster on the bowels
below the stricture often produces a stool after the stran-
gulation has taken place. But when these have been
once emptied, the most irritating clysters produce no
effect. The inflammation of the protruded viscera
causes a thickening ofjtheir coats,an effusion of fluid intoe
the hernial sac,and adhesions of the parts to each other,
and to the containing bag. 'When it is particularly vio-
lent, a layer of coagulating lymph is sometimes thrown
out on the surface of the intestine. A manifest impres-
sion is often made on the intestine by the stricture, and

* MoRrGAGNI mentions a case, in which a part only of the diameter
was included, where the stools were not suppressed ; yet it ended fatall};;
De Causis et sed. Ep. 34, Art. 15. Many instances are recorded in which
the constipation has been complete. Memoires de ’Academie de Chi-
rurgie, tom. ITL. p. 151. London Med. Obs. and Enquiries, vol. IV. p. 178
and 355. Philosophical Magazine, vol. 31. p. 214, et seq. De Hakx
Ratio Medendi, p. 2. c. 4.

A patient of MorcAacNT’s died on the sixth day, after constipation
continuing for the whole time: the entire diameter of the intestine here
was unobstructed, the protruded part being merely a diverticulum.—
Ep. 34. Art. 18. * He quotes a similar case from BExEvorr Due Relaxi-
oni Chirurg. Art. 19.
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this may proceed so far as to cause 2 considerable
constriction of the canal.* It terminates at last,
unless the stricture be previously removed, in gan-
grene. These, which we may call the primary effects
of the incarceration, are accompanied by other symp-
toms, arising from disorder of the parts which sympa-
thise with the hernia.

In an incarcerated intestinal ruptare, the tumour,
which was before indolent, becomes painful ; the pain
is most acute at the strictured portion, and extends
from that situation over the rest of the swelling and
abdomen ; these parts becoming at the same time swoln
and tense. A feeling of tightness, as if from a cord
drawn across the upper part of the belly, is often one of
the earliest symptoms of strangulation. The pain,
which at first is not constant, becomes in the sequel
fixed ; and is augmented by external pressure, cough-
ing, sneezing, or other agitations of the body. The
evacuations per anumare entirely suppressed, and nau-
sea and vomiting ensue : all the contents of the stomachs
and afterwards those of the intestine, down to the strie-.
ture, being rejected.t These symptoms, which often

* In a patient, who died with insuperable constipation, and all the
symptoms of ileus, I found the small intestine surrounded at one point
by a preternatural adhesion, consisting of a firm and roundish cord.
The canal was here permanently contracted, so as not to exceed a large
quill in diameter. Mr. R1tsca found it completely closed, in a case of
hernia. Mem. de ’Acad. de Chirurg. t. 4. Sur un Effet peu connu de
Petranglement dans la hernie intestinale. See also Moxro on Crural
Hernia, 'p. 17, and pl. 5, fig. 2.

t This constitutes what is termed stercoraceous vomiting ; it consists,
probably, in general, of the contents of the small intestine. A consi»
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remit for a considerable period, are accompanied by a
proportionate derangement of the whole system. There
is great anxiety and restlessness, with a small, quick
and hard pulse, and coldness of the extremities. The
pulse eannot be at all depended on, as indicating the
degree of general fever. It may be even slower than in
health, when the patient is in the greatest danger.
Neither does the degree of heat, as ascertained by our
examination, or indicated by the patient’s sensations,
correspond to that of fevers in general : on the contrary,
there is a disposition to cold sweats, and cold state of
the extremities. After a time hiccough supervenes,
the pulse becomes so small as tobe hardly sensible, the
respiration is weak, and the whole body is covered by a
cold and clammy sweat. Mortification now takes place;
it begins in the contents of the rupture, and extends to
the containing and neighbouring parts. The degree
and intensity of the symptoms are modified by various
circumstanees, as the age and strength of the patient,
the nature of the strangulation, &c. The duration of
the complaint, from its first commencement to the ter-
mination in mortification or death,is also extremely va-
rious.

deration of the valvula coh would induce us to suppose that the contents
of the large intestine could not pass into the small : but repeated obser-
vation has shewn, that this valve does not offer an insuperable obsta_
cle. * Probatissimi auctores hoc observarunt, et ipse manifesté vidi;”»
says HALLER.

HeserpEN has seen clysters vomited up in a case of hernia; and
adds, that he has frequently witnessed it in ileus. Medical Transactions,
v. IL. p. 514." The testimony of Ds HAEx may also be quoted. ' Rat,
Med. pt. 2. c. 5.
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An epiploeele is much less liable to strangulation
than an intestinal rupture, and its symptoms are milder
and slower in their progress. In this variety of the
complaint, stools may generally be procured by pur-
gative medicines or clysters. The connexion of the
omentum with the stomach induces hiccough and sick-
ness, and although the latter symptom seldom proceeds
{o stercoraceous vomiting, it exists to a most distress-
ing degree, and particularly characterizes the com-
plaint. The symptoms are often influenced by the
position of the body, being mitigated by bending, and
aggravated by straightening the trunk. An epiplocele
is occasionally accompanied with all the dangerous and
alarming symptoms of an intestinal rupture, as insu-
perable constipation, feeal vomiting, &e.

The examination of a patient, who dies while labour-
ing under a strangulated hernia, discloses such a state
of parts as the symptoms just enumerated would natu-
rally lead us to expect. The whele surface of the peri-
toneum is inflamed, and the intestines participate in this
disorder, particularly that portion of the canal which
is above the stricture, which is distended considerably
beyond its natural diameter. From the constricted
part downwards, the intestine is generally smaller than
usual, and not inflamed. 'The convolutions of the intes-
tinal canal are agglutinated by a recent deposition of
coagulating lymph ; and a turhid puriform fluid, with
coagulated flakes, is effused into the abdomen ; streaks
of.a bright red colour, consisting of an aggregation of
n.unute vessels, cross the intestines in different direc-
tons ; and spots of gangrenc are not unfrequentily ob-
served. All these circumstances show us most deeid-
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edly that the effects caused by strangulation are of the
most active inflammatory kind. 'We must regard the
stricture, which the protruded parts experience, as the
immediate cause of this disorder.

The distinetion of strangulation, from affections
which may resemble it more or less nearly, requires
considerable attention' and judgment. The intestine
included in a large hernia may be affected with colic,
and thus give rise to constipation and vomiting.
This may be the more easily mistaken for strangulation,
if the parts are adherent, and incapable of reduction.
Such an attack may render a reducible hernia incapa-
ble of being replaced; particularly if the bowels are
much inflated. Clysters and oily purgatives will pro-
duce stools under these circumstances, and thereby
throw light on the real nature of the case.

The first appearance of a rupture may occasion hie-
cbugh, vomiting, and pain; and the same symptoms
may be exhibited in an old case, after the patient has
taken much exercise, or remained long in the erect pos-
ture, in consequence of irritation, excited by the pro-
truded viscera in the contents of the abdomen. Here
too stools may be easily procured by purgatives.

The most important case, however, is, where a pati-
ent with a rupture has an attack of ileus from some
other cause, in which the original complaint is not at
all eoncerned. The operation, performed on the sup-
position that the symptoms arise from the hernia, would
here be not only useless, but even injurious ; and the
surgeon would neglect those means, which the inflam-
mation of the bowels so urgently demands.
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Whenever we see a patient labouring under the
symptoms of ileus, we should suspect the existence-of a
rupture, and make those inquiries and examinations,
which such a suspicion would naturally suggest, par-
ticularly in females, who are often led to concealment
by motives of false delicacy. A superficial examina-
tion is not sufficient on these occasions ; as a very small
portion of intestine, not forming any external tumour,
may, by its incarceration, cause the symptoms. If the
latter have appeared suddenly, and under circumstances
which might cause a rupture ; if the pain have been first
felt about the ring or erural arch, and if pressure in
these situations increase it : and,lastly, if the patient,
shortly before, had been in perfect health, there is
strong reason to suspect the existence of a hernia.

‘When a person labouring under ileus has a hernia,
which can be reduced easily, there is no ground for
doubt ; if, on the contrary, the parts cannot be replaced,
strangulation may be reasonably suspected, although we
cannot immediately conclude, with certainty, that the
swelling is the cause of the inflammation. We should
first asecertain whether the parts could be replaced
previously to the attack; if they could not, and the
swelling be large and old, they are probably adherent ;
and the impossibility of reduction proves nothing. If
they could be returned, and particularly a short time
only before the access of the symptoms, strangulation
may be suspected with justice; but it is still not quite
certain. The two following cases, related by Mr.
PorT,* shew the possibility of mistake, and will for-

* Works, vol. 3. p. 304 and 307 ; edition of 1783.
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cibly inculeate the necessity of a minute attention to
the ecircumstances.

CASE 1.

¢ An old gentleman, who had for many years had
an irreturnable rupture of the mixed kind, and which T
had often seen, was seized with the symptoms of an ob-
struction in the intestinal canal.

He complained of great pain in his whole belly,
but particularly about his navel ; he was hot and rest-
less, and had a frequent inclination to vomit; his pulse
was full, hard, and frequent ; and he had gone, contrary
to his usual custom, three days without a stool.

T examined his rupture very carefully ; the process
was large and full, as usual, but not at all tense or pain-
ful upon being handled ; his belly was much swollen and
hard, and he could hardly bear the light pressure of a
hand about his navel. Upon mature consideration of
the whole, I was of opinion, that his rupture had ne
share in his present complaints. But as some of his
symptoms resembled those of a stricture, I desired that
more advice might be had. A physician and surgeon
were called : T gave them an account of what I had seen
of the case, of my opinion concerning the irreducibility
of the rupture, and that it had no share in the present
complaint ; at the same time desiring my colleague to
examine for himself. We tried at reduction without
success ; but he thought that there was still a stricture.

The Doctor ordered bleeding, elysters, and catharties :
6
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the last were immediately rejected by vomit, and the
clyster came away without any mixture of fmces.
Bleeding was repeated ad deliquium, the tobacco
smoke was injected, but all to no purpose. The ope-
ration was proposed, but as the case did not appear to
me to require it, I could not second the motion ; it was,
however, mentioned to the patient, who would not con-
sent, unless I would say that I thought it necessary, and
believed it would be successful : I could not say either,
because I believed neither. IEvery thing else that art
could suggest, or practise, was tried; but on the sixth
day he died.

As it had been supposed that I was wrong and posi-
tive, I was very glad that his friends chose to have him
opened,

The hernial sae was thick and hard, and contained
a large portion of omentum, a piece of the ileum, and a
portion of the colon, all perfectly sound, free from in-
flammation or stricture, and irreturnable only from
quantity. But the intestine jejunum was greatly dis-
tended, highly inflamed, and, in some parts, sphacela-
ted.”

CASE II.

“ JonN DEWELL, a man about thirty, was brought
into St. Bartholomew’s, labouring, as was supposed,
under an incarcerated hernia. He had not had a stool
for three days, although he had taken hoth purges and
elysters ; he vomited almost incessantly, his pulse was
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bard and frequent, but not full, and his ecountenance
bespoke death.

He had a rupture; it was on the right side, was
clearly intestinal, was soft, easy, occasioned no pain
upon being handled, and seemed to be capable of reduc-
tion ; but, after many trials, I found that I could not
accomplish that end, notwithstanding I used my utmost
endeavours ; all which gave the man no uneasiness,
and therefore satisfied me that his symptoms did not
arise from his hernia, which was also the patient’s own
opinion.

Mr. NouRrsE coming into the ward, I desired him to
look at the man : he thought that, notwithstanding the
seemingly quiet state of the rupture, a small portion of
gut might be so engaged, as to cause his present mis-
chief, and therefore that the operation was warrantable
and proper.

Suppesing it to be right at all, it could not be done
too soon, and therefore we set about it immediately.

The hernial sac was formed by the tunica vaginalis ;
it contained a portion of intestine ileum, which had con-
tracted a slight cohesion with the testicle, but was so
perfeetly free from stricture, that, when we had loosen-
ed it from its connexion, we returned it into the belly
without dividing the tendon.

I was indeed afraid that the man would have died
before we could have got him to bed, but he lived till
the next day.
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A portion of the colon within the belly had been in a
state of inflammation, was now plainly mortified, and
quite black.”

The following circumstances will enable the practi-
tioner to decide, in similar cases, that the symptoms
are not produced by the hernia ; that it is not strangu-
lated ; and that the ileus arises from an internal cause.
The pain is felt in the abdomen, and not in the swelling,
which continues soft, while the belly is inflated, hard,
and tense. The attack is sudden, and not preceded by
any of the occasional causes, which could affect the rup-
ture ; and the ring is free. The affection extends in
the sequel to the swelling, which then beecomes painful
and tense : but it appears later here than in the belly,
and does not proceed to so great a degree.

The most cmbarritssing case of all is, where inflam-
mation attacks the protruded parts, but is entirely in-
dependent of the rupture. The occurrence is rare, but
very possible ; since the intestines included in a hernia
are exposed to the same causes of disease as in their
natural situation. It may be expected to happen prin-
c¢ipally in large hernia: the swelling is the seat, and
not the cause of the disease. The distinetion must be
very difficult. 'The want of tension, and of pain at the
ring, while the swelling itself was painful, and the pre-
vious attack of feverish rigour, might lead us to suspect
inflammation of the protruded intestine. If the ring
afterwards became tense, and the included parts con-
siderably painful, we should conclude that strangulation
had supervened, and act accordingly.
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CHAPTER 1V.

CAUSES, AND DIFFERENT SPECIES OF STRANGULATION, '
AND PROGNOSIS OF STRANGULATED HERNIA.

SEcTIoN L
Causes of Strangulation.

THAT the symptoms of strangulated hernia arise
from the pressure of the stricture on the protruded
parts, and that this cause is not only adequate to that
effect, but, indeed, the only one that can be assigned, is
too clear to admit of any doubt. Systematic writers
have distinguished the causes of incarceration, as con-
sisting either in a diminished capacity of the opening,
or in the intrusion of additional parts into the aperture.
This distinetion would not be a very important one, if
it were well founded, since the presence of either of
these circumstances must imply relatively that of the
other. 1T believe, however, that the former can hardly
be admitted as a cause of strangulation. The open-
ings through which hernia generally protrude, being
tendinous, cannot contract, or diminish in capacity :
hence the term stricture, equivalent to contraction or
narrowing, is objectionable. The parts are increased
in bulk, and the ring feels tense, hence it is found to be
actually dilated ; larger indeed than in health. The
term stricture has led to erroneous practice, to the use
of emollients, and such topical remedies as are supposed
to possess the power of relaxing stricture; whereas we
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should d{tempt to reduce the bulk of the parts. The
tendinous openings, then, through which hernia ge-
nerally protrude, cannot, by their nature, undergo
much change ; and particularly do not admit of contrac-
tion. The protruded parts, however, are capable of
considerable enlargement ; and the tendons can produce
passively as complete a constrictive effect, as if they
had possessed the most unequivocal powers of active
contraction. A portion of intestine, or omentum, push-
ed suddenly by a violent effort through the abdominal
ring, may be immediately strangulated. A piece of
bowel forced down in an omental rupture, a new por-
tion protruded in an old intestinal hernia, or the dis-
tension of the contained intestine by its contents, whe-
ther of food or air, will so fill up the ring, as to pro-
duce incarceration. In all these cases the symptoms
cease immediately on reduction, or on the divison of the
ring, which proves clearly the nature of the eause.

The cause of stricture may exist in the mouth of the
hernial sac, as well as in the tendinous aperture ; the
protruded parts may be compressed by both, or by one
only of these. The peritoneum, which, in its natural
state, is soft, thin, and yielding, is sometimes thickened
by the pressure it undergoes in a hernia. When this
is considerable, the mouth of the sac is converted into
a kind of callous ring. The pressure of a truss may
probably assist in this process, and the effect is aug-
mented by the surrounding cellular substance under-
going the same process. 1In this way the part occasion-
ally acquires a kind of cartilaginous* hardness, fully

* Arwaup found the neck of the sac * entierement cartilagineux,
epais de trois lignes”—Tr. des Hern. t. 2. p. 11,
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adequate to cause effectual compressmn on the pro-
truded viscera.

I am the more desirous to state my opinion clearly on
this matter, as I had expressed a doubt in the last edi-
tion of this work, whether the neck of the sac could
produce stricture. The opportunities of disseetion,

which I have since met with, have convinced me of the
affirmative.

It is less common to find the causes of stricture in the
hernial sac, at some part exterior to the ring. Yet such
cases are occasionally seen. Instances of this kind are
mentioned in the chapter on hernia congenita. I lately
met with a large and old entero-epiplocele, towards the
bottom of which was a round opening, with a thick and
hard margin, leading into an inferior division of the sac.
The omentum had passed through this, and become
firmly adherent to the lower part; and an intestine
might have been easily strangulated in the aperture.

Tt must generally be impossible to determine the seat
of stricture, previously to an operation : and no prac.
tical advantage could be derived from ascertaining this
point. We may obseryve, however, that when a hernia
is inearcerated at the moment of its formation, there
can be no doubt that the pressure is made by the bor-
der of the tendinous aperture ; and if the patient has
never worn a truss, the same observation will probably
hold good. 'When, however, an old rupture, which has
been long retained by a truss, is again protruded, and
strangulated, the neck of the sac may probably be the
cause, in consequence of its becoming thickened and
contracted by the pressure. And hence arises the dan- -
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ger which a patient ineurs by neglecting the use of a
truss, after having worn it for some time.

Some other rare kinds of strangulation have been no-
ticed by surgical authors. It has been produced by
preternatural adhesions of the parts ; by a fissure in the
omentum ; ¥ by the pressure of the part in a hardened
state ; by various foreign bodies, which had been pre-
viously swallowed; 1 by worms, &e. None of these
causes can be ascertained previously to an operation, or
to the patient’s death, and are, therefore, of no practi-
‘cal importanee. '

SectIoN IL
Different Species of Strangulation.

AN important distinetion arises from the nature
and general symptoms of the case ; in compliance with
which, we discriminate between the acute or inflamma-
tory, and the chronic or slow kinds of strangulation.
This indeed is highly useful, as it comprehends the
characteristic marks of two very different cases, and
Teads to practical diserimination in their treatment.

The inflammatory strangulation oceurs in young and
strong patients ; in cases, where a rupture is formed
suddenly by a great bodily exertion ; or where, after

* Acta Havniensia, vol. I. Arxaup Mem. de Chir. vol. II. p. 569,
574, 587, 590.

.f RicuTER, Tr.des Hernies, p. 47. Morand, Opusculérs, de Chirur-
gie, pt. 2. p. 165. Acad. des Sciences, 1728, p. 41.
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having been kept up by a truss for a long time, it is
suddenly reproduced by any cause of the same deserip-
tion. It is mostly confined to small hernia, or to such
at least as are of a moderate size. Under the circum-
stances just enumerated, the opening through which the
viseera protrude is small : the pressure on the pro-
truded parts must consequently be great ; and hence,
in great measure, arises the peculiar character of the
case. 'The symptoms come on suddenly, and their pro-
gress is rapid ; the swelling is tense and highly painful,
particularly at the ring, where the slightest pressure
is intolerable ; the abdomen quickly becomes painful,
and is tense and elastic to the feel: the constitutional
affection partakes of the inflammatory eharacter. So
quickly does the complaint run through its stages in
this case, that gangrene has been known to oecur in
twenty-four* hours from the expulsion of the intestine._

The slow strangulation takes place in large and old
hernia, which have been often protruded: and replaced,

* WiLMER’s Practical Observations on Hernia, p. 74.—Po1T1’s Trea-
tise on Ruptures, in his works, vol. IL. p. 94, edition of’ 1783. The latter
writer mentions another instance, in which a bubonocele terminated
fatally in less than a day, (ibid. p. 85.) Mr. Hey has twice seen pa-
tients die of hernia within twenty-four hours.—-(Practical Observations,
p- 142.) In a case alluded to by Mr. CooPER, eight hours only elapsed
between the occurrence of strangulation and the patient’s death.—(Ana-
tomy and Surgical Treatment of Inguinal and Congenital Hernia, p. 26.)
The same author also gives an instance of umbilical hernia, in which the
progress to a fatal termination was remarkably rapid. The symptoms
were of the most acute and violent description: death happened in
seventeen hours and a half after strangulation began ; and the integuments
had already mortified at one part of the swelling. (Anatomy and Sur-
gical Treatment of Crural and Umbilical Hernia, p. 45.)

-
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or which have been long unreduced. The contained
intestines, removed from their natural situation, and no
longer supported by the pressure of the respiratory
muscles, are probably rendered somewhat indolent in
performing their functions ; as patients of this kind are
habitually subject to costiveness and intestinal com-
plaints. The contents of the alimentary canal will ea-
sily be retained in a situation where they enter the in-
testine without difficulty, but have their egress obstruet-
ed by the force of gravity. The entrance of indigested
food, of worms, or of a foreign body, into such a tu-
mour, would be very likely to cause irritation and ob-
struction, and a eonsequent accumulation of the intes-
tinal contents. 'The strangulation arising from such an
accumulation constitutes the case, which has been
termed by a French writer* ¢ hernie par engouement
des matiéres.” The rupture swells slowly, and becomes
heavy and hard. The patient is constipated. 'The ab-
domen enlarges, from the accumulation of the intestinal
contents above the stricture. After some days the
swelling becomes painful, and the patient grows fever-
ish : but the fever is not considerable, neither are the
abdomen or tumour ever so painful and tense, as in the
former species of incarceration. In some cases of this
description, a fertnight has elapsed without any consi-
derable morbid alteration having taken place in the pro-
truded parts. LeDran{ operated on the sixteenth day,
without finding the contents of the swelling much al-

,"‘ See a Memoir of Mr. Goursaup, “sur la différence des causes de
Pétranglement des hernies;” in the Mémoives de PAcad. de Chir. tom. 4.

T Observations de Chirtrgie——Obs, 37.
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tered from their natural appearance ; and SAvIARD*
did the operation with compleie success on the twenty-
second day from the commencement of the incarcera-
tion.

The unusual heayiness and hardness of the tumour,
the constipation preceding the pain, and the slow origin
and progress of the symptoms, are the peculiar cha-
racters of this strangulation. 'The indication is to un-
load the intestine. 'The inflammation, which oceurs in
the sequel, isa secondary symptom. ;

The differences observable in the two very opposite
cases which I have just described admit of an easy
explanation. 1In the first, the close pressure of the ring
on the prolapsed parts, in a subjeet prone to inflamma-
tion, causes immediately a violent inflammatory de-
rangement of the abdominal viscera. The aceumula-
tion of feces, on the other hand, where the parts and the
constitution are in a torpid condition, gives to the disor-
der the character of a merely mechanical obstruction.

As the deseription is drawn from the most strongly
marked cases, we shall seldom find the difference be-
tween the two Kkinds of strangulation so clearly express-
ed. The symptoms indeed are often of such a mixed
and indefinite nature, that they might be arranged
without impropriety under cither of the above species.

To the two kinds of strangulation, which I have now
described, RicHTER has added a third, under the epithet

¥ Nouvean Recueil d’Obs, Chirurg. Obs. 20. p. 112.
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of spasmodic, which he considers to arise from the
action of the external oblique musele. It does mnot
seem to me that this case is sufficiently characterized
nor that any practical benefit can be derived from the
distinction. The following passage will shew what
symptoms this author considers as peculiarly denoting
the existence of spasm :—

¢ La respiration courte et froide, le ventre tendu,
gonflé, et cependant peu douleureux, le froid, et la
paleur de la mort, qu’on remarque au visage, aux ex-
trémitiés ; Panxiéte, ’agitation, le vomissement, le
hocquet, le pouls petit et serré ne sont ils pas des
preuves manifestes d’une maladie spasmodique > et ces
symptomes paroissent souvent dans les premiers mo-
mens de I'étranglement.””*

If these are the symptoms of a spasmodic  stricture,
every rupture which ‘happens may be classed under
this description.

RicHTER considers further that the remissions and
exacerbations observable in some cases, the benefit
derived from opium, warm-bathing, and other means of
the antispasmodic kind, the cases in which examination
after death has discovered no signs of inflammation in
the protruded parts, and the absence of the circum-
stances characterising the other species of incarcera-
tion, are strong arguments for the spasmodic nature of
the symptoms. He admits that inflammation will ulti-
mately supervene ; and consequently, that these cases,

¥ Traité des Hernies, p. 53.
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which might at first have been relieved merely by anti-
spasmodics, require, in a later stage, the antiphlogistie
treatment. It appears that the remarks of this excel-
lent surgeon refer rather to a particular stage of the
complaint, or to the characters which it assumes in par-
ticular constitutions, than to any essential distinction
in the nature of the affection. We shall allow, with-
out difficulty, that the first symptoms of strangulation
do not proceed from actual inflammation of the bowels;
but from irritation affecting these organs: since the re-
placement of the rupture will produce instant relief.
It may be expected too, that in certain irritable consti-
tutions, this character of the symptoms will be more ob-
vious. Opium will undoubtedly appease the symptoms,
and procure a temporary relief; but the cause still re-
mains ; and the progress of the case will speedily exhibit
inflammation. I do not therefore see a sufficient ground
for establishing this distinetion, and I think it might
even prove injurious, by encouraging aninert treatment
in an affection where delay is highly dangerous.

Section TIL
Prognosis of strangulated Hernia.

I~ a case of strangulated hernia, our prognosis will
be influenced by the cause of the rupture, by the nature
of the inearceration, by the size, situation, and contents
of the swelling, and by the age and constitution of the
patient.

The pressure on the prolapsed parts will be in pro-
portion to the narrownessand elasticity of the tendinous
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opening : the progress of the symptoms, the urgency of’
the danger, and the necessity of employing means of re-
lief, will be increased in the same ratio. The slowness
of the case will be according to the largeness of the
opening and the weaknesss of its margins.

A large and old rupture, which seems most formida-
ble on the first view, is in reality attended with much
less danger than a small and recent one ; and it is more
difficult to effect the replacement of a rupture of the lat-
ter than of the former deseription.

¢« [ think (says Mr. HEY) it is not a bad general rule,
that the smaller the hernia, the less hope there is of re-
ducing it by the taxis. Long continued efforts to re-
duce a prolapsed intestine are most likely to succeed in
old and large hernias, when no adhesion had taken
place.”’*

An old rupture is not readily strangulated, and when
it falls into this state the danger is not imminent ; the
distention of the opening, previous to incareeration, has
so dilated and weakened the parts, that they ean no
longer produce a close constriction. In a small and re-
cent case, the dimensions of the aperture are unimpaired,
and its sides are unyielding : strangulation takes place
easily, and the degree of stricture is always considera-
ble.

The danger is greatest, when a rupture is incarcera-
ted at the moment of its formation. Hernia, which

* Practical Obs. p. 203.
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arise.spontaneously, and, as is seems, merely from pre-
disposing weakness, seldom become strangulated : the
stricture, in sush cases, is never clese, nor are the symp-
toms violent, because the parts concerned are weak and
relaxed.

The opening, through which the parts protrude, is
narrower in some situations than in others ; the pro-
gress of the case will therefore be more rapid, and the
danger of the patient more urgent. The aperture is
generally very small in femoral hernia: this kind of
rupture in men, and the bubonocele in women, have a
particularly narrow entrance. On the same grounds
femoral, inguinal, and umbilical ruptures are more dag-
gerous than the yentral, perineal, or vaginal kinds.

An enterocele is much more hazardous to the pati-
ent than an omental rupture ; for the parts are more
sensible, and the due performance of their functions is
more essential to the support of life.

The incarceration of a small portion of intestine is
the most dangerous, because the opening is narrow and
presses closely, while the whole effect of the pressure
is felt by the undefended gut ; consequently inflamma-
tion appears speedily. When the quantity of intestine
is greater, the ring must be more open, and there is 2
portion of mesentery to partake of the pressure. The
omentum protects the intestine more or less in an en:
tero-epiplocele. Anincarcerated epiplocele is the least
dangerous, and, indeed, is seldom fatal. The sensibi-
lity of the omentum is not considerable in the natural
state ; it ean bear much pressure without inconveni-
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ence; and it does not ordinarily excite very alarming
symptoms when inflamed.

In persons of a robust constitution, and of the adult
period of life, the symptoms will partake of the inflam-
matory character ; the ruptures of old subjects are
generally of long standing, which, together with the
diminished powers of their system, bestows on the com-
plaint a more languid form. It assumes the same
appearance in individuals of a weak frame. The her-
nia of very young subjects are attended with less dan-
ger than of those at a more advanced age, from their
organs being more yielding, and because they are less
susceptible of acute inflammation. Yet, although they
are very rarely strangulated, they are not entirely ex-
empt from this occurence. Mr. PorT* saw a child of
one year old die of incarcerated rupture. GoocHut has
recorded an instance, which proceeded even to mortifica-
tion, in an infant of ten weeks ; and one of six months
perished from strangulation, in the hospital at Ley-
den.t

* Works, vol. 2, p. 33.

T Surgery, vol. II. p. 203. It appears that this case must have suffer-
ed strangulation for twenty days before the gut gave way: but at first
the feces were not entirely suppressed. They were afterwards dis-
charged through two openings, which soon healed, and a complete re-
covery followed. Probably the czcum had been protruded: but it is
not stated on which side the complaint was situated.

+ GErRARD SANDIFORT, Tabule Anatomicz: see Edinb. Journa!,
vol. 1L, p. 470,
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CASE.

I lately witnessed a successful operation for scrotal
hernia, at St. Bartholomew’s hospital, in a child four-
teen months of age. This case, which was under the
care of Mr. Long, afforded an exception to the general
rule mentioned by Mr. Porr,* ¢ that all those rup-
tures, which appear in the serotum of very young chil-
dren, are congenial.” The parts had descended to the
bottom of the serotum, but were not contained in the
tunica vaginalis testis. All the usual means of redue-
tion had been attempted ineffectually, before the opera-
tion was resorted to; the contents of the tumour con.
sisted of a portion of large intestine ; the sac was very
thin, and, though adherent to the surrounding parts,
mistaken at first, as it frequently is, for the intestine :
the great closeness of the stricture rendered the divi-
sion of the tendon a matter of some difficulty. The
erying of the child forced the gut frequently through
the wound, in the progress of the cure : but the parts,
being supported by sticking plaister, gradually healed.
The rupture descended again in a short time.

® Works, vol. Il p. 23, note.
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CHAPTER V.
TREATMENT OF REDUCIBLE RUPTURES.

THE treatment of a reducible rupture comprehends
the return of the protruded parts, and their retention
within the 'abdominal cavity by means of an appro-
priate truss. The necessary observations eoncerning
the mode of ‘replacing ruptures will be delivered,
when the treatment of strangulated hernia is con-

sidered.

So long as the protruded viscera can be made to pass
freely into the abdomen, this complaint carries with it
no immediate danger to the patient. It may indeed be
troublesome, both from the bulk of the swelling, and
from the intestinal derangements, which the residence
of the viscera in their unnatural situation is apt to cre-
ate ; but, independently of these circumstances, it may
exist throughout life, without causing more than slight
inconvenience. This innocent state of the disorder
cannot, however, be at all depended on; as numerous
accidental causes may at any time bring it into a con~
dition, where the life of the patient is exposed to the
greatest risk. A {trifling bodily exertion, by forcing
down an additional quantity of the bowels, an excess in
eating or drinking, an indigestion, or any intestinal dis-
order, may convert the rupture from a reducible to an
incarcerated state. Should the patient escape this fate,
the unrestrained increase of the swelling constitutes a
sure source of future inconvenience and disease. The
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vast size, to which neglected hernia sometimes in-
crease, not only prohibits all active exertion ; but, by
involving, in the male, the integuments of the penis, in-
capacitates the subject from the act of copulation, and
gives rise to excoriation from the discharge of the urine
over the swelling. Probably too the testis may be af-
fected by the pressure of a very large serotal hernia.*
Disorders of the intestinal functions invariably attend
these large ruptures, and increase in frequeney and vio-
lence, in proportion to the size of the swelling, and age
of the patient. All the moveable viscera of the ab-
domen gradually find their way into the hernial sae, if
a rupture be entirely neglected. Numerous instances
are recorded, in which the jejunum, ileum, colon, and
omentum have been entirely included. The constant
force acts even upon the more fixed parts, and entirely
changes their relative positions; thus the stomach is
brought into a perpendicular line parallel to the axis of
the body ; and its pyloric orifice has been actually with-
in the mouth of the sac. It was drawn down to the
pubes in the case of Mr. GIBBON.}

These considerations should render every persom, af-
flicted with a rupture, anxious to get the parts replaced,
and to have a proper truss applied; and they should
lead surgeons to inculcate the necessity of these mea-
sures, as foreibly as they can, on the minds of all such
as seek relief from their advice.

* MorcaGNI de Caus. .et sed. Ep. 43. Art. 12.-ScHMUCKER Ver-
mischte Chir. Schriften, b. 3. p. 195.

t Miscellaneous Works, by Ld. SHEFFIELD, 1. 299. SeealsoMery
in the Acad. des Sc. 1701. - CArrrste in Phil. Trans, 1766. No. 18,
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Construction and Use of Trusses.

Our object, in the application of a truss, is to close
the opening, through which the viscera protrude, by
means of external pressure; and thereby, after the
parts have been reduced, to prevent a second descent.
The instruments employed for this purpose have been
brought to great perfection in the course of the last
century ; and when we consider the great number of
ruptured persons, together with the essential relief
which they derive from these bandages, we shall not
fail to regard them as the most useful produection of
modern surgery.

A well contrived bandage should exert a sufficient
and uniform pressure, without incommoding the pa-
tient, or being easily susceptible of derangement.

The different kinds of herniary bandages may be re-
duced to the two classes of elastic and non-elastic. 'The
latter are composed of leather, fustian, dimity, or
similar materials. 'These cannot be at all depended on,
and should, therefore, be entirely banished from sur-
gery. Since the size of the abdomen varies, according
to the different states of the visecera, and to the mo-
tions of its parietes in respiration, a non-elastic ban-
dage must vary constantly in its degree of tightness,
and keep up either too great or too little pressure.
The omentum or intestine easily slip out when the
opening is not exactly closed, and the patient who wears
such a bandage must be in a state of constant in-
security. 'Those who lead an active life, or are obliged
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to use laborious exertions, will be more particularly
exposed to risk. If the patient, after experienting
these defects, endeavours to remedy them by drawing
the bandage tighter, he may confine the viscera, but he
produces other ineonveniences. The increased pres-
sure injures the spermatic chord, and may affect the
testicle : the integuments become red, painful, and ex-
coriated ; and the bandage must be entirely laid aside,
until the parts have recovered. In Germany, where
this kind is very much employed, RicHTER * has often
seen painful tumefaction of the testicle, hydrocele, and
even cirsocele, produced from this cause, and entirely
dissipated by the employment of a proper truss. He
also saw the pad of a non-elastic bandage excite, in the
region of the abdominal ring, a considerable inflamma-
tion, which terminated after a few days in suppuration.
The hernia never appeared again after the eure of the
abscess. The inflammation had probably extended to
the neck of the sae, and obliterated that part.

Elastic trusses, when well fitted, may be entirely de-
pended on, as they keep up an uniform pressure under
every variation of eireumstances. They yield, when
‘the abdomen is distended ; and, in eonsequence of their
elasticity, still remain closely applied, when its volume
diminishes.

The valuable properties of this instrament depend
entirely on its spring, which keeps the pad constantly
pressed against the herniary opening; and gives it a
power of re-action, by which an uniform pressure is

* Traité des Hernies, p. 24.
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maintained under varying attitudes. This elasticity
can'be attained only by the employment of steel.  In
the first attempts at procuring something better than
the non-elastic bandages, iron was used ; and the instru-
ments fabricated by BLEeNY at Paris were constructed
of this metal. It is obviously inadequate to accom-
plish the ends which we have in view in treating hernia:
yet it is only at a comparatively recent period that its
‘defects have been discovered. ARNAUD, whose writings
contain much valuable information on this subject, re-
commends for the spring of a truss a mixture of mal-
leable iron and steel ; so that the instrument may be
moulded by the hand to any particular shape which
the patient may require ; and he is followed in this
point even by RicHTER. A truss which admits of such
management must in effect be exposed more or less to
the objections which apply to the non-elastic bandage ;
and the only material, which possesses the requisite
qualities of firmness and elasticity, is well tempered
steel.

The most important part, then, of an elastic truss
consists of a flat and narrow piece of steel, adapted to
the form of the body, and called the spring. This pas-
ses round the affected side of the trunk, terminates an-
teriorly on an expanded plate of iron, to which it is ri-
vetted, placed over the mouth of the sae, and extends
behind to various distances beyond the spine. 'The pos-
terior surface of the plate is furnished with a convex
cushion termed the pad, and adapted in form and size to
the opening, which it is designed to close. The spring
is covered externally with leather, and that it may sit
casily on the body, its inner surface is lined with some
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soft substance ;* a strong strap extending from its pos-
terior end passes round the sound side of the trunk, and
is fastened to a hook on the front of the plate. This
strap, being perforated by several holes, enables the pa-
tient to tighten or loosen the truss at pleasure.

The curvature of the spring should be accommodat-
ed to the breadth of the haunch in each individual, for
this varies very considerably. Where the curve is teo
small, the pad cannot set with sufficient firmness on the
ring; and, in the contrary case, the body of the ban-
dage cannot apply exactly, but must be liable to de-
rangement. The posterior extremity of the half circle
should have its internal surface directed a little down-
wards ; while that of the front end and pad should be
turned slightly upwards, to make it fit closely. In or-
der that the pressure of the instrument should be equal-
ly distributed over the whole surface on which it rests,
it should bear equally at all points. Hence the obvious
importance of having the spring carefully accommo-
dated to the shape of the pelvis. = 'The makers of trus-
ses should be provided with casts of the human figure
for this purpose.

A piece of cork is fastened to the posterior surface
of the iron plate ; and this is covered with leather, stuff-
ed with hair or wool, so as to give it the due firmness,
and to bring it to a slight and uniform convexity. When

* This covering must be necessarily affected by the perspiration of
_the wearer; and where this is considerable it will injure the spring.
Hare-skin, with the hair outwards, has been recommended. as the best:
material in such casess
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the pad is too soft, the pressure must be insufficient ;
and if it is too hard, the soft parts will suffer: hence
those formed of wood are particularly injurious. A
French author* has proposed a bladder filled with air
as a substitute for hair or wool in the pad. I know
not whether this proposal has been much tried. The
bladder would probably soon beeame flaceid, and the
materials already mentioned answer every purpose.

Various inconveniences arise from the common fault
of making the pad too convex at its middle part. The
elevated centre pressing strongly, while the circumfer-
ence has a very slight bearing, the parts may easily es-
cape at the sides, particularly under a slight derange-
ment, which is a very probable occurrence. Moreover,
since the force of the spring must be exerted almost
entirely on one spot of the pad, a moderate degree of
pressure quickly becomes painful. If the pad be flat-
tened, it applies equally throughout, and the action of
the spring is distributed over its whole surface : it will
not produce pain, even although the elasticity of the
bandage be considerable.

A too convex pad may also be injurious, when ac-
curately applied, by pressing the external soft parts
into the opening; thus keeping them distended, and
preventing that contraction on which a radical ecure de-
pends. ~ Its partial and considerable pressure may se-
parate the tendinous fibres near the ring, and thus fa-
cilitate a second protrusion. We must not, however,
run into the opposite error of making the pad too flat :

* Herivz in the Journal de Medicine, t. 36.
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elevation in the circumference is not only useless, but
actually injurious. Pressure on the spermatic chord
would be a probable effect of such a construction.

When the pad possesses the proper figure, the sur-
geon must be careful to aseertain that it exerts an uni.
form pressure by the whole of its surface. The upper
part sitting too closely, allows the viscera to eseape be-
low ; while an undue pressure at the lower part injures
the spermatic vessels, and admits of protrusion above.
‘When it rests flat on the opening, and bears equally on
all parts, the pressure is divided so as to cause no pain
or inconvenience.

The size of the pad should be sufficient to cover the
opening, and allow a few lines over in every direc-
tion.

A patient, who is ruptured on both sides of the body,
must have a spring extending round the back and sides
of the pelvis, and terminating ‘anteriorly in two plates,
each of which is furnished with a cushion for the hernia
of its own side. A strap, sewed to one plate, and at-
tached to a hook on the opposite side, serves to connect
these together. A double truss' is sometimes made
with two distinet springs, but it does not possess the
stability of the former kind. 'The distance between the
two openings must be carefully marked in taking the
measure for a double truss, and accurately observed by
the maker in executing his instrument.

‘When in inguinal or crural ruptures the pad rises
higher than its proper situation, the truss receives the
o



58 CONSRTUCTION AND USE.

addition of a thigh-strap, which passes from the back
of the spring under the affected thigh, and is attached
to the plate by means of a hook. The inconvenience
arising from the opposite defect, in which the pad sinks’
too low, must be remedied by a band going over the
shoulders : we may sometimes accomplish our object,
without making any addition to the truss, by merely
changing the position of the hook to which the strap of
the trussis fastened : when the pad rises too high, this
hook should be placed towards the lower part of the
plate, and vice versa. A truss exactly adapted to the
figure of the body will probably not need such addi-
tions.

The measure for a truss is taken by passing a string
round the body, from the point at which the viscera are
found to protrude, in that situation which it is intended
that the instrument should oceupy. In order to obtain a
more exact representation of the form of the trunk, it is
proposed to take the measure with a double flexible
wire, which may be bent exactly to the form of the
parts. In either case, the alteration, made by covering
the spring, requires that an inch should be allowed he-
yond the measure.*

* The following Works may be consulted on the Construction of
Trusses :—

DE Lav~ay, Bandage Elastique pour les hernjes ; Mém. de ’Acad.
de Chir. t. 1, p. 697.

; CamPEr ; Mémoire sur la Construction des Bandages pour les Her-
nies ; ibid. t. 5, p. 626.

: dJ UVILLE; Traité des Bandages Herniaires ; dans lequel on trouve,
independamment des bandages - ordinaires, des machines propres a re-
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In order that a ruptured person may derive all the
benefit which a truss can afford, and aveid as much as
possible the inconveniences connected with its use, care
should be taken, that the spring be constructed of a due
strength ; that the instrument sit close in every part, so
as not to make any partial or irregular pressure ; that
it be not deranged by the necessary motions of the
body ; and that the form of the pad be adapted to
the part on which it lies. 'When the measure has
been properly taken, much must depend on the exe-
cution of the artist; yet attention on the part of
the surgeon may often detect the source of inconve-

nience.

The strength of the pressure will be in proportion to
the thickness and breadth of the spring. Small rup-
tures, and those which occur in children, or in persons
who do not lead a laborious life, and are not obliged to
make great exertions, may be retained by a weaker truss
than is required for cases of the opposite description.
As the omentum escapes {rom the abdomen much more
readily than the intestines, an epiplocele requires a pro-
portionally stronger spring than an intestinal rupture-
When the hernia is large and old, or the subject of it is
exposed to the necessity of frequent laborious exertions,
a strong truss is required. The patient should on no ac-
count wear a more powerful spring than his rupture re-
quires, since the long-eontinued pressure of the pad

médier aux chittes de la matrice et du rectum,  servir de recipient dans
le cas d’anus artificiel, d’incontinence d’urine, &c. With fourteen co-
loured plates. Paris, 1786, 8vo.

Sarnmox’s Mechanical Analysis of Trusses, &c. 8vo. London.



66 CONSTRUCTION AND USE

must have the effect of weakening and injuring the ab-
dominal ring and surrounding parts.

‘When the case requires so strong a spring, that the
pressure on the spermatie chord is painful, the pad may
be constructed with a hollow, to admit this part. A
similar contrivance may be found useful when rupture is
combined with disease of the testis or spermatic chord.

In cases where an enlargement of the latter part has
rendered it impossible to keep up ruptures by the com-
mon instruments, a pad, having a projection in its mid-
dle, just sufficient to fill up the opening, has been em-
ployed with success.*

The form of the spring, and consequently the posi-
tion which it occupies at the side of the pelvis, is a
point of the greatest importance in obviating the possi-
bility of a derangement from the motions of the trunk
or hip. Sometimes it is carried horizontally round
from the pad; and then it goes so near to the trochanter
major as to be very easily displaced by the motions of
the thigh. o avoid this defect, it has been brought
midway between the crista of the ilium and the tro-
chanter ; but the same inconvenience exists in a di-
minished degree.

A truss has been constructed by Mr. WHITFoRD, sur-
geon’s instrument-maker, near St. Bartholomew’s Hos-
pital, different from any which I have hitherto seen in
the form and eourse of the spring, and possessing appa-

* Goocn’s Works, vol. IL p. 221.



OF TRUSSES. 61

rently all the firmness and stability which ean be be_
stowed on these instruments. The spring passes on the
ruptured side, just below the outer edge of the erista of
the ilium, as far as the posterior superior spinous pro-
cess of that bone. It then goes straight across to the
same point of the opposite bone, and pursues its course,
on the sound side of the pelvis, in the same relation to
the crista ilii asit held on the side of the rupture, as far
as the anterior superior spinous process, where it termi-
nates as usual ina leathern strap. In this mode of con-
struction the motions of the trunk and thigh cannot de-
range the instrument, which acquires a still further sta-
bility from the extension of the spring round the sound
side of the pelvis. I have not seen enough of the actual
employment of this truss to speak very decidedly on the
subject. I know that it has answered the expectations
of the inventor in some cases, where the common trusses
had been found inconvenient and insufficient ; and I think
it, therefore, an act of justice both to him and to the
public to notice it on the present occasion, that it may
be employed in a greater number of instances, and that
its merits may be appreciated according to the result of
these trials.

Trusses are sometimes fabricated with a pad move-
able on the spring, instead of being rivetted to it. This
may be inclined upwards or downwards, according to
the form of the abdomen ; and it is retained at the de-
sired point by a spring fitting into the teeth of a rack.
In others the plate contains a screw, by which the
cushion is pushed further inward, or allowed to recede
at pleasure. A simple instrument, when well made,
answers every end which can he accomplished by these



62 CONSTRUCTION AND USE

more conplicated ones, and is therefore prel‘erable to
them, for reasons which must be obvious.

A compress of folded calico, placed under the pad,
and renewed daily, preserves the truss from the effects
of perspiration; and eertainly in many instanees in-
creases the beneficial operation of the instrument, al-
though we cannot explain the principles on which this
effect is produced.

If the unusual pressure should at first occasion red-
" ness and pain of the integuments, and even excoriations
the use of fuller’s earth or powdered lapis ealaminaris
will remove these effects.

The pad of the truss should be placed over the open-
ing, at which the viscera have protruded : hence, ina
small, or recently formed inguinal rupture, the proper
position for it is considerably exterior to the pubes, and
rather above that bone. The surgeon must, in all cases,
endeavour to ascertain the precise point at which the
rupture has taken place, and that is the right position
for the pad. When heis going to apply the truss, he
will place it round the pelvis, and put the patient into
the recumbent position. Having carefully replaced the
whole portrusion, he presses on the opening with one
hand, and with the other applies the pad of the truss in
its proper situation, holding it there until he has ad-
justed the rest of the instrument, and fastened the strap
to the plate. The patient will follow the same plan in
applying the instrument himself'; and the most eonve-
pient time for this purpose is before he rises, as the vis-
cera generally re-enter the abdomen during night, and



OF TRUSSES, 63

have no disposition to descend again until he assumes
the erect position.

When the bandage is applied, the patient rises, and
the surgeon examines it carefully in every point, to see
whether the skin is folded, pinched, or too much com-
pressed in any situation. He may walk, cough, and
make slight efforts for the purpose of ascertaining
whether the parts are well kept up ; and if they are not,
it must arise from some error in the construction or
application of the bandage, which will require atten-
tion.

If the viscera are well supported by the instrument,
the patient may follow his ordinary occupations: yet
he should bear in mind the affected part. Violent ex-
ercise or bodily exertion, and excess of eating or drink-
ing, should be avoided. 'The surgeon should examine
him in two or three days. If any part has eseaped, or
if there be swelling or pain in the spermatie chord, some
imperfection must exist in the instrument, and must be
remedied. 'The omentum very often escapes, and great
difficulty is frequently experienced in keeping it re-
duced. - It may be necessary, if the pad retains its situ-
ation on thering, and the truss in general sits well, to
tighten the strap a little. Some individuals find the
pressure of the truss extremely disagreeable at first,al-
though it is no more than the case requires. These
may wear a very weak instrument for an hour or two
daily, increasing the length of time of such application,
until habit bas rendered its constant use supportable.
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The use of an elastic truss not only keeps the viscera
within the abdominal eavity, and thereby protects the
ruptured person from all the dangers, to which the
existence of his complaint would otherwise expose him ;
but if continued for a sufficient length of time, even af-
fords a prospect of a radical cure. The constant pres-
sure of the pad keeps the neck of the sac empty, and
this part, together with the surrounding tendinous open-
ing, contracts, in obedience to the general law, by
which all hollow parts of the body adapt themselves to
their contents. Some times the truss excites a kind of
slow inflammation, which produces an actual agglu-
tination of the sides of the aperture.

The appearances on dissection exhibit to us very
clearly the effects of the constant pressure now alluded
to. I lately met with two very large and apparently
old serotal herna in the same subject. = On one side the
omentum was adherent, the mouth of the sac very large,
and the abdominal ring greatly dilated. Here of course
no truss could have been worn. The ring presented
the same appearance externally on the opposite side ;
but the hernial sac was empty, although its extent and
the greatly enlarged state of the cremaster muscle co-
veringit, with all other circumstances, indicated that it
was an old, and had been a very large rupture. 'The
mouth of the sac was closed by slight adhesions, and
gathered into folds, and the cellular substance sur-
rounding it greatly thickened. There can be no doubt
that these appearances were caused by the pressure of
atruss, which had thus nearly effected a radical cure
in a very unpromising case. I have met with an empty
hernial sac, the neck of which was greatly contracted
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throughout, and entirely closed at one point. An
obliteration of the cavity of the sac at its entrance, ad-
hesions of the formerly protruded parts at the orifice,
and a thickened state both of the hernial sae, and the
surrounding parts, have been found, on the examination
of individuals in whom the use of the truss had effected
a radical cure.* PETiT, who had ascertained these
points in several instances, mentions another method in
which the cure is effected ; viz. by a restoration of the
membrane, forming the sac, to its natural situation, so
that the cavity is effaced, and the peritoneum lining the
ring recovers its former polish and elasticity.}

As trusses, when skilfully employed, often excite,
without pain, a slow inflammation, which terminates in
the desirable object of obliterating the mouth of the
peritoneal process,and thus effecting a radical cure ; so,
when placed with improper tightness, they have caused

* Pare found an adhesion of the omentum to the orifice of the sac
in a patient radically cured by a truss. Works, book 8, ch. 16.

ArNAUD mentions a case of epiplocele, which was cured in six or
cight months. The mouth of the sac was obliterated, and the omentum,
in a flattened form, adhered to it generally. Mem. de Chir. 2. 474, In
another instance, the neck was obliterated, and fluid collected below.—
1bid. 1. 75. See also PeriT, Tr. des Mal. Chir. 2. 285; and again at
p. 377, where he thus expresses Iimself: ¢ J’ai trouvé qu’ aux uns les
parties s’etoient rendues adhérentes a la portion du peritoine, qui avoit
autrefois formé le sac; qu’ a d’autres, cette partie etoit devenue epaisse,
et adherente avec les anneaux des muscles, avec le cordon des vaisseaux,
et i tout le voisinage ; que le tout réuni ensemble formoit un rempart
impenetrable aux parties du ventre.” ScumuckEer has often seen the
mouth of the sac obliterated by adhesion. Chirurgische Wahnehmun-

gen, b, 2. p. 241.

+ Ibid, p. 283.
10
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violent inflammation and suppuration, and exposed the
life of the patient to the greatest risk.*

In proportion as the patient is younger, may we
more reasonably expect a radical cure from the use of
the truss. We may indeed speak with confidence on
this point in the ruptures of children. ~Although cures
" sometimes take place in adults, they cannot be regard-
ed as matters of frequent occurrence ; and they are not
at all to be expected in old subjects.

Some practitioners are inclined to prohibit the use of
a steel truss in infants, but there is no foundation for
this exception, and the instrument may be employed
with perfect safety in the youngest persons. No benefit
can be derived from the employment of a non-elastie
bandage ; which is sometimes used in infants; and we
may lay down a general rule, that the chance of a per-
manent cure is greater, the sooner we begin to employ
the steel truss. The resistance in these cases is but
weak, and a strong spring would therefore be not enly
injurious but useless.

A small and recent hernia, which has been produced
by some accidental exertion, affords the most favourable
prospect of a radical cure from the application of a fruss,
which, on the contrary, offers nothing more than pallia-
tion in large and old ruptures, and those whose origin
may be referred to predisposition. An epiplocele is less

* Ibid. p. 340, 342. They were two omental hernia; copious sup-
})uration, and mortification, followed ; but the patient recovered, after
incurring great risk. A case related by Mr. WiLMer terminated fa-
tally from the same cause. Ed. 2nd. p. 84.
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likely to be permanently cured, on account of the diffi-
culty of keeping it constantly reduced.

The truss must be worn without intermission by a
person who hopes that its employment may cause such a
contraction of the ring and sac, as will prevent any fu-
ture descent of the viscera. The same rule should be
observed by all, who are obliged to wear these instru-
ments. It would be better indeed that no truss should
ever be used, than for the patient, after wearing one for
some time, 1o lay it aside suddenly : for a hernia re-
produced under these circumstances is much exposed to
the occurrence of strangulation, in consequence of the
thickening and contraction which are going on at the
neck of the sac; and such an incarceration is particu-
larly dangerous. If however the parts should not be
strictured, their protrusion dilates the sac and ring,
which had begun to contract, and destroys the benefit
already derived ; the cure therefore commences again
from this period. The inconveniencé and restraint,
occasioned by the first application of the instrument,
induce us to allow the patient to sleep without it for
a short time ; enjoining him not to remove it before he
has lain down in bed, and to re-apply it before he rises.
This practice must be discontinued as soon as the pa-
tient’s feelings will admit of it; and the constant wear-
ing of the truss must thenbe strictly enforced. It may
be said, that the posture of the body inbed is a sufficient
protection against protrusion, and it is well known that
ruptures often recede spontaneously in the night. Yet
a cough or any exertion may easily renew the descent,
even in the recumbent position ; and the patient who
wears the instrument constantly is on the safe side.
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He should have at least two trusses, and will find it
pleasant to change them in the morning. When the
covering is much worn, or rendered irritating by the
perspiration which it imbibes, it should be immediately

renewed.

When this plan of treatment has effected a radical
cure, it may be laid aside; but, as the circumstances
which indicate this occurrence are not clear, prudence
requires a very cautious conduct on the part of the pa-
tient. If the contraction of the sac, or the agglutina-
tion of its sides, be not complete, and the parts yield toa
fresh protrusion, the patient is thrown back again to
the point from which he set out. He may begin with
leaving off the truss at night : let him afterwards place
his hand on the opening, and then cough, hold his breath,
or make slight efforts ; if no tumour is occasioned, nor
any preternatural impulse, the bandage may be left off
at times during the day, all considerable exertions be-
ing carefully avoided. The longer he delays its entire
abandonment, the greater is his seceurity : and it is cer-
tainly better to continue wearing a truss beyond the pe-
riod of actual necessity, than to leave it off too soon.

It must be allowed, after all, that trusses of the best
construction, and most judicious application, willnot al-
ways prove a certain defence against a protrusion,
Various aceidental circumstances may derange the in-
strument, and a portion of intestine, or more particular-
Iy of omentum, may slip out under the pad. For this
reason bodily exertion should be avoided as much as
possible ; and the patient, when obliged to make any
considerable effort, should press on the pad with his
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band. If a protrusion should occur, let him immedi-
ately take off the truss, lie down, and either return the
part himself, or send for his surgical attendant.

CHAPTER VL

THE RADICAL CURE OF RUPTURES.

IT may be collected, from the contents of the pre-
ceding chapter, that, in the majority of ruptures, trus-
ses can only be regarded as a means of confining the
viscera within the abdomen, and thereby obviating the
inconveniences which the unrestrained increase of the
swelling would occasion, and removing a constant
source of those dangers which attend incarceration. It
has been there explained, that the complaint can be
cured by these instruments only under eertain favour-
able circumstances; and that, even then, a considera-
ble time must elapse before the desirable termination
can be reasonably expected. In general, therefore,
persons afflicted with ruptures must submit to wearing
the truss constantly ; and further, since this is not in
all cases a perfect protection, they must also incur the
risk, which indeed is very slight, of the complaint as-
suming a more formidable shape. These considera-
tions have led to several attempts at an entire eure,
which should include, not only a return of the protrud-
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ed parts, but also a security against any fresh descent.
The means designed to accomplish this object are call-
ed the radical, in opposition to the use of trusses, or the
palliative cure. As they are now no longer practised,
a detailed description of them will not be necessary ;
but their entire omission would have been hardly jus-
tifiable in a work professing to exhibit a view of the
whole subject ; more particularly as a statement of the
question concerning the radical cure could by no means
have been neglected.

The operations devised by the ancients for the pur-
pose of preventing the passage of the viscera into that
production of peritoneum, which forms the hernial sae,
were begun by a reduction of the parts, which were then
retained by the hand of ‘an assistant. A caustic was
now applied to the skin, opposite to the ring, so as to
form a small eschar. 'When this separated, if the sac
were not sufficiently exposed, a caustic was again ad-
plied, until it was destroyed. 'The cure was then con-
ductedby simpledressings, as in a commonulecer, and the
cicatrix thus formed was expected to oppose the future
descent of the abdominal viscera. Messrs. GAUTHIER¥
and MaGeET are the last, who have employed this
plan.  Their caustic was sulphuric acid. The
dangers of the treatment, and the insuperable ob-
Jjections to its adoption, are ably peinted out by Mr.
BorpENAVE.] Of three patients who were made

* Diss. sur 'Usage des Caustiques pour la guérison radicale des her-
nies, 8vo. Paris, 1774.

1 Mémoire sur le danger des caustiques pour la cure radicale des her-
nies,in the Mem. de PAcad.R. de Chirurgie, tom V. p. 651, and the
Supplement, p. 881,
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the subjects of experiment at one of the hospitals in
Paris, one died, one suffered a relapse, and a third es-
caped with a swelling of the spermatic chord. Perfo-
ration of the intestine, and fatal gangrene of the scro-
tum, were other consequences of this method. Such
wanton trifling with the lives of men is of itself suffi-
cient to exeite our utmost indignation ; even without the
aggravating circumstance of learning that the name of
De 1A CoNDAMINE is in the list of vietims to this de-
structive quackery.* ‘

Experience having shewn that the protrusion often
re-appeared after the use of caustie, the following was
proposed as a more effectual proceeding. After expos-
ing the hernial sae, it was elevated, in order to carry
the actual cautery to the very bone, and produce anex-
foliation. A more firm barrier against protrusion was
now expected, as the cicatrix would adhbere to the
bone.

Other operators, having passed a needle and ligature
through the skin and under the sac, placed a piece of
wood between the two ends, and then tied them. They
drew the knot closer and closer, until the included parts
had perished. As the spermatie chord was intereepted,
and the testis consequently rendered useless, that organ
was removed : but some professed to include the sac
only. Others removed the testicle at once, and tied
the sae.

Lastly, in order to save the the testis, some ope-
rators, having laid bare and opened the hernial sac, sew-

. * Thid, p. 668.
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ed it up with an uninterrupted suture. This method
having for its object to preserve the testis, and to main-
tain it in a state capable of fulfilling its function—that
of giving subjects to the king—was stiled the royal
stitch.

The punctum aureum consisted in passing a gold wire
under the spermatic chord and sac, and twisting it tight
enough to close the latter, without injuring the former
parts. A leaden thread, or a strong waxed ligature,

~were employed in the same way.

The severe operations now deseribed must have been
attended with danger enough, if'they had been perform-
ed by the most skilful surgeons ; but they were general.
ly practised by ignorant quacks and itinerant mounte-
banks, who, in moving about from place to place, after
receiving their fee, left the patients to their fate.
ARNAUD * saw aman die of hemorrhage in a few hours
after a Charlatan had publicly removed a large rup-
ture and testicle. A travelling rupture curer, men-
tioned by D1onis, 1 used to feed his dog with the testi-
cles which he had removed. The animal was posted un-
der the bed or table, near his master, waiting for the
bonne bouche, while the spectators were made to believe
that these precious organs were carefully preserved },

* Memoires de Chir. 2. 464.
1 Cours d’Operations, p. 337.

+ The author appears to consider that this emasculating process’is not
objectionable in eclesiastics. “Les testicules sont des parties si néces-
saires A ’homme, qu’on ne doit les oter, que dans une nécessité trée
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That unprineipled men should be ready to sport with
the lives of their fellow-creatures for a trifling gain,
and that they should find others credulous and weak
enough to entrust themselves in their hands, is not at
all a matter of wonder. But we cannot help being sur-
prised at seeing that, in modern times, the government
of one of the most enlightened countries in Europe has
allowed the itinerant rupture curers to practise their
enormities unrestrained. By a report* presented to the
Royal Society of Medicine in 1779, it appears that the
intendant of Police at Paris had observed that many in-
dividuals, who came under his inspection, previously to
entering the military service, had been deprived of one
or both testicles by operators of this description. The
Bishop of St. Papoul found that more than five hun-
dred children had been castrated in his diocese : and
more than two hundred had been mutilated at Breslaw.
We find too that castration was still occasionally prae-
tised when SABATIER published his treatise on the ope-
rations.{

pressante : c’est pourquoi on condamne ces sortes d’opérations comme
contraires aux loix divines et humaines: Elles seroient cependant ex-
cusables sur un religieux qui préféreroit la guérison d’une hernie a ses
testicules quilui doivent étre inutiles, étil en tireroit pour lors deux avan-
tages ; le premier, c’est que ses organes ne le tourmenteroient plus ; et
le second, c’est qu’il seroit guéri d’une ficheuse maladie”  Cours
d’Operations, p. 337.

* Rapport sur les inconveniens de 'operation de castration faite pour
obtenir la-guerison radicale des hernies, par POULLETIER DE LA SALLE,
Axpry ET VicQ D’Azyr, in the Histoire de la Société Royale de
Médicine, t« 1. p. 289.

t 1796.
11
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The celebrated Prussian surgeon, SCHMUCKER,* has
described and practised a method of operating for the
radical cure, which would be much less objectionable
than any of the preceding processes. It consists in
exposing the hernial sac by an incision through the scro-
tum ; dissecting it carefully away from the integuments
and spermatic vessels ; opening it in order to push up
the protruded parts ; tying the neck as closely as possi-
ble to the abdominal ring, and then cutting off the re-
mainder below the ligature. He practised this with
success in two cases. Dessavrrt cured a eongenital
bubonocele at the hotel Dieu, by placing a ligature on
the mouth of the sac.

The risk which arises from exposing the cavity of
the abdomen is incurred in this manner of operating;
and the ligature on the neck of the sac must be regard-
ed as a probable source of irritation. As a means of
general employment in reducible serotal ruptures, its
merits rest on the same grounds as those of the other
methods.

The object of the proceedings above described was to
close the mouth of the sae, and thereby to prevent a fu-
ture protrusion. We may add, that if the end was at-
tainable in this way, any of the measures would proba-
bly be sufficient. But, in truth, something more is re-
quired; we want a remedy that should contract the
tendinous opening : for while that remains preternatu-

* « Experiments on the radical cure of old scrotal ruptures by the
ligature of the sac;” in Chirurg. Wahrnehm. b. 2. p. 236. et seq.

T Recueil Periodique, t. 9. p. 290.
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rally large, a new protrusion is a highly probable oceur-
rence. A cure might be expected in recent cases,
which had arisen from violent exertion, or in a young
subject ; but in an old rupture, an old subject, or where
the marks of predisposition are strong, there could be
no hope. If the mere absence of an opening were suffi-
cient to prevent hernia, the complaint would never oe-
cur ; as the membrane is entire previous to protrusion.
When the ring has been dilated by the descent of the
visecera, we should be quite unreasonable in expecting
the mere closing of the sae to form a sufficieut obstacle
to a fresh protrusion. The insufficiency of the methods
is tacitly acknowledged by the recommendation of wear-
ing a bandage for some time afterwards. We find that
the hernia often appeared again in those who had under-
gone the operation ;¥ and we know that a renewal of
the protrusion is so frequent after the ordinary opera-
tion for incarcerated hernia, that the use of a truss is
universally adopted, as a means of prevention. Since
then the cause of the complaint, the enlarged state of
the tendinous opening, is not removed by the processes
adopted for a radical cure; since a recurrence of the
disorder is not prevented, we may assert, without hesita-
tion, that these operations do not afford any greater
chance of complete relief than the employment of the
truss.

Here we come to a most important distinction be-
tween the two means. The latter is attended with no

* Acrewr operated in several cases of reducible hernia; some were
radically cured, while the complaint returned in others. Chirurgiske
Hindelser, sce Lond. Med. Journal, v. 3. p. 13
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danger ; it causes at most only inconvenience, which
diminishes daily, and soon entirely disappears: while
the former is highly dangerous, and has proved fatal in
many instances. The result of our experience on
this subject is contrary to what many persons would
have expected. An operation, not considerable in itself,
performed on a perfectly healthy subject, would seem
at first view to carry with it but little risk. Let it be
remembered, that the cavity of the peritoneum is laid
open, and that the consequences of such an expo-
sure are hazardous under any circumstances. An ap.
peal to experience will shew that the operation is at
least as dangerous as that for strangulated hernia.
ARr~AuD* has recorded two cases of simple epiploceles,
where the omentum could not be kept up, and the pa-
tients were thereby exposed to such inconvenience, as
induced them to seek relief from the operation. They
both died. SHARP t witnessed a similar termination in
two or three patients, who were strong and healthy be-
fore the operation. ' AcCREL { lost a patientin the same
way.

The experience of Per1T is still more decisive on the
same point. The very candid manner, in which he
states the unfortunate termination of his operations, is
so honourable to him, that the reader will be pleased to
read it in his own words. 'The extract will convey an
important lesson. “ We ean be justified in operating
og a hernia only by the strangulated condition of its

* Mem. de Chirurg. 2. 453, 456.
1 Treatise on the Operations. ed. 10. p. 26

% Lond. Med. Journal, 3. 13.
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contents. 'The following observations have made too
strong an impression on my mind, to admit of my ad-
vising or practising this measure, as the ancients did,
merely with the view of procuring a radical cure. I
recollect, with feelings of painful regret, that I have
twice operated under these circumstances, and have
seen the same practice followed three times by my
colleagues, without reckoning several narratives which
others have given to me of their experience.” The
first operation was performed on a young man of twen-
ty-five. Every previous precaution likely to insure
success was adopted ; and the subsequent treatment
appears to have been, in every respect, judicious. The
patient died on the sixth day : inflammation had spread
over the whole peritoneum, and its marks were particu-
larly conspicuous on the stomach, intestines, and omen-
tum. In a woman of the age of forty, with an entero-
epiplocele of the size of a fist, very alarming symptoms
followed the operation, and life was despaired of on the
fifth day. She, however, afterwards recovered. The
third operation was performed in the presence of PETIT.
Its execution, and the subsequent treatment, were con-
ducted, according to his representation, with all possible
skill. Here death took place on the tenth day, from
peritoneal inflammation.

“T am not the only person who has observed that ope-
rations on unincarcerated hernia are not so favourable
as those performed on incarcerated cases. Several of
my hrethren have made the same remark *.”’

* Traité des Mal. Chirurg. 2. 854--357
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In twocases operated on by Mr. ABERNETHY, the pa-
tients were brought into extreme danger by subsequent
peritoneal inflammation.*

The subject of an incarcerated rupture submits to
the operation to save his life. But he whose hernia is
reducible, exposes his life to avoid an inconvenience ;
and the operation affords no greater prospect of entire
recovery than he had withoutit. Indeed, he cannot be
considered as free from the danger of a relapse, with-
out continuing to wear a truss. All these considera-
tions apply with so much the greater force in the pre-
sent day, since the improvements in the construction of
trusses have diminished the inconveniences attending
their use, and afford, not indeed a complete, but a very
great, protection from the risks of ruptures. The an-
tient surgeons might find an excuse, in the imperfection
of their palliative means, for the hazardous mea-
sures by which they attempted a radical cure:  and the
serious evils arising from the unchecked increase of
ruptures would, naturally and reasonably, lead the suf-
ferers under such disorders to submit even to a hazard-
ous mode of relief.f 'The prevalent belief that these

* Surgical Observations, pt. 2. p. 5. et seq.

t The following statement concerning the Swiss peasantry presents
a lively picture of the sufferings produced by ruptures, where the means
of relief are imperfect. “Sed miseri ob hunc affectum Helvetiorum
ruricolz considerandi nobis jam ulterius veniunt, qui herniis fidem fere
humanam superantibus interdum premuntur; haud raro enim intestina
vix non omnia in scrotum prolabentia adeo illud extendunt ut absque
stupore ejusmodi hernia non possit aspici. Membrum szpe virile fere to-
taliter absconditur, ita ut nonnisi foramen, per quod urina mittitur, de eo
appareat ; quandoque si in ejusmodi statu misero duris adhue laboribus
agitantur, facile 7o miserere vel strangulationi intestinorum ansa sub-
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disorders are accompanied with a diminution of the
sexual powers would increase the desire of a radical
cure, and provide, in an age when surgery was imper-
feetly cultivated, a constant source of imposition to the
artifices of unprincipled persons.

RicuTER has hinted at the possibility of obtaining a
radical cure, in a short space of time, by the pressure
of a tightly applied truss. ¢ Since inflamed parts con-
tract adhesions when in contact, might we not,” says he,
“ by means of the bandage, obtain in most cases a radi-
cal cure; employing it so as not only to compress the
neck of the sac, but also to excite inflammation in the
part? A truss with rather a hard pad should be em-
ployed for this purpose, drawn sufficiently tight to
cause pain, and kept on until the pain is considerable,
attention being paid to guard the spermatie chord. I
think this would be the most easy and certain method
of accomplishing a radical cure ; and I have strong rea-
sons for supposing that I have seen several individuals
cured in this way.”” The immediate connexion of the
hernial sac with the cavity of the abdomen, the facility
with which inflammation spreads over continuous mem-
branous surfaces, and our entire inability to limit its

ministratur. Adde quod etiam eo quo fruuntur victu excitentur tormina,
arctz insuper bracheriorum ligaturz illos arceant a laboribus, sudor
quoque a fortiori nisu et labore affluens subligaculum madefaciat, unde
insignes molestiz ortum trahunt. Per madefactum enim subligaculum
et fortiorem motum cutis inter laborandum insigniter atteritur, et exinde
producta vulnuscula tam urenti, et acuto dolore eos excruciant, ita ut
semper operationi se subjicere, quam tantis doloribus obnoxii continuo
vivere malint.”

Freytag in HarLEr1, Disps Chir. t. 3.p. 70,
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progress to the desired spot, are very strong arguments
against this proceeding. They expose the patient to a
risk, which the desire of removing a mere inconveni-
ence cannot justify.*

The proposal of DEssavrLT for the use of the liga-
ture in umbilical hernia will be explained in the chap-
ter on that subject : the propriety of operating on irre-
ducible cases is considered in the next chapter; and
the methods, which have been recommended to pro-
mote the radical cure, in the operation for incarcera-
ted hernia, will be examined in the section on the ope-

ration.

* See the cases quoted in the preceding chapter, page 80, to shew
the danger of trusses which exert a strong pressure.
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CHAPTER VII.
TREATMENT OF IRREDUCIBLE RUPTURES.

THE reduction of a rupture may be impracticable,
although the protruded parts suffer no strangulation.
Increased volume of the hernial contents, preternatu-
ral connexions of the parts to each other, or to the her-
nial sac, and membranous bands of allhesion erossing
the cavity of the latter, are the causes which prevent
reduction in these eases.

Thickening and enlargement of the mesentery and
omentum are the most frequent cireumstances under
the first of these heads. In irreducible ruptures of
long standing, much of the mesentery gradually passes
into the sac : this part, as well as the omentum, can-
not increase greatly in the confined situation of the
ring, but there is no obstacle to their augmentation
below. The enlarged portion in the hernial sac is eon-
nected to the sound parts in the abdomen, by a compa-
ratively thin process, and this conformation must be a
great obstacle to reduction.

Adhesions of the parts proceed probably from the oc-
casional irritation which may be derived from pressure

of the ring: and other accidental causes may assist, in
12
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a neglected rupture, in producing this effect. They as-
sume various forms, and exist in very different degrees.
Sometimes there are tolerably long and separate fila-
ments ; sometimes the parts are united into one mass
by a close and general connexion. The consistence of
these adhesions is equally various. The protruded vis-
cera may adhere to each other ; to any part of the her-
nial sae ; or to the testis, where they are contained in
the tunica vaginalis. : \

Adhesions generally occur in old hernia, which have
been left to themselves, and seldom, if ever, returned.
They may also exist in recent and small cases. The
omentum contracts such connexions very readily, and
much more frequently than the intestines. Hernia,
which have been incarcerated, will very probably go
into an adherent state ; in consequence of the inflam-
mation which they have experienced. In old and ne-
glected ruptures we may expect adhesions as well as
enlargement of the protruded viscera.

It is often difficult to determine whether adhesions
are present, except from the obvious circumstance,
that the tumour cannot be reduced. If the swelling
can be replaced in part only, the existence of preter-
natural connexions is probable: and it is still more
strongly indicated, if the scrotum or the testicle be
drawn up towards the ring, when attempts at replace-
ment are made.

The most certain, and, indeed, the only method of
avoiding the formation of adhesions, is the early reduc-
tion and exact retention of the prolapsed parts, by



IRREDUCIBLE RUPTURES. 83

means of a truss. This kind of precaution is more im-

portant in an omental hernia, for the reason above
stated. {

In the sac of an irreducible hernia, where the pas-
sage into the abdomen must have been prevented by
adhesions, water has been known to accumulate in such
quantity as to cause pain, and other considerable symp-
toms, and to render an opening necessary for its evacu-
ation.* '

An irreducible hernia must be left, in great measure,
to itself. Its bulk and gradual increase are sources of
inconvenience, and the constant possibility of strangula-
tion exposes the patient to considerable danger. The
chance of incarceration is not, indeed, very great in
these cases, since the ring is enlarged and weakened by
its long distension, and the adhesion of the viscera, if it
has occurred about the mouth of the sac, may prevent
the introduction of a fresh partinto the opening. Yet
experience proves that strangulation may occur, and
that these swellings become gradually larger. For
these reasons, it has been proposed to open the sac, to
destroy the adhesions, return the parts, and thereby pro-
duce a radical cure.

But, if this proceeding be not admissible in a case of
reducible rupture, it is opposed by much stronger argu-
ments, under the circumstances we are now consider-
ing. The danger of the operation is infinitely greater,

* Moxro; Edinburgh Medical Essays. vol. 5. ScaMucker; Ver-
mischte Schriften, b. 2.p. 55
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as a verylarge surface is exposed, and the adherent parts,
separated by the knife in a long and difficult dissection,
must also go through the processes of inflammation and
suppuration. Let it be further considered that the parts
contained in a large and old hernia cannot always be
kept up in the abdomen, from the diminished capacity
of that cavity ; examples of which are related in the
present chapter, as well as in the section which treats
of the operation on large hernia. Lastly, the occur-
rence of strangulation is not probable ; and if it should
appear, its progress is slow, and relief may be obtained
by milder means: yetan objection must be made to the
general rule of not operating in irreducible hernia, in
behalf of those instances, where the tumour occasions
such essential inconvenience and suffering to the patient,
as induce him, when the dangers he incurs have been
fully represented, to submit to the operation. Such
was the case of the celebrated ZIMMERMANN.* The
omentum adhered by a single filament to the testicle ;
when the former was replaced, the latter ascended with
it, and experienced very painful pressure from the
ring : if the parts were allowed to protrude again, a
portion of intestine generally followed, was pressed on
by the ring, and occasioned a fear of strangulation.
The pressure of a truss occasioned such severe suffer-
ing that it could not be borne. In a patient, on whom
Mr. ABERNETHY{ operated, an adherent epiplocele
gave rise to frequent protrusions of the intestine, which

* Related by Meken, de morbo hernioso congenito, singulari, &c.
8vo. Berol, 1772; and by ScumMuckEr, vermischte Schriften, b. 2.

1 Surgical Observations, part 2. p. 5.
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were highly distressing. In both these cases there
existed a particular source of danger and inconveni-
ence, which admitted of no remedy but the operation.

Surgical observers * have recorded several cases, in
in which large, old, and irreducible ruptures, in conse-
quence of long confinement to bed, have returned com-
pletely into the cavity of the abdomen. It has been
proposed to imitate this operation of nature by the ef-
forts of art, and the attempt has, in some instances,
been attended with success. - By confining the patient
to bed, by restricting him to a light and sparing diet,
and by the employment of venesection, calomel, purga-
tives,and clysters, ArNAuDt accomplished the replace-
ment of a vast scrotal rupture, which had existed from
infancy ; and succeeded in numerous hernia which resis-
ted every other method. His assertions on this sub-
ject are corroborated by the testimony of Lk DRrAN,}
who witnessed the progress of many of his cases. The
same plan has been successful in several instances in
the practice of Mr. HEY.§

This treatment must induce a general state of weak-
ness and relaxation, particularly favourable to the re-
turn of the protruded parts: it must also operate pow-
erfully, by causing the absorption of accumulated fat,

* Fae. HiLpaNus, cent. 5, obs. 54. Por1’s Works, vol. 2. p. 73.

+ Arwavup on Hernia, p. 292. Also his Mémoires de Chirurgie, tom.
2. pp. 476, 486, 498.
#+ Traité des Operations, p. 114.

§ Practical Obs. p. 219.
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in reducing the bulk of the hernial contents. For the
latter reason we should expect it to be particularly
successful in such ruptures as consist, for the most
part, of omentum ; and the recorded experience on this
subject justifies our conclusion. In combination with
the measures above described, considerable assistance
may be derived from keeping up a constant pressure on
the tumour, by means of a suspensory bandage, made
to lace in front, and diminished in size, according as
the contents of the swelling recede.* When the redue-
tion of the tumour has been effected, it must be keptup
by the application of a truss.

In some instances, where the parts have been return-
ed, the ultimate success of the plan has been frustrated

* When the size of the tumour is not very considerable, PET1T ad-
vises that its reduction should be attempted by means of trusses with
hollow pads: and it appears from his representation, that these have
been employed frequently in France with success. ¢ Trusses designed
for this purpose are not made with a common pad ; but the latter part
is excavated, and theyare called ¢ bandages i cuilliere ;” in others the part
corresponding to the pad is a circle, triangle, or oval of thin steel: a
piece of cloth covered with chamois, and more or less tense, is sewn to
the inner border of this steel, and such are called ¢ brayers en raquette.’
When instruments of these descriptions are used, they must be tighten-
ed from day to day, as the tumour diminishes, with great caution, the
local effect, and the feelings of the patient, being always regarded.”

“1Tt used to be stated as an axiom, that hernia with adhesions could
be reduced only by an operation : but since the management of hollow
pads has been understood by surgeons, we have reduced and kept up
several of these. Confinement to bed, and a strict regimen, are neces-
sary parts of the plan.”

He says that, when the intestine has passed up, in a mixed case, the
omentum, ifirreducible, becomes accustomed to the pressure, is dimi-
nished in size, hardened, and consolidated with the sac, so as to prevent
future protrusion.--Tr. des Mal. Chir. tom, 2. p. 335—346.
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by an unexpected oceurrence. The parietes of the ab-
domen have become so far adapted to the diminished
quantity of the viscera, that the sudden introduetion of
a large additional bulk could not be borne. A patient,
who persisted for a long time, under the direction of
ScHMUCKER,* in keeping the parts reduced, was
brought into a state of the greatest extremity, which
absolutely compelled him to remove the truss. This
gentleman has seen many instances of the same kind :
PeT1T has even known the practice to prove fatal : the
application of the truss after reduction eaused nausea
and vomiting, and other distressing symptoms, which
rendered its removal necessary, yet the hernia did not
come down again, nor did the symptoms cease : and the
patient died, as it appeared upon dissection, from in-
flammation of the peritoneum.t

In the case of an irreducible omental hernia of
moderate size, a truss with a hollow pad may be re-
commended, but an enterocele will not bear this treat-
ment.

Mr. Coorer has accomplished ' the reduction of
hernia, in some instances, after the previous application
of ice to the swelling.

A person, who has a hernia incapable of réduction, is
exposed to much greater danger than the subject of a

* Chirurgische Wahrnehmungen, vol.2. p.243. In two cases, where
Arnavup hadreturned large hernia, vehement colic compelled him to
remove the baridage, and let out the parts. They were afterwards re-
placed more gradually. Mém. de Chir. tom. 2. p. 495.

1 Tr. des Mal. Chir. tom. 2. p. 392, 393.
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reducible rupture. Strangulation may take place at
any time, in consequence of some straining or exertion ;
and complaints arising from affection of the intestinal
canal make their appearance on the slightest exciting
cause : hence it is particularly incumbent on patients
of this deseription to avoid all unusual efforts ; and, by
a strict attention to diet and the state of the fecal dis-
charge, to keep the alimentary canal, as nearly as pos-
sible, in a healthy eondition. Costiveness should be par-
ticularly guarded against.

The use of a suspensory bandage will obviate some
of the inconveniences arising from the swelling, by sup-
porting its weight, and exerting a general pressure
likely to prevent increase.

T have observed that large and irreducible hernia be-

- eome seldom strangulated. The obstruction, when it

\

occurs, is generally of that species which arises from
accumulation of the intestinal contents ; and the proper
treatment will consist in the employment of moderate
external pressure, purgatives, and clysters. The con-
duct which should be followed, if these means are inef-
fectual, is pointed out in the section “on the mode of
operating on large hernia.”

Irreducible hernia must of course be exposed to all
the consequences of external injury and violence : hence,
various cases are recorded, in which the bowels have
been burst by blows,* falls;t &e.

* CoOPER, part 2. pref. p. 2. Laceration of the intestine and mesen-
tery, without any injury of the integuments.

% Thid. p. 47.
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CHAPTER VIIIL
TREATMENT OF STRANGULATED RUPTURES;,

THE indication of cure in incarcerated hernia, is to
liberate the parts from stricture, and to replace them
in their patural situation.* 'The treatment of the
complaint, when examined in detail, will appear more
complicated than this view of the subject would lead us
to expect ; for as persons of every age and constitu-
tion, and of all ranks and conditions of life, are sub-
Ject to the disorder, the means of accomplishing the
general indication must be modified by these circum-
stances : hence we find that various methods of treat-
ment have been proposed, which, though very differ-
ent, and sometimes almost opposite to each other, may

* The propriety of eszablishing this, and this only, as the indication of
cure for strangulated hernia, is so striking and obvious, that it would
have been almost unnecessary to notice it here, had not RrcuTer and
CALLISEN, two of the most celebrated modern surgeons, represented
the matter in a different light. = The objects of surgical treatment in this
disorder, according to these writers, are, to obviate inflammation; to
subdue spasm ; to procure evacuations; and, lastly, to replace the rup-
ture : thus they combat the effect, while the cause continues to operate,
The lastis the only rational indication, and its accomplishment necessa-
rily includes the attainment of the other objects.—See RICHTER An-
fangsgriinde der Wundarzneykunst, Vol. V.p. 238. CALLISEN Syste-
ma Chirurgiz Hodiernz, pars posterior, p. 464.

13
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yet be all of them eligible in particular cases : their
respective merits may, in general, be estimated by ‘the
degree in which they contribute to the accomplishment
of the above-mentioned object.

In every instance of strangulation, the surgeon either
can or eannot determine the cause and particular spe-
cies of the disorder : in the former case his treatment
will be guided by the knowledge he has of those cir-
cumstances ; while, in the latter, he follows general
rules, and employs, without any particular indication, |
those means of which experience has proved the effi-
cacy. The last, or empirical method, is followed by
most surgeons, who, in compliante with it, adopt mea-
sures, which of course are often useful and proper, but
which are also sometimes improper and injurious.
That an attention to the cause and kind of the disorder
is essentially necessary to a judicious and sucecessful
application of the curative means must be obvious of
itself: but frequently these points cannot be made out,
and the surgeon perceives nothing more than the exis-
tence of the incarceration : here he must resort to the
empirical treatment. .

The principal means, which have been adopted for
the cure of strangulated hernia, are bleeding ; the
warm bath ; purgative medicines by the mouth, and in
the form of clyster ; injections of ‘the decoetion, or
smoke of tobacco ; opiates and other antispasmodies ;
the cold bath, and various cold and warm applications
to the part. 'The works of surgical writers afford nu-
mierous instances, in which all these methods have
been successful ; and the practice of most individuals
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would furnish similar results. But the recital of sin-
gle cases tends, as Mr. HEy has well observed, to ad-
vance our knowledge very little : our object should be
to ascertain the comparative merits of each mode, and
to deduce from thence general rules of practice. With
this view I shall consider separately what is to be said
on each of the above-mentioned methods.

SecTioN X.

The Taxis.

WHEN a surgeon is called to a case of hernia, he at-
tempts, in the first instance, to replace the protruded
parts ; which operation is technically termed the taaxis.
When the swelling is free from stricture, this replace-
ment is generally very easy; but when the parts are
more closely girt, the operation is rendered proportion-
ally difficult, and requires that attention should be paid
to the position of the body, and to other circumstancess
which may influence the chance of success. The pa-
tient should liec down when we attempt the taxis, as
many circumstances prove that the recumbent position
contributes materially to the return of the prolapsed
parts. 'When the rupture is of the inguinal or erural
kind, the pelvis should be placed higher than the
shoulders, so that the swelling itself may constitute
the most elevated point of the trunk. The patient’s
bladder should be previously emptied ; and he must
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carefully abstain from coughing, holding his breath,
or any similar efforts. These precautions procure us
as much room as possible in the abdominal cavity, and
favour the return of the protruded parts, as far as that
object can be effected, by the force of gravity.

The position of the patient must also be regulated
with a view to the opening, through which the parts
have descended. Hence, in inguinal and erural hernia,
the thigh should be bent, and rolled inwards; in order
to relax the tendon of the external oblique musele. Tt
is also recommended to elevate the shoulders slightly,
as well as the pelvis. This brings the trunk into a
curved state, and completely relaxes the abdominal
muscles. Since the position now described is the most
favourable to the return of the protruded parts, it
should be continued, as nearly as circumstances will
admit, until the rupture is replaced.

When things are thus prepared, the surgeon begins
his attempt by a gentle pressure on the tumour, which
may be gradually inereased, but should not be carried
to such an extent as to cause pain: violence cannot in-
deed be beneficial, as it is more likely to press the
parts in a mass against the ring, and thereby bruise and
injure thfam, than to urge them through the open-
ing. /

Numerous instances are recorded, in which this un-
scientific roughness has produced the most injurious
consequences. Suppuration of the omentum,* and

* ArNAVUD, Mem, de Chir, 2. 546.
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gangrene or rupture* of the intestine have been its
more immediate or remote consequences : and the dan=
ger of the subsequent operation must be greatly in-
creased, if the attempts at reduction are ineffectual.

We usually grasp the tumour with one hand, while
the other is placed to the aperture, where it may be
employed in facilitating the entrance of the parts, and
in keeping up those which have been already returned.
Success will often be obtained by exerting a general
pressure on the whole surface of the swelling ; in which
method, both hands must be employed, in order to sub-
ject the entire tumour to the action of the force. 'This
method is strongly recommended by PETIT}

The pressure should be exerted according to the
course in which the parts have been protruded : thus,
the eontents of a bubonocele pass obliquely downwards
and inwards ; those of a femoral rupture downwards and
then forwards ; yet we should not confine ourselves en-
tirely to such a kind of pressure as the course of the
hernia would suggest; but, in failure of those at-
tempts, make other trials in different directions.

The following mancuvre will sometimes succeed in

* CoopEr’s Anatomy of Inguinal, Hernia, &c. p. 23. BELL, System
of Operative Surgery, v.1. pl. 7 and 11. Mora D, Opuscules de Chit.
t. 2. p. 160. PET1T, Tr. des Mal. Chir. 2, p 328. “Combien de fois,”
says the latter writer,  a-t-on vu périr des malades le méme jour que la
réduction leur a été faite ? a Pouverture des cadavres, on a trouvé, aux
uns le boyau gangréné, aux autres il ¢étoit crevé, et les matieres fécales
repandues dans le ventre.”

1 Libro citato, p. 333---328.
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a bubonocele or scrotal hernia, after the more ordinary
methods have failed, particularly in cases, where the
strangulation seems to have beencaused by an accumula-
tion of fecal matter. Let the surgeon embrace the
neck of the swelling, close to the tendon, with the fin-
ger and thumb of one hand, and carry them downwards
with a moderate pressure, so as to remove the contents
from the portion next to the ring ; this will reduce the
size of that part, which he may then attempt to pass in-
to the ring with the other hand. Indeed, since the
obstacle exists at the mouth of the sae, reduction will
in general be more easily effected by pressing the upper
part of the tumour towards the ring, than by exerting
a general pressure over the whole swelling.

The surgeon should place himself in a situation which
he can oceupy without inconvenience for a considerable
time, since he must persist in his attempts for an hour
in some cases, before he gives up the expectation of sue-
cess ; and it often happens, that, by perseverance in try-
ing various positions and modes of pressure, hernia are
ultimately replaced, which did not yield at all to the
first attempts.

If the efforts at reduction, managed according to the
above directions, are not attended with suceess, the fol-
lowing method has been recommended. A strong man,
plaged in a convenient position near the edge of the bed,
supports the lower extremities on his shoulders, so that
the patient’s head and chest only rest on the bed. At-
tempts at reduction in this posture are said to have suc-
ceeded after every thing else had failed, and have there-
fore been highly recommended by some surgeons. I
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cannot fairly appretiate the merits of this proposal, as
I have never adopted the practice, nor seen it employed
by others. It does not seem to me to promise any ad-
vantages that could compensate for the unpleasantness,
trouble, and inconvenience, inseparably eonnected with
its employment. 'The proposer of this man®uvre must
have expected to accomplish reduction by the mecha-
nical effect, which the weight and dragging of the vis-
cera in the abdomen would have on the protruded parts.
That this idea is completely absurd, must be immedi-
ately perceived by any one who ferms a just notion of
the natural state of parts; who is aware that the abdo-
men is accurately full, and that allits contents are pre-
served in their relative positions by the pressure of the
respiratory muscles; that they cannot therefore fall
from one part of the cavity to another, but are proba-
bly just in the same place, whether the head or the
heels be the most elevated point of the body. Redue-
tion is opposed by the pressure which the protruded
parts experience, and this position can neither overcome
nor diminish that obstacle.

The return of a piece of intestine is generally pre-
ceded by a peculiar noise, caused by the passage of air
through the strictured part. It recedes at first gra-
dually, and then slips up suddenly. The omentum goes
up slowly to the very last portion, which must be actu-
ally pushed through the opening.

If the taxis should not succeed at first, it may often
be successfully repeated after the use of the warm bath,
bleeding, or eold applications.
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The ehance of returning a hernia will be proportion-
ate to the size of the opening: hence small tumours
are the most difficult of reduction, as they are always
attended with the closest stricture ; and this difficulty
is experienced particularly in crural ruptures, from the
extreme narrowness of the aperture through which
their contents descend. The probability of replace-
ment is also materially influenced by the duration of the
complaint ; it is much less in the later than in the ear-
lier stages of the strangulation, from the inflammatory
disorder which arises in the prolapsed parts.

‘When the rupture beecomes painful, we are no longer
justified in persevering in attempts at reduction by the
hand. A sufficient pressure cannot now be endured;
and the force which is employed only tends to inerease
the inflammation, and accelerate the approach of gan-
grene. At this period the operation is required, and
should be performed without delay.

The surgeon is not warranted in relying on the taxis
as his chief method of accomplishing reduction; he
should not waste in unavailing efforts of this kind, that
time which ought to be devoted to the prosecution of
more vigorous measures. When he cannot reduce a
rupture at one fair trial, he has less and less chance of
effecting this object in the subsequent progress of the
case, unless he can produce an alteration in the state
of the tumour by other means.

My opinion on this subject is confirmed by the expe-
rience of RICHTER, whose words I shall take the liberty
of quoting.
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Je n’ai vu que tres rarement une hernie vraiment in-
carcérée etre reduite par le taxis, et lorsqu’on a pa la
reduire, les eirconstances avoient éte tellement ameli-
or¢es par d’autres moyens, etles parties rentrerent si fa-
cilement et si inopinéntent, quoiqu’on eut fait aupara-
vant les tentatives en vain, que j’ai penche toujours a
croire qu'elles seroient rentrées d’elles mémes quelques
heures plus tard.”*

Mr. Hev{ also advises us to be cautious of doing too
much, as he has seen great harm arise from long con-
tinued efforts to replace the strangulated intestine.

The opinion of RicHTER and of Mr. HEY receives
the strongest confirmation from the experience and rea-
soning of DEssAuLT.; Long practice had shewn that
justly fameus surgeon, that ruptures, in which the in-
flammatory symptoms are strongly marked, are seldom
returned by the taxis, and that the repeated and forei-
ble attempts at reduction§ employed before the opera-

* Traité des Hernies, par RouGEMoNT, p. 66.
T Practical Obs. p. 144.

4 @uvres Chirurgicales de DEssavLT, par BicrAT, tom. IL p. 332—
338.

§ Those, who have seen much hospital practice, will recognise the
justice of the following remark. ¢ Il'en est des hernies etranglées
comme de Pintroduction des sondes dans les rétrecissemens de Purétre ;
il faut, avant de recourir aux derniers moyens, que chacun se soit
équisé en secours préliminaires ; il faut que Veffortde tous les consultans
passe, pour ainsi dire, sur la tumeur ; s’ils sont nombreux, est-il possible
qu’elle ne soit pas meurtrie, dechirée surtout si, comme il arrive, chacun
cherche a P’envi A obtenir, a force de pressions ce a quoi n’a pu reussic
celui qui I’a précéde ”—p, 336.

A
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tion, have a most decidedly unfavourable influence on
the event of the case; hence he was led to proseribe
the taxis in the inflammatory strangulation, until the
previous use of other means had produced a change in
the state of the swelling ; and he justifies his conduct
by the eomparison of two lists of patients operated on
at the Hotel Dieu: in one of these were contained the
names of patients, on whom reduction by the hand had
been attempted before the operation in the usual man-
ner; and in the other, of these, who had been eperated
on without such attempts.*

The reader will not, I hope, eonceive, that the re-
marks, which I have now made, are intended to con-
vey a general disaprobation of the use of the taxis.
They are applied to those cases only, in which the ex-
istence of considerable pain in the swelling and abdo-
men, together with other circumstances; denotes that
the incarceration is of the inflammatory kind. Where
the rupture is tolerably free from pain and tension, and
the general character of the case is slow and languid,
a judicious use of the taxis can never be injurious.
And, although it is undoubtedly true, that the first at-
tempt is the most likely to be successful, and that the

¢ The remarks of PET1T on this subject coincide with those of Dzs-
SAULT.

“I y a des gens qui veulent réussir, et qui se vantent méme de les ré-
duire toutes : malheureux les pauvres malades qui tombent entre leurs
mains ; ils compriment trop Pintestin, la meurtrissure qu’ils y font, de-
vient quelquefois mortelle par I'inflammation et la gangrene quiy sur-
viennent. J'ai été plus d’une fois appellé en pareil cas, et Jai fait
avec répugnance des operations aux malades sur qui lon ayoit fait
de pareilles tentatives.”—Tr. des Mal, Chir. t. 2. 327328,
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hope of reduction diminishes as the strangulation con-
tinues, it does not follow that other trials should be
proseribed. They may be renewed, when the means
employed to promote the return appear to have made
any fayourable change in the tumour, or in the general
condition of the patient.

- Mr. Witmer* of Coventry, has suggested a plan,
which should be noticed in this place. He proposes to
make pressure by means of a weight left on the part
for several hours. It succeeded with him in twe cases.
A two poundleaden weight was employed in ene of these,
and a common smoothing iron in the other. If the
swelling were free from pain, and the circumstances
not urgent, there could be no objection to a trial of
this method.

SecTIOoN XL

Treatment after Reduction.

THE patient is not to be considered as free from all
danger, even when the rupture has been reduced. Gene-
rally, indeed, the symptoms are immediately relieved,
and complete recovery speedily follows. But the cause
of the strangulation may be of such a nature, that the
reduction does not affeet it; and its continued opera-

# Practical Obs. on Hernia, ed. 2nd. Case 1 and 2.
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tion is indicated by other effects, although it no longer
produces incarceration. The patient may suffer under
symptoms produced by the strangulation : as, for in-
stance, inflammation of the bowels, which may be ap-
prehended particularly when the incarceration has last-
ed long, and has been violent, Or the complaint may
have been inflammation of the parts in the hernia, and
then the situation only of the affected organs is chang-
ed.

If the strangulation has been caused by any disorder
of the bowels, the mere replacement of the prolapsed
parts cannot be expected torestore the patient to health.
Even under other circumstances, the existence of the
obstruction is a source of irritation to the. intestinal
canal, which cannot with safety be overlooked by the
surgeon. The symptoms will not entirely disappear,
until evacuations per anum have occurred; and these
in general do not take place spontaneously. The bow-
els are irritated and oppressed by the accumulation of
their contents consequent on the obstruction. Hence
mild purgatives, such as small doses of vitriolated mag-
nesia, and elysters, should be ordered immediately af-
ter the reduction, and repeated at proper intervals, un-
til the whole collection is cleared away.* This con-

* Rrcurer has been surprised at the prodigious quantity of alvine
discharges, produced by the action of purgatives, after the reduction of
a strangulated hernia; and he believes that a species of gastric fever
follows violent strangulation. He has seen, under such circumstances,
a true bilious fever, continuing for several days, and removed by, the
repeated employment of purgatives. He warns us against confounding
a feverish affection of this kind with the effects of inflamed bowels ; since
bleeding, and the other means necessary in the latter case, would only
aggravate the evil in the former.—Tr. des Her. p. 68.
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duet will be more particularly necessary, if the strangu-
lation appears to have arisen from accumulation of the
intestinal contents.

Where inflammation has been excited, previously to
reduction, the effect will not cease, on the removal of
its meechanical cause.* A continuation of the symp-
toms of strangulation, together with those which indi-
cate inflammation in the abdomen, will then require
bleeding, and the other antiphlogistic treatment, until
these alarming appearances are removed.

It is possible that the rupture may not be completely
reduced ; a small portion of intestine may be still in-
cluded in the stricture. = If this keeps up the symptoms,
and is irreducible, the operation becomes necessary.

A strangulation of the bowels, when returned, has
been caused by preternatural adhesion, or uncommon
conformations of the omentum. These occurrences
are extremely rare, and cannot possibly be discovered
during the patient’s life.

Lastly, it has been thought possible that the hernial
sac may be returned, with its contents, and that its
neck, in a thickened and indurated state, may keep up
the strangulation. = L DRrAN{ first asserted this in the
case of a femoral rupture, where he found, on dissec-

* Death has occurred from peritoneal inflammation, in a case where
an inguinal hernia had been returned without any delay—CaMPERI,
Icones Hern. p. 3.

T Observations, obs, 58
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tion, the sac pushed into the abdomen, with its con-
tents ; and still firmly including them. DEe nA FAYE¥
and ARNAUD} confirm this statement by their own ex-
perience. The difficulty of accounting for this fact

when the universal adhesion of the sac to the surround-
ing parts is considered, particularly when the neck of
the cavity is thickened ; and the still greater difficulty
of allowing that a large tumour, (for that of LE DRAN
was a considerable one,) could be thrust under the eru.
ral arch, led Mr. Lourst to consider the whole affair as
fabulous. RicHTER has espoused the defence of Lk
DraN with considerable warmth ; both in a separate
publication,§ and in his large work on hernia.| I have
never seen nor heard of such an occurrence : it seems;
indeed, to me, to be nearly impossible. At all events,
it must be so extremely rare, as hardly to deserve to be
taken into a general view of the subject.

*® Operations de Dionis, edit. 5, p. 324, note a.
T Tr.des Hernies, t. 1. p. 96.
% Mem de PAcad. de Chir. t. 4. p. 299.

§ Programma, in: quo demonstratur, herniam incarceratam una cum
sacco suo reponi per annulum abdominalem posse, contra chirurgum gal-
lum clar. Lovis.

|] Chap. 15.
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SecTioN IIL
Blood-letting. .

Tae use of blood-letting in strangulated hernia has
been very freely adopted, and warmly recommended by
the most celebrated modern surgeons. The grounds
of this practice are derived from the state of inflamma-
tion, which occurs sooner or later in the prolapsed
parts; and which is propagated from that source over
the whole abdomen. Besides its effects in curing and
preventing inflammation, the state of faintness which it
produces is said to be peculiarly favourable to redue-
tion. Mr. PorT,* in this country, has been the most
strenuous advoecate of venesection, and the high estima-
tion in which his writings are most deservedlyheld has,
no doubt, been a chief cause of its very general employ-
ment. RicHTERf and CALLiseN,f the authors of the

% Perhaps thereis no disease affecting the human body, in which
bleeding is found more immediately and eminently serviceable than in
this ; and which, therefore, if there are no particular circumstances in the
constitution prohibiting it, ought never to be omitted ; but, on the con_
trary, should be freely and largely repeated, if it appears at all neces-
sary.” Por1’s Works, vol. 2. p. 79. Suare’s advice on this subject is
just the same, Treatise on the Operations, edit. 10. p. 17.

1 ¢ Aussitdt que la hernie est douleureuse, il faut saigner, de quelque
espéce que soit Pétranglement.”
RicHTER, Traité des Hernies, p, 93,

# “Przcipuus vero cardo vertitur in sanguinis detractione; qua non
solum inflammationi obstat, et inde eo magis necessaria est, quo distinc-
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most approved continental systems of surgery, have
been no less forward in recommending the free and al-
most indiseriminate use of the lancet in this complaint,
Yet the authority of these great names has not gained
universal assent to their opinions. Some eminent sur-
geons of this country have not only doubted the utility
of venesection in strangulated hernia, but have publish-
ed opinions most decidedly adverse to the practice. Mr.
" 'Winmer* of Coventry, and Mr. Avanson of Liver-
pool, consider bleeding as completely inefficacious in
forwarding the reduction : the weight of Mr. CooPER’s}
experience has been added on the same side of the ques-

tion.

The degree, in which any particular mode of treat-
ment can contribute to liberate the contents of a stran-
gulated hernia from stricture, is the fair criterion by
which its merits should be estimated. An examination
of blood-letting, according to this rule, will not lead us
to place that confidence in its powers, to which the
strong recommendation of PorT, of RicHTER, and of
CaLLisEN would otherwise have entitled it. Venesee-
tion cannot enlarge the opening through which the

tiora phlogoseos symptomata adsunt, sed quoque ob citam, quam inducit,
debilitatem, reductioni favet.”—~CArL1sEN, Syst. Chir. Hodiern, pars
poster. § 707.

¥ See his Practical Observations on Hernia, illustrated with Cases.
ed. 2nd. He says, on'the employment of Blood-letting in strangulated
bernia, “I have seen it often tried, but never with any success.”—p. 18-
Mr. Avansow, in a letter contained in the same work, expresses his
opinion, “that bleeding is never of the smallest service in forwarding re-
duction.”—1Ibid. p. 29. .

T Anatomy. &c. of Inguinal Hernia, p. 29.
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hernial eontents have descended ; it cannot diminish the
bulk of the prolapsed parts ; nor has it the power of ex-
citing any action of the viscera, which might extricate
them from the stricture : yet, if it were found actually
beneficial in practice, these theoretieal objections might
be justly disregarded ; but it has gradually fallen into
comparative disuse among the practitioners of this me-
tropolis, from the experience of its frequent inefficacy.
A means of such powerful operation as blood-letting, if
useless, can hardly escape the suspicion of being in-
jurious; and such, no doubt, it must be, when indis-
criminately employed in the treatment of strangulated
hernia.

I would have it understood, that this observation ap-
plies to the indiscriminate employment of large and
repeated bleedings. As patients, who die after the
operation, have generally appearances of inflammation
in the abdominal contents, I am aware that a judicious
use of vemesection, if it does not contribute to the re-
turn of the parts, cannot be injurious on the princi-
ples abovementioned. I think that the advocates and
opponents of blood-letting have stated their opinions too
strongly on the opposite sides of the question, and that .
a prudent practitioner will take a middle course be-
tween these two extremes. ~ He will not with PorT use
venesection in all instances, neither will he follow Mr.
WirMER in discarding it entirely from the treatment of
hernia, but will restrict its employment to a certain
class of cases.

He will have recourse to it when the strangulation

is of the inflammatory kind ; when the hernia is small
16
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and recent ; the abdomen tense and painful ; and the
patient young, strong, and plethoric. Two cases are
related in the excellent Practical Oservations of Mr.
Hev*, which will serve to shew under what circum-
stanees venesection is allowable. The experience of
this judicious practitioner leads him to concur with
Messrs. WiLmer and Aranson in declaring, that blood-
letting has generally failed to procure the return of a
strangulated intestine, although he does not agree with
‘them in their universal reprobation of its employment.

One advantage is certainly derived from venesection,
although it should prove inadequate to the intended ob-
ject of its employment, viz. that, by checking inflam-
mation, it keeps the disorder stationary, and is there-
fore attended with no loss of time.

It is hardly necessary for me to observe, that the
conduct of the surgeon cannot be regulated in these
cases by the state of the pulse ; the pain and tension,
and other symptoms, will justify him in employing or
repeating this evacuation, where the pulse is weak, and
not beyond its natural frequency. Neither should he
be deterred from using the lancet by coldness of the ex-
tremities, pale countenance, and weak respiration : since
these are ordinary symptoms of inflamed bowels : and
the experienced surgeon knows that venesection will
raise the pulse, restore warmth to the limbs, and appa-
rently strengthen the patient.

In order to obtain all the advantage, which can be

* P. 124,
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derived from blood letting, we are directed to continue
it until fainting is produced ; and to attempt reduction
at that time. This precept must be received with
some allowance. Syncope is not easily produced in
some individuals ; and the general condition of the sub-
ject must be regarded. A small bleeding, however,
can do no good, even if repeated. The blood should be
drawn rapidly from a large opening, and in considera-
ble quantity ; due regard being paid to the age and
strength of the patient, and the species of strangulation.
If syncope occurs, we may take advantage of it for at-
tempting reduction.

SEcTION IV.

The Warm Bath.

Tue Warm Bath is used with views partly analogous
to those, which guide the practitioner in the employ-
ment of venesection : it induces a state of faintness and
relaxation, under whichi reduction may be attempted
with advantage. The weakness produced by this remedy
is temporary, and is not attended with any subsequent
debility. The use of opium may be advantageously
combined with it, if the symptoms of irritation are
strong. After the taxis has been unsuccessfully em-
ployed, the patient should be placed in the warm bath,
if possible, in the recumbent position : when faintness
comes on, the attempts at reduction may be renewed in
the bath.



408 TREATMENT OF STRANGULATED RUPTURES-

The warm bath may be used in the early stages of
the complaint, when the symptoms are not yet yery ur-
gent. If the strangulation has lasted for some time, SO
that the circumstances require dispatch ; if it has resist-
ed more powerful means, such as the topical appliea-
tion of cold and the tobacco elyster, it would be mere
waste of time to employ this remedy ; when indeed the
strangulation is completely formed, the warm bath of-
fers but a slight chance of producing the return of the
parts.

SEcTioN V.
Purgatives.

PurGATIVE medicines have been recommended with
the view of exciting the peristaltic action of the intes-
tine, and thereby extricating it from the stricture. Ex-
perience has taught us to repose very little confidence
in these remedies : they are not only inefficacicus, but
actually prejudicial in the inflammatory strangulation.
They are either immediately rejected on reaching the
stomach ; or, if they pass into the intestines, increase
the irritation under which the parts already labour.
Hence the most approved surgical writers* of the pre-
sent day prohibit their employmentin cases of that de-

* Port’s Works, vol. IL p. 82 —Ricurer Traité des Hernies, p. 89.
—HEY’s Practical Obs. p. 128.—Wi1LMER, Practical Obs. p 39.
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seription. In old and large hernia, where an accumula-
tion of fecal matter, from torpor of the intestine, is the
cause of strangulation, and the symptoms are of the
chronic kind, purgatives may be employed with success.
If vomiting has already appeared, it may be allayed by
opium and the efferveseing draught, so as to allow a
fair trial of the purgative. 'I'ie most violent remedies
of this description are not always the best in such a
case. Epsom salt, dissolved in a large quantity of
water, and exhibited in small and repeated doses, gently
excites the action of the parts, and is preferable to the
more drastic purges.

Opium may be combined with this remedy, to make
it sit better on the stomach. RIcHTER* commends the
‘eombined - employment of purgatives and opium, and
praises highly, from his own experience, the following
formula. Melt an ounce of Epsom salt in five ounces
of infusion of camomile flowers; add two ounces of lin-
seed oil, one ounce of lemon juice, one ounce of the sy-
rup of red poppies, and two grains of purified opium :
shake them well together, and give a spoonful every
quarter of an hour, until it operates.

Purgatives are no longer serviceable, when inflam-
mation has come on, even in those cases where  their
employment was proper in the first instance.

An omental hernia is another exception to the ge-
neral doctrine on the subject of purgatives. If we can

clear the intestines completely, the operation will be

* Traite des Hernies, p. 82
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seldom necessary : bleeding, the warm bath, and fo-
mentations to the abdomen, may be usefully combined
in this case with such means as will evacuate the
bowels.

As the tendency to sickness may render it advisable,
in such a case, to exhibit the purgative in the form of
pills, the union of calomel and the cathartic extract* is
well adapted for the purpose : for the same reason, a
combination of opium with these medicines may be ser-
viceable.

Purgatives, in the form of elysters, do not seem more
efficacious than the same remedies taken by the mouth :
if the intestine below the stricture has not been already
emptied, (which, however, it generally is, soon after
the strangulation is formed) clysters will bring away
its contents. 'Their exhibition in this form is not lia-
ble to the same objection, which rendered it improper
to administer them by the mouth; viz. the increased
irritation which they occasion. 1In cases where purga-
tives are proper, clysters may be combined with them.

* Dr. HEBERDEN considers the cathartic extract and vitriolated mag-
nesia to be the best purgativesin casesofileus. He directs half a dram
of the former to be made into five pills, with the addition of a grain or a
grain and a half of opium : these are to be taken one at a time. If the
vitriolated magnesia be employed, a dram of it should be dissolved in
an ounce of water, weak broth, or gruel, and taken every half hour.

Medical Transactions, v. 2. p. 516.
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SrcTioN VL

Tobacco Clyster.

CLYsTERs of tobaceo constitute our most powerful
and certain means of relieving incarcerated hernia, in-
dependently of the operation; and general experience
has so clearly shewn their efficacy, that the knife is
rarely, if ever, resorted to in the present day, without
a previous trial of this remedy. Yet it is not invaria-
bly successful ; we can by no means assent to the ob-
servation of HEISTER,* that the use of tobacco renders
the operation in all cases unnecessary. = It may be em-
ployed in the form of infusion, or of smoke : in the for-
mer case, one dramt of the herb having been boiled for

* « Posteaque adhuc aliquo ejusmodi zgros hoc fumo tabaci felicitér
restitui ut nunquam adhuc hoc in morbo ad scalpellum accedere opus
mihi fuerit” Instit. Chirurg. p. 807.

1 One dram of tobacco, boiled or infused in a pint of water, is the
quantity generally recommended by English practitioners.—PoTT’s
Works, vol. IIL. p. 276 - HEy’s Practical Obs. p. 140. CooPERr, Anat.
&c. of Ing. Hern. p. 24. HeserpeEN’s Commentaries, p. 270. And
this is generally found sufficient to produce the desired effect. The
cases quoted below from Mr. CoorEr should render us cautious in ex-
ceeding this proportion: RicHTER, however, orders an ounce of tobacco
to the same quantity of water.—Anfangsgriindeder Wundarzneykunst.
vol. V. p. 264. Can this difference be accounted for by the habit of
smoking, which is universally prevalent in Germany ?
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ten minutes in a pint of water, the strained liquor
should be injected. The smoke is impelled into the
vectum from the well knewn apparatus, consisting of a
bellows, long pipe, &e. The effects on the patient ap-
pear to be nearly the same in both instances, and our
present experience does not warrant us in aseribing a
preference to either form of the remedy.*

The beneficial effects of tobacco do not depend on its
purgative power, as 1 have already stated that purging
elysters are nearly inefficacious. It not only excites
the action of the intestines, but exerts a peculiar de-
pressing influence on the system at large; it reduces
the pulse, and brings on nausea and sickness, cold
sweats and fainting, under which circumstances the
parts recede spontancously, or may be returned by the
slightest pressure. Its use should be continued until
these effects are produced ; the quantity required for
this purpose varies considerably in different persons.
Mr. CoopER has seen two drams, and even one dram,
employed in the form of infusion, prove fatal to the pa-

* Mr. Hey prefers the decoction, without mentioning the grounds of
his preference, p. 140. PorT and RrcuTER seem to think the smoke
preferable. The former states, that the smoke does not operate so
powerfully on the nervous system as the decoction. The administration
of the smoke is often attended with considerable trouble and inconve-
nience, from the apparatus being damp, or out of order, so that the de-
coction has grown into more general use : and it must be allowed that
this is the most certain way of employing the remedy. YetI thinkthat
the smoke can be employed to a greater extent, without fear of the con-
Sequences, than the decoction: and this is an important Ppoint, since the
remedy often fails from not being continued long enough,
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tient.* In other cases, two ounces have been consumed
in the smoke apparatus before the necessary effect was
produced, and the case terminated favourably.t 1
have seen two drams of the decoction used, and two-
thirds of an ounce entirely eonsumed in smoke in the
same patient, who was fifty years of age, with the pro-
duction of very slight effect : I afterwards operated in
this case with complete success.

The tobacco has sometimes been suceessful in the
extremest cases; a rupture was reduced by this reme-
dy under Mr., Port’si direction, when every other
means had failed, and the patient had been placed on
the table for the operation. Similar instances of its
efficacy are related by the same author. I think it
worth while to add to the testimony already before
the public, the following proofs of its great powers ;
previously observing, that 1 do this merely to shew
what the remedy is capable of effecting, and not for
the purpose of exhibiting models of the conduc?, which
a surgeon should pursue in such instances.

CASE L

ALL the usual means had been employed ineffectual-
ly, ina strangulated serotal rupture, for the space of five

* Anatomy, &c. of Ing. Hernia, p. 24, The smoke seems to have
deen fatal in'a case observed by DessavrT; (Euvres, 2. p. 344

4 Por1’s Works, Vol. IIL. p. 277.

+ Thid.
16
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days. The tobacco smoke was resorted to ; and, after
persevering in its use for a considerable time, the tu-
mour subsided spontaneously.

CASE 1I.

In another case, where the strangulation had lasted
for a week, and the feeble pulse, fecal vomiting, pallid
countenance, and oppressed breathing, indicated the
greatest danger, the tobacco produced its benefieial
effect, and the patient recovered.

CASE III.

IN one instance, where the smoke was ultimately
successful, its effect on the system at first was nearly
fatal. The strangulation had existed for three days,
in which time purgatives and clysters, large bleedings,
and cold applications, had been ineffectually employed.
The administration of the tobacco produced such a state
of tremor and faintness, as to make the attendants
think the patient was dying. The pulse sunk so as to be
scarcely perceptible ; and the countenance bore marks
of approaching dissolution ; under these circumstan-
ces the stricture gave way, the parts returned, and the

nervous system soon recovered from the effects of the
remedy.
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I shall conclude my observations on this part of the
subject, by stating that the tobacco, like every other
means, has often failed ; but that no other remedy has
been so frequently successful : and that, when this has
appeared, on a fair trial, to be incapable of accomplish-
ing our object, the only resource lies in an immediate
performance of the operation.

SecrioN VII,

Antispasmodies.

Tue utility of antispasmodies in strangulated hernia
is much insisted on by RicHTER:¥* he includes under
this denomination the warm bath, emollient fomenta-
tions to the abdomen; opium, ipecacuanha in small
doses, &e. Opium, indeed, has been often recommend-
ed, and many cases might be collected, where it should
seem to have promoted the return of the prolapsed
parts ; but general experience does not warrant any
great reliance on this remedy. It possesses, according
to Mr. HEY’s{ observations, the power of suspending
the pain and vomiting, even where it provesultimately
inefficacious. It may therefore be an useful auxiliary,
under certain circumstances, although it cannot he
considered as a primary means of accomplishing our
object.

* Anfangsgriinde der Wundarzneykunst, vol. V. § 322--329.
1 Practical Observations, p. 134, and Case, p. 129.
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Dr. HeserDEN* speaks very highly of the use of
opiates, in cases of ileus, from his own experience. The
advantages derived from such remedies, according to
this writer, are, that they enable the stomach to bear
stronger and more repeated doses of purgatives, obviate
the want of sleep, and suspend the distressing anxiety
and restlessness. Even if the case should be desperate,
they will alleviate the sufferings of the patient, and
tranquilize the last moments of that existence which
they cannot prolong.

On the use of ipecacuanha, and other antispasmodics,
my own experience does not enable me to decide. I
should not expect any benefit from their employment.
When I am informed that the return of a hernia has
been effected by means apparently so inadequate as
the exhibition of twe grains of opium and castoreumt,
I cannot help suspecting that reduction might have
been accomplished without the aid of these medicines.
Not content with employing ipecacuanha in nauseating
doses, RICHTER actually speaks of giving it in such
quantity as to occasion vomiting. I am ' exceedingly
surprised to meet with such a proposal from a person of
RicHTER’s good sense and great experience. Surely,
if vomiting is to effect the return of a strangulated
hernia, we may leave the ease to nature : this symptony
appears speedily enough without the use of emetics.

* Commentaries, p. 272,

1 Ricurxr Trait¢ des Hernjes, p. 52
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SEcTroN VIIL
Cold Bath, and cold Applications.

TwuE cold bath, and the dashing of cold water on the
patient, although, perhaps, successful in a few cases,*
have never produced very decided benefit, nor been at-
tended by such general good effect as to warrant their
recommendation.

The application of cold to the hernia is entitled to
more = attentiont. = This may be accomplished by
pounded ice, tied up in a bladder, and placed on the
rupture. A solution of sal ammoniac, or of other salts,
in cold water, may be employed in the same manner.
The application of folded cloths dipped in iced water,

¢ PeTIT mentions a case, in which, after the regular and unsuccess-
ful employment of the usual means of art, he had resolved on the ope-
ration, and was on the point of making his first incision, when he was
stopped by the arrival of the patient’s grandmother, who commanded
him to desist. She had the patient placed on a blanket, and ordered a
hucket of cold well water to be dashed on the thighs and abdomen ;
and the bernia returned almost immediately.~Tr. des Mal. Cher. t. 2.
p. 325.

* Mr. WiLmer has been very strenuous in recommending this prac-
tice, and has related several cases of its successful employment.—See:
the second edition of his Tract, London, 8vo., 1802.
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and frequently renewed ; and the evaporation of ether*
upon the part, are other means of accomplishing the
the same object. We should persist in the trial for
some hours,t in order to give it a fair chance ; yet cau-
tion must be obseryed on this point ; for the scrotum has
been frozen by the long continued application of ice.}

The topical application of cold is one of our most
powerful means of treating strangulated hernia, and is
to be considered as second only to the tobacco. We
eannot explain very satisfactorily the exact manner in
which this remedy operates. It is suppesed, by causing
a constriction or corrugation of the integuments and
external parts, to create a general pressure on the sur-
face of the prolapsed viscera. At the same time, by
diminishing the inflammatory disorder, it will reduce
the bulk of the parts, and these two effects concur in
promoting the reduction. As the sensibility of the
swelling is lessened, by the operation of the cold, the
parts may afterwards be handled with less pain. ' Tt
may be combined with the use of the tobaceo.

* Instances of the efficacy of this treatment are related in Duncan’s
Commentaries, vol. 17. p. 487. and vol, 18. p. 443. See also ScuMALL
in LopEr Journal fiir Chirurgie, b. 1. p. 681.

t X no benefit is derived in the course of four hours, we need not ex-
pect success from the further prosecution of the cold application.

% CooPER, pt. 1, p. 25,
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SeEcTION IX.
Warm Applications.

* Pourrices, and fomentations, both to the swelling
and abdomen, were formerly very generally employed
in the treatment of strangulated hernia ; but repeated
experience has so fully demonstrated their inefficacy,
that no practitioner of the present day would place the
least confidence in them. The constant progression of
these cases from bad to worse renders it necessary, that
effectual means should be resorted to in an early stage
of the complaint ; hence, any mode of treatment, which
in itself may be harmless, becomes, from the loss of

-time which it oecasions, positively prejudieial.

SeEcTIioN X.
General Observations.

IT may be expected, that these observations on the
various modes of (r:ating strangulated hernia should
be applied to cases as they actually oceur; but this
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must be done by the surgeon in his practice. ' He should
endeavour to ascertain the cause and species of the
incarceration ; and he must exert his own judgment in
the selection of his means, and their adaptation to the
circumstances of the case. If he is called in the early
state of the complaint, and the taxis has been unsuc-
cessful, warm bathing and blood-letting, -where the
circumstances admit of it, will be the first means for

“him to employ. I should not, however, be inclined to

recommend the warm bath, unless it can be prepared

expeditiously.

Cold applications to the tumour hold the next rank in
the list of remedies. © Should these be unsuccessful, he
will give a fair irial, with as little delay as possible, to
the tobacco; and, in the event of its failure, immedi-

ately operate.

A surgeon, whose opinion, from his vast experience,
and disinterested zeal for the improvement of his pro-
fession, is entitled to our greatest attention, has ques-
tioned the propriety of commencing operations, in all
cases of strangulated hernia, by attempts at manual re-
duction. “If,” says DEssAvLT,* “the strangulation
is slight, the warm bath, with a proper position of the
body, and emollient applications, will bring about the
return of the intestines by their relaxing effects. Some
cases might, no doubt, be more promptly relieved by
the taxis ; but we must place against these all the in-
stances in which our efforts, by inereasing inflamma-
tion and swelling, are not only useless, but injurious.

* @uvres Chirurg. t. 2. sect. 4.
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Should the strangulation be more considerable, and re-
quire a proportionably greater force, the danger will
be augmented in the same ratio. The failure of these
exertions leaves the operation as the last resource ;
but do not expect it to be successful : the injury already
done to the parts is an alarming source of danger.”
On this circumstance DEssAurLT always founded his
prognostic, which was generally correct. ¢ Think fa-
vourably (said he) of a hernia which has not been
handled before the operation.” A rule should, there-
fore, be established in conformity with these princi-
ples, to abstain from the taxis at the beginning of stran-
gulation, and to employ relaxants. When these have
produced an alteration in the tumour, gentle attempts
at reduction will complete the business. The treat- °
ment of strangulated hernia was conducted at the Ho-
tel Dieu in compliance with these notions. The pa-
tient was placed in the warm bath, immediately on his
arrival ; with his trunk in the same position as is em-
ployed for promoting the return of the parts in the taxis.
He was left there as long as he could bear it; perhaps
for one or two hours. An emollient eataplasm was af-
terwards placed on the tumour, and clysters were in-
jected. The bath was used three times in the day.
When the inflammatory symptoms were considerable,
venesection was combined with this treatment.

These remarks are particularly applied to the in-
flammatory strangulation: although they do not pre-
cisely accord with the usual practice of this country,
it will probably be allowed, that they are not entirely

unsupported by reason ; and they are deduced, accord-
17
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ing to the representation of Bicuar, from the result of
all DEssAurT’s experience. They who are not disposed
to adopt, in its full extent, the opinion and practice of
the French surgeon, will probably coincide with him
so far, as to allow that the infliction of considerable vio-
lence onorgans, which by their construction,are prone to
inflammatory action, and, in their natural situation, are
completely protected from external injury, may be inju-
rious; that such treatment is more likely to be hurtful,
when these organs are actually inflamed : and at all
events, that the rude handling of a rupture by five or
six persons, in succession, can do no good, but may
possibly be very mischievous.

The employment of venesection, clysters, and purga-
iives, if the stomach will bear the last-mentioned reme-
dies, will generally relieve the distressing symptoms
of an epiplocele, ‘and preclude the necessity of having
recourse to the operation. The application of leeches
to the tumour affords a prospect of benefit in this case.

When, as it very frequently happens, the aid of the
surgeon is not required until the complaint has lasted
for some time, a trial of the tobacco, together with the
topical use of cold, should be immediately resorted to ;
as cireumstances will not admit of delay in the previ-
ous use of less powerful remedies. His own discern-
ment must be trusted for adapting his means and con-
duct to the different circumstances of an inflammatory
and a chronie case. 'The use of purgatives and elys-
ters, which are beneficial in the latter, do not afford a
chance of success in cases of the former description.
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They should never be employed, unless the slow pro-

gress of the case clearly shows that the danger is not
urgent.

I wish to impress the surgeon with the propriety of
giving, without delay, an adequate trial to the most
powerful means which the art affords, and of perform-
ing the operation as soon as it can be clearly perceived
that these are unsuccessful.* There is no reason to ex-
pect that a less active remedy will succeed, when a
more potent one has failed. The chance of reducing a
rupture is lessened in proportion to the duration of the
complaint : the prolapsed parts becoming more inflam-
ed; are more efosely pressed by the strieture, and soon
fall into a state, where attempts at reduction by the
hand are inadmissible.{

* ¢ In universum notandum, remedia incarcerationi opitulantia, cito
et strenué adhibenda esse, cum natura hic parum aut nihil faciat, e
omnis z2groti salus ab artis auxiliis petenda sit: omnis mora, omnisque
tardior aut negligentior remediorum usus, semper damnosus, szpissime
exitialis erit.”—CALLISEN, pars poster, p.464.

1 This argument has been so clearly and forcibly stated by RicuTER,
that the reader will not be displeased at my inserting the following ex-
tractfrom a paper of his in the Gottingen Commentaries :—* Quando
mitiora remedia sedulo et dextere, astincassum adhibita sunt, differenda
non amplius est operatio. Quid enim spei superest, ut quod primo die
non preestiterint, id prastent postero? Increscit omni momentc vehe-
mentia morbi, increscit vis illa, quz constringit partes prolapsas, in-
crescit difficultas medele, ut itaque, quz initio morbi, ubi facilior cura.
tu morbus erat, nil profuerunt remedia, certe sub progressu morbi jam
curatu difficilioris nil proderunt; superest hic operatio tanquam unicum
remedium, quod, ut jam differatur, nil est, quod suadet, cum ab hoc
solo salus expectanda sit, cum increscat omni momento periculum vitz."
Novi Commentarii, t. 5. p. 63.
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The danger, to which the patient is exposed by the
opevation, is less than that which he un;lergoes by de-
lay. In the latter case, inflammation and gangrene of
the part, with similar affections of the other viscera,
and the highest degree of sympathetic constitutional
irritation, are surely produced by a continuance of
the inearceration. In this state the operation is per-
formed under the greatest disadvantage, as the local
and general disorder both threaten a fatal termination.
If we operate while the parts are uninflamed, the risk
of the operation only is endured.®

Our conduct must not be guided merely by the dura-
tion of the case ; the kind of strangulatien, the nature
of the symptoms, the effect of the means employed, and
the state of the parts, must influence our determination.
Small and recent hernia, or such as, having been kept
up for a long time by means of a truss, are suddenly
reproduced , admit of very little delay. 'The strangula-
tion is violent in such instances ; and inflammation and
gangrene soon come on. In old and large ruptures,
which have been often down, and often replaced, the
symptoms are not so urgent, nor the necessity of opera-
ting so pressing.t :

* ¢ Certum hujus operationis periculum de nimia operationis dila-
tion® pendet, si =groti jam viribus exhausti partes elapsz-gravissima
phlogosi, in gangrznam prona corruptz, et morbus ad reliqua contenta
abdominis propagatus fuerit.”—CALLISEN, pars poster, p. 478,

t Ihave mentioned some instances already, (note in chapter 1. sec-
tion 5.) where strangulated hernia proved fatal in one day. Le Draw
bas related a case in which the operation was performed on the seven-
teenth duy, and the parts were not much affected. —Qbs. 57.
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We grant, that the event of the operation, under any
eircumstances, is uncertain: but the unfortunate ter-
mination, which so frequently attends it, must be as-
cribed, in the majority of cases, to its being delayed, un-
til the state of the protruded parts, or of the patient’s
general system,is such, as to leave little chance of suc-
cess.

It is hardly necessary, in the present day, to combat
the opinion, that any time previous to the actual occur-
rence of gangrene is early enough for the operation.
Inflammation, when it has proceeded to a vehement de-
gree, will certainly end in gangrene ; and persons have
often died of incarcerated hernia,without the complaint
proceeding to the termination in mortification.

The danger of delay has appeared so clearly to the
best writers on the subject, that they have taken great
Ppains in inculeating the necessity of an early recourse
to the operation. T'he most celebrated practitioners on
‘the Continent agree on this point with the great sur-
geons of our own country; and the dangerous and fatal
effects of delay are strongly represented in many parts
of their writings.* Several extracts from works of
the highest authority might be adduced in support of
this assertion : but I shall content myself with a quo-
tation from the Practical Observationst of Mr. HEeY :
this is particularly valuable, as it exhibits a compara-

* See Por1’s Works, vol. 3. p. 286. BerTrANDI, Traite des Ope-
rations, p. 21. ‘WiLMER, Pract, Obs. on Hernia, p. 75. RicHTER,
Tr. des Hernies, p. 105 and 106. Cavrvrisen, Syst. Chir. Hod, pars
poster, p. 473. CooPER, Anat. &c. of Inguinal Hernia, p. 26.

1 Page 143,
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tive view of the event of the operation, when performed
at a proper time, and when improperly delayed. 'When
this gentleman first began praetice, he considered the
operationas the last resource, and only to be employed
when the danger appeared imminent. “By this dila-
tory mode of praectice,” says he, I lost three patients
in five, upon whom the operation was performed.
Having more experience of the urgency of the disease,
1 made it my eustom, when called to a patient, who had
laboured two or three days under the disease, to' wait
only about two hours, that I might try the effect of
bleeding, (if that evacuation was not forbidden by some
peculiar circumstances of the case) and the tobacce
clyster. In this mode of practice I lost about two pa-
tients in nine, upon whom I operated. This compa-
rison is drawn from cases nearly similar, leaving out
of the account those cases, in which gangrene of the in-
testine had taken place. I have now, at the time of
writing this, performed the operation thirty-five times ;
and have often had occasion to lament that I perform-
ed it too late, but never that I had performed it too
soon.”

We may state, therefore, as the general inference
from what has been now advanced, that a person can
only be rescued from that danger, to which he is ex-
posed by a strangulated rupture, by the efforts of art :
that the constant and generally rapid progression of
such eases, from bad to worse, renders it necessary that
the surgeon lose no time in giving a fair trial to the
most powerful means, in order that, if these are ineffi-
cacious, the operation may be performed before the
prolapsed parts have become inflamed and painful ; that
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an operation, done under such circumstances, has every
chance of success : but that if symptoms denote inflam-
mation or gangrene of the part, the chances of a fa-
vourable event are much lessened, although the indica-
tion is still more urgent.*

I shall describe the operation, when speaking of the
inguinal hernia; and the account then given will ap-
ply also to the other species, except in particular points,
which will be noticed afterwards.

* A most singular opinion respecting the operation for strangulated
hernia has received the sanction of the celebrated HEserpEN; and I
am induced to notice it here, by the weight which a name so much re-
spected might otherwise give to a line of conduct leading inevitably to
the most fatal consequences. He regards the use of the knife as rarely,
if ever, advisable; and professes himself altogether at a loss for rules
of judging what cases are proper for the operation, and at what time
it should be resorted to. See his Commentaries, p. 273. It will not, I
should apprehend, be necessary, after the foregoing observations, to
accompany this statement with any comment. 1T shall only place by the
side of it the sentiments of & writer not less experienced than Dr.H. and
whose opinion on a surgical subject will claim at least equal authority, ,
“ Grave illud periculum quod hernia parit incarcerata, certo prasentis-
simoque chirurgia tollit remedio, operatione scilicet illa, quz hernioto-
mia vocatur.” RICHTER, in Comm. Goett. t. 5. p. 56.
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CHAPTER IX.
ANATOMY OF INGUINAL RUPTURES.

IT is right to preface the account of inguinal her-
nia with a deseription of the parts concerned, since an
exact knowledge of these will throw much light on the
subject ; and will be particularly useful in performing
the surgical operation which is required for its cure.
Here, indeed, as in many other instances, a surgeon
may get through his business without anatomical know-
ledge ; but he cannot operate with satisfaction to him-
self, nor without danger to the patient; as he must be
immediately perplexed by the oceurrence of any eircum-
stance out of the usual course. Hence we cannot be
surprised to find that he puts off the operation to the
last moment, and, with the hopes of escaping from the
performance of what he dreads, wastes that time, which
ought to be occupied in the operation, in the repetition
of trials already found unavailing. The kind of know-
ledge, which T allude to, would be sought in vain in the
most approved writers on hernia : for anatomy has hi-
therto been very little studied in reference to its con-
nexion with surgery. I cannot therefore mean to east
any reflection on those men, whose writings have ex-
- tended and improved the latter art, when I state, that
their works shew an ignorance of this subject: the
fault does not rest with them individually, but belongs
to the time in which they lived. A few observations

~Een
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on particular points lie scattered in the works of dif-
ferent writers ; but no complete deseription, and accu-
rate delineation of the anatomy of inguinal hernia ex-
isted previously to the late excellent works of CampER¥
and Mr. CoorERr.

SeEcTIOoN I.

JAnatomical Description of the Openings through which
Inguinal Ruptures tuke place.

THE aponeurotic expansion, which constitutes the ten-
don of the external oblique muscle of the abdomen, be-
sides its connexion to the whole length of the linea alba,
is attached to the anterior superior spinous process of
the ilium, and to the upper part of the pubes. Its
lower margin, which is rather thickened and stretched
between these two points, is best known by the name of
Poupart’s or Fallopius’s ligament, and is now very com-
monly described under the term of the crural arch.t

* Icones Herniarum Editz a S, T. SoemMERrrING, 1801. Thesc
plates represent several important points in the anatomy of inguinal her-
nia, in that accurate and expressive style of delineation which was pe-
culiar to CaMPxr. It must be observed, that, although they were not
published till after the author’s death, they had been engraved as early
as the year 1757,

T For further particulars concerning this part the reader is referred
to the “ Description of the parts inwhich the femoral rupture is situated.”

Chap. XIV. Sect. .
18
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As the fibres of the aponcurosis pass obliquely down-
wards and forwards, they separate into two distinet
portions, which constitute the pillars or columns of the
abdominal ring. The upper and inner of these is fixed
to the symphysis pubis : the lower and outer (which is
indeed the above-named ligament of Poupart) is attach-
ed to the spine and crista of the bone. The separation
of these tendinous columns leaves a triangular space,
called the abdominal ring, or ring of the external
oblique musele. The os pubis constitutes the base of
the triangle ; the two pillars form its sides ; and the
apex is the part at which these separate from each
other. It is not, however, pointed ; since some trans-
verse fibres, which connect the two columns together,
round off this upper part of the opening : these are
found particularly strong in an old hernia. The ab-
dominal ring is directed obliquely upwards and out-
wards ; the upper part of it pointing towards the spine
of the ilium : this part is often mentioned by the name
of the external angle of the ring. 'The bage of the tri-
angle is situated downwards and inwards with respeet
to the apex ; and the two sides, of which one is exter-
nal and the other internal, are continued from the apex
obliquely downwards and inwards to the basis.*

The aponeurosis of the internal oblique muscle is
separated through its greater part into two layers, of
which the anterior and thicker joins the tendon of the
external oblique, the posterior and thinner is attached

* If we employ the new terms of Dr. BarcLay, the apex of the ring
is atlanto-lateral ; the basis sacro-mesial, the internal side is mesial, and

the external lateral ;. the atlantal ends of these two sides are lateral, and
their sacral ends mesial.
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to that of the transversus; but the lower portion of
this tendon, together with the corresponding part of
the transversus, goes wholly in front of the rectus mus-
cle. The lower margin of these two muscles (the ob-
liquus internus and transversus) which arises from
about the upper half of Poupart’s ligament, is found
behind or within the outer column of the abdominal
ring, and is fixed in the pubes behind the ring.%*

A thin fascia is extended from the inner or posterior
margin of Poupart’s ligament behind the transversus,
on the surface of which it is gradually lost. By this
the ring of the external oblique is closed towards the
abdomen ; and but for this there would be a direet
opening into the cavity of the belly behind that ring.t
The faseia which we are now describing consists of a
very thin and delicate expansion. Mr. CooPER, who
first noticed it, and who has bestowed on it the name
of fascia transversalis, has rightly observed, that in

* The attachment of the transversus to the pubesis noticed by Wix-
sLow, Sect. 3. §111. and by Gunz, Obs. Anat. Chir. de Herniis, p.18.

1 Tt has been hitherto an almost universally received opinion, that the
abdominal ring is covered by peritoneum only at its posterior surface ;
and consequently that the contents of a rupture are protruded directly
from the abdominal cavity. Were this a correct representation, inguinal
hernia would be much more frequent than it actuallyis. The follow-
ing quotation from Rrcrrer will shew the opinion generally held on this
subject. After describing the aperture in the tendon of the obliquus
externus, he proceeds thus: ¢ Derriere cette fente uniquement remplie
par du Tissu cellulaire et par les parties mentionnées est placé le Peri-
toine, qui n’est recouvert par aucun muscle, et qui doit non seulement
résister 4 la force distendante, mais encore au poids des visceres de
Pabdomen. - Cet endroit est ainsi naturellement trés foible, et facilite
d’autant plus la formation des hernies, qwil est plac# en bas” n. 15
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some subjects it appears only ascondensed cellular mem-
brane.* If, after carefully removing the transversus,
we press with the finger above Poupart’s ligament, we
shall experience a greater resistance than the unsup-
ported peritoneum could offer ; and this arises from
the fascia in question.

Yet it often has a very distinet tendinous structure
near the front of its attachment to the crural arch. If
we trace it from this part upwards, we shall find it di-
vided immediately into two portions, an internal and ex-
ternal ; which leave between themn a considerable inter-
val, just in the middle of the erural arch. The former
of these is connected by its inner edge to the outer
margin of the rectus abdominis, and to the inferior mar-
gin of the tendon of the obliquus internus and trans-
versus; and both are gradually lost above, between
the peritoneum and transversus. The posterior sur-
face of this aponeurosis is lined by the peritoneum.

Since this fascia is situated behind the obliquus in-
ternus and transversus muscles, the division just de-
seribed is covered by these muscles, except in the im-
mediate neighbourhood of the crural arch, where a
small part of it appears under their lower margin.
This opening gives passage to the spermatic chord and
to the round ligament of the uterus ; and was first de-
seribed by Mr. CooPER, in his work on inguinal and
congenital hernia. . The superior margin of this aper-
ture is formed by the lower edge of the obliquus inter-
nus and transversus : which can be felt very distinctly

v P..64
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by the finger passed obliquely upwards and outwards
through the ring of the external oblique musele. The
other sides of the opening, which are sometimes not
very clearly defined, are formed by the fascia trans-
versalis.

The spermatic vessels, placed behind the peritoneum,
descend from the loins, over the surface of the iliacus
internus muscle, connected to it and to the membrane
by a loose eellular substance ; and arrive at the division
between the two portions of the fascia transversalis.
Here they are joined by the vas deferens : and the sper-
matic chord, which results from this junction, passes
through the opening, and consequently under the mar-
gins of the obliquus internus and transversus.* It then
goes obliquely downwards and forwards, between the
fascia and the aponeurosis of the external oblique,i be-
ing increased in size by the addition of a few thin mus-
cular fibres, called the cremaster muscle, derived from
the lower edge of the internal oblique, and from the
crural areh. The chord finally emerges through the
opening in the tendon of the obliquus externus, and then
turns suddenly downwards; lying not so much on the

* The part, at which the spermatic vessels leave the abdomen was
first represented by CamMpER in his Demonstrationes Anatomico-Patho-
logicz, published in 1760. The Icones Herniarum of the same author,
which were engraved still earlier than this, represent the same circum-
stance.~WinsLow also mentions this part, without describing it very
minutely. Sect. 3. § 94.

1 The passage of the spermatic chord through a canal, previousto
its penetrating the ring of the external oblique, is expressly stated by
GiMBERNAT in his Account of a New Method of operating for Femoral

hernia, p. 19 and 32.



13% ANATOMY OF INGUINAL RUPTURES.

bone between the two columns of the ring, as on the
outer column itself, so as to cover its insertion into the
pubes.

If, under the name of abdominal ring, we include the
whole passage of the spermatic chord through the ab-
dominal parietes, we must describe it as a canal, and
not as a simple opening. The upper or inner aperture is
rather nearer to the pubes then to the ilium ;* the low-
er, or outer opening, is the abdominal ring : and the
canal itself extends obliquely between these points, be-
ing closed in front by the aponeurosis of the external

* It is not, perhaps, necessary, that the practical surgeon should be
minutely acquainted with the exact measurement of the distances of
these parts : yet I think it right to make one or two remarks on the sub.
Jject, as some incorrect representations have been given to the public.
In “The Anatomy and Surgical Treatment of Inguinal and Congenital
Hernia,” it is stated, that the distance from the anterior superior spine
of the ilium to the symphisis pubes, is six inches, and that the inner
margin of the upper opening of the abdominal ring is exactly in the
mid space between them. The average measurement between these
two points is about five inches and a half, and six inches is the greatest
distance that we ever meet with; yet, in the first plate of this book, the
space between the letters @, and 4, which denote the two above-named
points, is no less*than six inches and a half, and in the second plate, it
is actually seven inches and a half; both of which dimensions far ex-
ceed those of any human subject: these, of course, are the errors of
the draftsman. The inner opening of the ring has appeared to me to be
nearer to the pubes than Mr. CoorERr represents it.

I subjoin the statement of the exact measures of these parts, as

given by Mr. CooPER, in the second part of his work on hernia, lately
published.
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- oblique, and behind by the fascia transversalis.*

From the symphysis

In the Male Subject. Female.
inches. inches.
pubis to the anterior su-

perior spine of the

Al & 4 R B T o
- - tuberosity of the
pubes;'ste el A ide, Ll g
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the lower opening
of the abdominal

canal RTINS Sl o AL SR |
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upper opening - 3 - - 31
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the upper opening 23 - - 27
- - middle of the lu-
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»

s
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crural ring - - 23 - - 28

* The terms of Dr. BarcrLAy would enable us to express more ac-
curately the relative position of the twa openings of the abdominal ca-
nal. The aperture in the tendon of the obliquus externus is sacral,
mesial, and dermal ; that of the fascia transversalis is atlantal, lgterals

and central,



136 ANATOMY OF INGUINAL RUPTURES.

The epigastric artery, springing from the external
iliae trunk, close to Poupart’s ligament, goes behind
the spermatic chord, just before that chord enters the
abdominal canal. It runs obliquely upwards and in-
wards, on the surface of the peritoneum, precisely along
the inner margin of the superior aperture of the ring,
and then passes at the distance of half an inch, or an
inch, from the upper extremity of the ring of the ex-
ternal oblique, in its course to the posterior surface of
the rectus muscle. It is accompanied by one or two
veins ; in the former case the vein is between the artery

and the pubes.*

* For'the use of students I subjoin a short direction for the dissection
of the parts described in this Chapter. ~After exposing the tendon of the
obliquus externus at its lower part, and particularly where it forms the
crural arch, as well as at its double insertion into the pubes, let a trans-
verse incision be made through it, beginning at the linea semilunaris,
about aninch above the situation of the navel, and carried directly out-
wards. From the termination of this cut a perpendicular one should be
extended tothe' crista of the ilium ; and the obliquus externus should be
separated from that part of the bone. The incision must now. be con-
tinued through tlie tendon, parallel to the crural arch, and Jjust above it,
as far as the lower opening of the abdominal canal, leaving that, however,
entire. By turning the flap, thus separated, over towards the linea alba,
we gain a view of the spermatic chord passing between the two open-
ings of the inferior margin of the obliquus internus and transversus,
which are here united into one, crossing over the chord to be fixedinto
the pubes behind the ring; and of the cremaster expanding over the
spermutic vessels. A careful reflexion of the muscles Jjust mentioned,
from the crural arch, will bring the fascia transversalis into view, with
the passage of the chord in the space left by its division; and a very
little dissection will expose the epigastric artery on the inner edge of the
upper opening of the canal. By laying down again in its place the re-
flected portion of the internal oblique and transverse muscles, their rela-
tion to the course of the spermatic chord may be exactly ascertained ;
and, as the attachment of the external oblique to the pubes still remains,
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In inguinal hernia, the parts are generally protruded
directly over the spermatic chord; at first, therefore,
they penetrate the upper opening, and afterwards, hav-
ing traversed the canal, make their appearance through
the ring of the external oblique. They may enter the
upper opening, and remain in the canal, without con-
tinuing their course through the lower one; or they
may come directly through the inferior aperture, with-
out passing along the canal. Each of these varieties
will require a separate deseription.

The description of these parts is the same in the fe-
male, where the round ligament of the uterus supplies
the place of the spermatic chord; except that the open-
ing in the tendon of the external oblique is considerably
smaller. ‘

the distance and relative position of the two openings may be immedi-
ately perceived. The most natural view of the superior aperture may
be taken from within, by carefully removing the peritoneum from the
orural arch, and adjacent parts. The fascia transversalis, with its divi-
sion, may be then seen without any further dissection; the entrance of
the spermatic vessels and vas deferens into the canal, and the course of
the epigastric vessels, are exposed in their most natural position ; and
the connexion of the fascia transyersalrs to the edge of the rectus is
clearly seen. Y . A

18
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SecTioN II.

Anatomical Description of the first Species of Inguinal
Hernia ; viz. that which comes through the .Abdominal
Canal.

Tue great majority of inguinal ruptures come under
this deseription. 'The viscera are protruded through
the opening left between the two portions of the fascia
transversalis, and under the margin of the internal ob-
lique and transverse muscles : they pass through the
abdominal canal, and come out at the aperture in the
tendon of the external oblique muscle. 'The meuth of
the sac is the upper opening of the canal, and is there-
fore placed nearly in the middle of the space between
the anterior superior spine of the ilium and the angle of
the pubes : from this point the neck of the sac extends
obliquely downwards and inwards, between the apo-
neurosis of the external oblique and the fascia transver-
salis ; and the production of peritoneum, escaping
through the lower opening of the canal, is continued di-
reetly downwards.

‘When the hernia is first formed, the distance be-
tween the two openings and their relative position are
the same as in the natural state. But the pressure of
the protrubed viscera, by enlarging the superior aper-
ture, gradually brings it nearer and nearer to the inferi-
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or; so that in an old and large rupture, the opening
into the abdomen is almost direct. The effect of this

process is such, in all cases, that we seldom meet with-
an instance, in which the rupture has passed the ten-

don of the external oblique, where the natural distance
between the two openings is preserved.

The peritoneum, being protruded directly over the
spermatic vessels, passes between these and the ere-
master muscle. The latter part, together with a con-
densed cellular substance, forms a covering, which en-
velopes the chord and the testis with its membranes,
and is deseribed by some anatomists as the tunica vagi-
nalis of the spermatic chord. The hernia is placed be-
tween this afld the spermatic vessels; the sac is conse-
quently provided with an exterior investment from this
‘source ; and the covering is common to it with the
chord and testis. © Some tendinous fibres, derived from
the aponeurosis of the external oblique, where it forms
the lower opening of the abdominal canal, may be occa-
sionally seen in this external investment. The pres-
sure of the tumour occasions a considerable thickening
of this part in old hernia, where several distinet layers
may often be recognized; and the thickness of the sac,
taken altogether, depends on this circumstance. The
external pudic vessels are distributed about the sac and
integuments, and their branches acquire a considerable
size in old scrotal ruptures.*

Surgeons in general have not been aware of the exist-
ence of the external eovering now deseribed. They

* CAMPER, tab. 13.
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have supposed the hernial sac to consist mevely of peri-
toneum in various states of density : and represent the
thickened state, in which it is frequently found, to
arise from distension. Yet some writers have under-
stood the real nature of the case. MEery* found three
coverings over the sac in a very large hernia; and
PEeTrT,t in describing the operation, speaks of exposing
and dividing ¢ the membranes common to the hernia,
with the spermatic chord and testicle.” The perito-
neal sac, according to MaUCHART,} is surrounded by a
thicker external coat, separable into many layers; and
having in its composition tendinous fibres derived from
the aponeurosis of the external oblique muscle : for
which reason he calls it tunica aponeurolica. 'The
latter fact is noticed also by Gunz.§ *SHARP| very
correctly observes, that, ¢ when the herniary sac falls
into the groin or scrotum, the investing membrane (of
the spermatic chord) together with the cremaster mus-
cle, which covers it, become distended, and form, in
consequence of that violence, an absolute vagina.”
The exterior covering of the hernia is not only descri-

® Mem. de Acad. des Sciences. 1701. ¢ Observations sur les Her-
nies.”

1 Tr. des Mal. Chirurg. t. 2. p. 362

4 Dissertatio de Hernia Incarcerata, nova Encheiresi extricata. Tu-
bingen, 1722 ; and.in HALLERTY Disput. Chirurg. Select. t. 3. ¢ Saccus
externus multo crassior est interno, inque varias separari lamellas po-
test,” &c. cap. 2.

§ Observationum Chirurgicarum de Herniis Libellus. Lipsiz, 4to-
1744. p. 50—51.

¥ Critical Inquiry, third ed. p. 5.
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bed, but delineated by Wrispere.* He calls it vela-
men accessorium, and represents it in the view of a dis-
seeted oscheocele. A most explicit statement of the
anatomical structure, with some excellent views of the
parts, will be found in CaMPER,} from whom I take the
following quotation :—-¢ Cremasteres igitur musculi
sunt, ab obliquo interno et transverso abdominis orti,
perinvelucrum membranaceum sub cute scroti dispersi,
quocum velamentum efformant, funiculum spermaticum
et testem undequaque cingens, quod in herniosis cras-
sius tenaxque fit, et ex multis sibi invicem impositis la-
mellis constare videtur, cum chirurgia hernias attingi-
mus. Velamentum illud facile a sacco hernie digitis
separatur, firmius autem adhzeret vasis spermaticis.”’
Lastly, a full deseription and representation of the
facts are contained in Mr. CooPER’s Anatomy and
Surgical Treatment of Inguinal and Congenital Her-
nia.

The spermatie chord, since the viscera are protru-
truded directly over it, is placed behind the hernial
sac.y If the tumour has descended to the bottom of
the scrotum, the chord lies behind it, through its
whole course, and the testis, with its coverings, is in
contact with the lower end of the swelling. Where
the rupture is not so large, more or less of the chord
can be felt between the lower end of the tumour and

¥ Commentationes reg. soc. scient. Gottingens, 1778. p. 69.

1 Icones Herniarum, p. 1. The hernial sac and testis, inclosed in
their common investment, are well exhibited in tab. 6 and 9; with the
latter laid open in tab. 8 and 10.

4+ CaAMPER,tab. 5, and 12.
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the testis.. I have already deseribed the common
covering of the hernia, chord, and testicle, made up of
the cremaster muscle and tunica vaginalis of the chord :
this is connected universally by cellular adhesions to
the parts which it invests, and more closely to the
spermatic vessels than to the sac. The latter part ad-
heres firmly by similar adhesions to the spermatic ves-
sels; and would require a very cautious dissection for
its separation in the living subject.

The spermatic chord sometimes deviates from the
course now described. Le DRAN* SCHMUCKER,} and
Mr. BuizarDp,} have seen it lying in front of the sac.
In other instances, its component parts have been se-
parated by the tumour. The vas deferens has passed.
on one side of the sac, while the spermatic vessels ran
on the other : or the former has been seen on the ante-
rior and inner, while the vessels were placed on the
posterior and outer part of the swelling|. In other in-
stances the vessels have been before, and the vas de-
ferens behind the sac¥*.

The situation of the spermatic chord, at tie upper
opening of the canal, with respect to the sides of that

« * Traité des Operations, p. 127.

ki Vermischte Chirurgisciie Schriften, vol. 2, p. 55. He mentions two
instances.

+ CooPER, pt. 1.p. 49.

§ CoorEr pt. 1. pl. 5, fig. 5. Poxrr’s Works, vol. 2. p. 68. Can-
PERI Icones Hern. tab. 13. fig. 1.

[| CaMPER,tab. 8 fig. 2. HEevy’s Practical Obs. p: 146.

** CAMPER, tab 8.fig. 1. "Coo®ER,pt. 1. p. 9 and 10.
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aperture, hardly allows us to suppose that the contents
of a rupture can be protruded in any other direction
than over it ; but we can easily conceive that the rela-
tion of the tumour to this part may be changed in the
canal, or at the lower aperture, so as to present the va-
rieties just enumerated.

‘When we consider that the epigastric artery in the
natural state goes first behind the spermatie chord, and
then along the inner margin of the upper opening, and
that the viscera are protruded over the chord, it will
immediately appear, that, in the case of bubonocele,
which we are now considering, the parts are protruded
on the outer side of the artery, and that this vessel must
be situated first behind the neck of the sac, and then on
its inner side.* 'This is so precisely the case, that, if
“we examine the mouth of the sac towards the abdomen,
its inner margin (the mesial, or that which is situated
towards the pubes) seems to be actually formed by the
course of the artery. It retains always the same situa-
tion in respect to the mouth of the sac : but the approx-
imation of the upper to the lower opening brings it
nearer to the pubes. In the natural state, it is about
two inches from the angle of that bone, at the part
where it bends along the inuer margin of the opening ;
its distance at the corresponding part, in a bubonocele
now before me, is only three quarters of an inch.

The situation of this vessel, in relation to the neck
of the hernial sae, is a point on which great variety of
opinion has subsisted among surgical writers: this may

* CAMPER, tab, V. and XIT
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have arisen in some degree from the actual variation in
the position of the artery in the different forms of the
complaint : but there can be no doubt that the chief
cause has consisted in the want of a suffeient number
of investigations, and particularly of the parts in their
altered state. Thus, RicuTer* supposes that the
artery is found near the external angle of the ring, in,
the diseased, as well as the healthy state of parts ; and
he supports his opinion by stating, that the vessel was
divided in the dead subject by cutting upwards and out-
wards, and never by directing the incision towards the
linea alba. Itis very clear, that these observations
can only,apply to the healthy state of parts. CAMPER}
has noticed the change of situation which this vessel
undergoes in inguinal hernia :—*In herniis igitur in-
guinalibus, arteria et vena epigastrica versus pubem a '
prolapsis intestinis compelluntur.”” CHoPART and
DESAvLT not only knew the ordinary situation of the
artery in bubonocele, but were acquainted with the
more uncommon case which will be presently described, -
in which it is found near the external angle of the ring.
““ Mess. CuoPArT et DEsAuLT admettent ’artere epi-
gastrique au coté interne de 1’ anneau, et rarement au
coté externe dans le cas de hernie.”’t This statement
is confirmed by the testimony of RouGcEMoNT,§ who ad-
duces his own experience on the subject, and rightly
adds, that when the artery is on the outside of the ring,

* Traité des Hernies, p. 123.
t Domonst. Anat. Pathol. lib. 1. p. 5.
+ RoUGEMONT in a note to his translation of RzcuTER, p. 124.

§ Ibid, p. 124,
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the spermatic chord is situated on the outside of the
hernial sae. 'The variation in the course of the vessel
is also correctly stated by SaBaTiEr.* The truth of
the opinions entertained by Cimper, DEsavrt, Rov-
GEMoONT, and SABATIER, is fully confirmed by the more
ample experience and extensive researches of Mr.
CooPER, whose excellent work on the anatomy and
surgical treatment of inguinal hernia I have had such
frequent occasion to refer to.

I am aware that a person, who is not well acquainted
with the anatomy of the abdominal museles, will find a
difficulty in understanding the account which I have
given of the parts concerned in inguinal hernia. A
clear notion of the subject cannot be conveyed, by any
merely verbal description, to a person previously unac-
quainted with it. In order to acquire a satisfactory
knowledge of the parts, a carcful investigation of them,
both in their healthy and diseased state, must be com-
bined with a reference to the best plates and deserip-
tions. It may however facilitate the progress of a be-
ginner, to enumerate the parts as they are met with
succesively, in dissecting a hernia from the surface
downwards. The removal of the integuments exposes
the exterior investment of the hernial tumour conti-
nuous with the margins of the ring, and formed of ten-
dinous fibres, from the aponeurosis, the eremaster mus-
cle, &e. This is connected by cellular substance to the
proper hernial sac formed of the peritoneum. ‘When
the aponeurosis, of the external oblique has been de-
tached from the crural arch, in the manner described

* Medecine Operatoire, tom. I. p. 92.
20
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in the first section of this chapter, this production of
peritoneum is seen passing through the lower opening
of the canal, and then continued upwards and outwards.
Behind and above the ring, the inferior margin of the
obliquus internus and transversus crosses the neck of
the sac. When these muscles are reflected towards the
linea alba, the fascia ascending from Pourpart’s liga-
ment, and forming the upper opening of the ring, is ex-
posed, and the epigastric artery is discovered, emerging
from the inner side of the hernial sac,* which, at this
precise point, becomes continuous with the peritoHeum
lining the abdomen. The removal of the hernial sac
will disclose the course of the spermatic chord in its
descent towards the testicle ; and when this is also ele-
vated, the first part of the eourse of the epigastric ar-
tery, and its origin from the iliac trunk, are laid open.f

In the species of this bubonocele now described, the
cause of strangulation may exist in the upper aperture
‘of the abdominal eanal; or in the lower aperture, or in
the neck of the sac. According to Mr. CooPER,} the
first is most frequent in recent and small hernia, the
second in old and large ruptures. 'The stricture may
oceur in the upper orifice, where the parts have passed
the ring completely, the tendon of the obliquus exter-
nus remaining loose and free: a rupture may also be
strangulated by both openings at once.

* Camrer1 Icones, tab. X. F. M.

1 The work of CaMrER exhibits these facts very clearly. See Tab.
V, IX, X, and XII.

£ Page 21,
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The strangulation in the upper opening probably eon-
stitutes the ease, which surgeons have generally descri-
bed as arising from a stricture in the neck of the sae.
We. can readily conceive, that the parts, which form
this opening, may produce a state of incarceration,
while it is difficult to imagine that a soft and extensile
membrane, like the peritoneum, which yields to any im-
pelling or distending force, should acquire such a pow-
er of contraction, as to form a stricture on the pro-
lapsed viscera, BERTRANDI¥* directly asserts, that the
transversus and internal oblique sometimes cause stran-
gulation. That the instances related by others are of
the samenature is rendered very probable by this cireum-
stance ; that the stricture is generally said to have been
at some distance within the ring of the internal oblique ;
whereas, if it were formed by the peritoneum, there seems
to be no reason why it should happen in that particular
situation. 1In three cases, which occurred to Mr. Wir-
MER,T the stricture was more than an inch higher than

® Traité des Operations, p. 30.

1 Practical Observations on Hernia, p. 3 and 15. In the advertise-
ment to the second edition Mr. WrLMER expresses himself very strong-
ly as to the frequent occurrence of stricture in the situation we arenow
considering. “In one third of the cases in which the author has been
obliged to have recourse to the knife, the cause of the strangulation was
in the neck of the hernial sac; and he is convinced, thatif the inexperi-
enced operator considers the stricture to be found only in the tendinous
openings of the abdominal muscles, many lives must be unavoidably lost.
He was early led to the consideration of this subject, having seen the
intestine burst by the rude efforts made to return it, after the opening of
the external oblique muscle had been dilated, in two cases where the
operation for. strangulated hernia was performed during his attendance

at the London hospitals.
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the external opening of the tendon. ArNauD* found
a stricture two inches behind the ring, and LE DRrAN
has a similar observation.f - Mr, Huv} was obliged to
divide the ring pretty freely in ovder to get at the in-
ternal strieture.

In the first chapter of this work I have mentioned
that a process of thickening and induration may take
place in the mouth of the sac; and Thave stated fur-
ther, in the fifth chapter, that such a change will be
promoted by the pressure of a truss. It cannot be
doubted that the parts may experience stricture from
this cause,§ although such an eecurrence is much less
frequent than that of strangulation from the sides of
the superior aperture. Whether the neck of the sae,
or the boerder of the opening, form the stricture in
these cases, the practical observation is the same ; viz.
that we may very often expect to find the tendon of the
external oblique quite free, while the obstacle, which
prevents the return of the parts, is situated further in
towards the abdomen ; and that there may be a stric-

ture in this latter situation combined with one of the
former kind.

* See his remarks ¢ Of the Strangulation of the Intestine by the Pe-
ritoneum, p. 353. et seq.
T Obseryations, p. 60.
# Practical Observations, p. 174.

§ Mr. WiLMER says, that on passing the finger into the tendon of the
external oblique, a stricture will often he found an inch higher in the
neck of the hernial sac. = ¢ This stricture is annular, is sometimes thick
and cartilaginous.”  Ed. 2. p. 41,
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SecTion III.

Bubonocele, which does mot appear throﬁgh the lower
opening of the Canal.

THE commencement of this species of rupture is
the same with that of the preceding ; viz. the protrusion
of the viscera, over the spermatic chord, into the ab-
dominal canal. As they do not overcome the resistance
of the lower opening, the tumour is contained in the
canal. The cremaster muscle is expanded over the
sac, and the whole is covered by the aponeurosis of the
external oblique. The spermatic chord is behind the
sac, and the epigastrie artery has the same rela-
tion to its mouth, as in the preceding species. The
transverse and internal oblique museles pass over its
neck, behind the aponeurosis of the obliquus externus ;
and they cause the stricture when it is incarcerated.

Although this form of inguinal hernia has not been
well understood and clearly deseribed, until lately, it
has not entirely escaped observation. L CAT* men-

Mr. Howme divided the ring of the external oblique ineffectually; on
opening the tumour, he found the intestine “closely embraced by the
orifice of the sac.” Transactions of a Society for the Improvement of
Medical and Chirargical Knowledge, vol. 2. p. 106.

* Philos. Trans. Abridged, vol. 10, p. 221.
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tions two cases, where the aponeurosis of the external
oblique muscle covered the tumour. PeriT* had a to-
lerably clear notion of the anatomy, as the following
quotation will prove : “ Mais ce qui me fait croire que
les hernies qui paroissent en cette endroit, ne se font
pas toutes par Panneau, c’est que jen ai vu plusieurs
situées sous l’aponevrose du grand oblique ; de sor e
que les parties, apres avoir pousse le peritoine au-deld
du musele transverse et de l’oblique interne, n’ayant
pu forcer I’anneau de ’oblique externe, s’etoient reflé-
chies entre cette aponevrose et 1’oblique interne, et y
formoient une tumeur large et plate.” CALLISEN} men-
tions an instance in which the rupture was of this kind;
although RouerMonT, who notices it in his additions
to his translation of RicHTER, has so totally mistaken
the nature of the case as to call it a erural hernia.}

We are indebted to Mr. CooPER for the first clear de-
seription of this case. In the first part of his work,
chapter 14, he points out the distinguishing characters

* Trait¢ des Mal. Chirurg. t. 2, p. 247.

+ Acta Societatis Medice Havniensis, vol. 2. The following state-
ment is given by RouGEMoxNT :  Une petite hernie crurale recente fut
sur le champ si fortement étranglée, que M. CALLISEN pratiqua I'ope-
ration. Aprés avoir incisé la peau, il ne trouva point de hernie ’sous le
ligament de Fallope, mais I’aponevrose de I'oblique externe au dessus de
ce ligament, étoit distendue en une tumeur de la grosseur d’un cuf de
pigeon. 1l incisa longitudinalement, et y trouva une portion d’intestin
trés inflammée.” Tr. des Hernies, p. 304. Addition, numb. 9.

3 Murray mentions the existence of incomplete herniz, which have
not come through the obliquus externus (p-79;) and strangulation by
the transversus and obliquus internus, p. 13. Diss. Animadversiones
in Hernias Incompletas, casu singulari illustratz, Upsal. 1788.



\

ANATOMY OF INGUINAL RUPTURES. 151

of the case ; and he has illustrated the anatomical faets
in the 3rd, 5th, and 6th plates. “This tumour (says
he) oecurs much more commonly than is usually sup-
posed ; for I have frequently found it in the dissection
of bodies of persons who have never been suspected of
labouring under the disease, nor ever wore a truss.
‘When strangulated, these cases more cammonly fall un-
der the care of the physician than the surgeon; for, as
the patient himself is often not conscious of having a
tumour at the groin, the symptoms of strangulation are
aseribed to inflammation of the howels, without a sus-
picion of the true cause having been excited.””*

The tumour is small ; for if the protrusion increases,
the parts escape readily through the lower opening of
the canal. But I have lately dissected a ease, in the
female, which formed an exeeption to this rule. The
aponeurosis of the obliquus externus was distended by
a swelling equal in bulk to two fists, and a tumour of
the size of an egg had passed through the lower open-
ing. On turning back the tendon, it appeared that both
these were parts of one hernial sac, which had been
protruded at the upper opening, in the ordinary way,
had increased to a large size in the canal, and had af-
terwards passed partially through the lower aperture.

¢ Anatomy and Surgical Treatment of Inguinal and Congenital Hernia,
p. 48.
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SeEcTION IV.

Ventro-Inguinal Hernia.

I HAVE explained, already, that the space left above
the pubes, between the two columns of the aponeurosis *
of the obliquus externus, through which the spermatic
chord quits the abdominal ecanal, is closed behind by
the fascia transversalis, connected to the tendon of the
transversus and obliquus internus, near its insertion in
the pubes. . When the size and position of the opening
in the aponeurosis are considered, we can hardly doubt
that ruptures would take place through it much more
frequently, were they not prevented by this structure.
Yet their formation is not entirely obviated. 'We have
the parts protruded under the edge of the transversus,
and then through the lower opening of the abdominal
canal. Such ruptures occur,according to Mr. Coorer,*
“if this tendon, (viz. that of the transversus,) is un-
naturally weak ; or if, from mal-formation, it does
not exist at all ; or, from violence, has been broken.”
I lately dissected a hernia of this species, where the
fascia was ngither thinner than usual, nor separated by
any violence ; but it had been protruded before the pe-
ritoneum, and formed a thick aponeurotic covering to
the hernial sac.

Since the spermatie chord lies on the outer column
of the aponeurosis of the obliquus externus, and this

* Lib, Cit, p. 51.
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rupture comes directly over the pubes, the former part

is placed on the outer side of the sac ; more particular-
ly at the point of protrusion. But I have seen the

chord behind the sae, as in the more ordinary form of
the complaint. The epigastric artery is situated on

the outside of the mouth of the sac. Its course is not

at all disturbed by the rupture : and it is consequently

found, as in the natural state, at about three-fourths of
an inch from the upper and outer extremity of the low-

er opening of the abdominal canal.

Since the parts are protruded, in this case, in so dif-
ferent a direction from that which they pursue in the
two species last described, the sac is not covered by the
cremaster muscle. How often it may be invested by a
protrusion of the fascia transversalis, I cannot hitherto
determine.

In dissecting this species of rupture, the spermatic
chord, covered by its musele, is found at the outer side
of the sac. The latter part goes directly upwards, in-
stead of upwards and outwards. The reflection of the
obliquus externus exposes the lower edge of the ob-
liquus internus and transversus, crossing the neck of
the sae immediately behind the lower aperture of the
abdominal canal. By turning these aside, the conti-
nuity of the sae with the abdominal cavity is exposed
just over the pubes, and the passage of the epigastric
artery, at about half or three quarters of an inch on
the outside of the mouth of the sae, is brought into
view. The spermatic chord has no connexion with the

rupture behind the tendon of the obliquus externus.
24
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The latter part, or the edge of the obliquus internus
and transversus, may be the seat of stricture in the ven-
tre-inguinal hernia.

Mr. CooPER’s work* contains the first desecription
of this hernia, which can be deemed at all complete or
aceurate : but its existence had been noticed previously.
CAMPER{} seems to have met with an instance of it so
early as the year 1759 ; and Mr. CLINE} dissected a case
in4777. CuorART and DEsauvLT§ had probably obseryed
it frequently, as they direct the incision of the ring to
be varied according to the course of the epigastric ar-
tery. RouceMonT| had seen one example. The exact :
proportion, in point of number, between this kind of
ruptures, and those of the species first described, has
not been hitherto ascertained ; it only appears that the
latter are by far the most frequent.

The inguinal hernia of females does not require a
particular description, as its anatomy resembles that of
the same rupture in the male subject. The round liga-
ment of the uterus has the same relation to the swell-
ing, as the spermatic chord in the male. The parts
may be protruded through the superior aperture, and
be contained in the abdominal canal; they may pass
through the whole eanal : or they may be protruded di-
rectly through the inferior aperture. The only in-
stance which I have seen of the latter kind, in the fe-

* Chapter 15. t Edinburgh Review, vol. 1. p. 465.
$ CoorEr, pt. 1.p.51.  § Traité des Mal. Chirurg. t. 2. p. 263;

[l RrcuTER, Tr. des Hernies p. 125: note
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male, oceurred in a subject, which was brought to the
anatomical theatre at St. Bartholomew’s hospital, for
dissection ; and it was discovered by Mr. HAFFENDEN,
a very intelligent and industrious Student, who pointed
it out to me. '
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CHAPTER X.

SYMPTOMS AND DIAGNOSIS OF INGUINAL RUPTURES.

THIS complaint is much more frequent in the male,
than in the female sex. Its occurrence indeed in the
latter is comparatively rare; while it has been calcu-
lated that forty-nine out of fifty ruptured males have
this kind of descent. The greater dimensions of the
ring in the male subject aceount satisfactorily for this
difference. :

It is observed more frequently on the right than on
the left side ; and the difference has been ascribed to
the employment of the right arm in cases which re-
quire the greatest exertion of strength and activity.*

* « En fait de hernies inguinales, il y en a un tiers de plus du cot€
droit que du c6té gauche; sans doute i cause des mouvemens plus
violens du bras droit. Il n’en est pas de méme des hernies crurales,
dont la différence du coté gauche ou droit n’est pas si sensible.” Ju-
VILLE, Tr. des Bandages Herniaires, p. 22.

Of one hundred and forty-two ruptured persons in the Hétél des
Invalides, SaBATIER found that forty-four had ruptures on both sides;
fifty-five on the right; and forty-three on the left side only. Acad. de
Chir. t. 5. p. 886.

According to RicuTER and SamaTier, inguinal epiplocele is
most frequent on the left side, in consequence of the omentum hanging
lower on that side, Traité des Hernies, p. 200. Médécine Operatoire,
t.1.p. 155
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SEcTioN I.

Symptoms of Inguinal Hernia.

THE inguinal hernia possesses the common symp-
toms which have been mentioned in the general descrip-
tion of the complaint. The additional circumstances,
which bestow a distinctive character on this particular
species, are derived from the situation of the swelling.
The tumour extends from the abdominal ring to ya-
rious distances in the serotum. It is first perceived in
the groin, and descends gradually in front of the sper-
matic chord. The testicle may be felt below or be-
hind the swelling, and the spermatic chord can some-
times be traced at the back of the tumour. Tt always
appears to extend into the ring, and is hence distin-
guished from most other affections of these parts.

The rupture assumes a very different appearance,
when it is contained in the abdominal eanal. The tu-
mour in such a case is always very small, insomuch
that the patient himself may not be aware of its exist-
ence ; and the circumstance of its being covered by the
aponeurosis of the obliquus externus renders the mar-
gin undefined, and the case still more obscure. The
swelling is placed just above the crural arch, and exter-
nally to the lower opening of the abdominal canal.
These eircumstances should induce us to examine the



138 SYMPTOMS OF INGUINAL RUPTURES.

groin very attentively, in cases where the symptoms
lead to the suspicion of & hernia, and not to be content-
ed with the patient’s own account. Mr. CooPER¥ gives
us an instance, in which a woman, with all the symp-
toms of inflammation of the bowels, frequent vomiting
and constipation, denied the existence of any swelling
at the groin or navel. Yet a small inguinal rupture
was discovered after death.

The appearances of the swelling will not always ena-
ble the surgeon to distinguish the ventro-inguinal from
the more ordinary species of the complaint : and this
is the less to be regretted, as no practical benefit could
be derived from such a distinction. If we observe the
tumour passing directly upwards into the abdomen, over
the pubes, and can ascertain that the spermatic chord
is on the outer side of the rupture, we may judge that
it is a ventro-inguinal case. Mr. CooPER observes
that these do not increase to that size which the ordi.
nary cases frequently attain : all the instanees which T
have seen have been comparatively small.

* Pt. 1. p. 56.
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Secrion II.

Diagnosiss

AN attentive examination of the origin, progress, and
symptoms of the complaint will enable us to distinguish
a rupture from the diseases of the chord or testis.

If we see a swelling of the scrotum uniform on its
surface, which commenced below, and gradually ascend-
ed ; if we cannot feel the testicle, but are able to dis-
cern the spermatic chord of its natural size, and in a
healthy state, above the tumour, and particularly if we
can distinguish a flactuation, or discover a degree of
transparency in it, we are confident that such swelling
is caused by an effusion of fluid into the eavity of the
tunica vaginalis testis. 'We conclude that the complaint
is a rupture, when the swelling began at the ring, and
gradually descended ; when the spermatic chord cannot
be felt, but the testicle may be distinguished ; and when
the symptoms described above, as belonging to a rup-
ture, exist at the same time.

A hydrocele sometimes extends along the chord as
high as the ring, the swelling at the same time being
so tense that no fluctuation can be perceived. The ori-
gin of the tumour below, and its gradual ascent ; its he-
ing constantly of the same size ; and the impossibility of
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distinguishing the testicle, shew that the case is a hy-
drocele. But,in a congenital rupture, the testis cannot
be distinguished, as it is enclosed in the same bag with
the protruded viscera. Here the continuation of the
swelling into the ring, the variations in the size of the
tumour, according to the position of the patient’s body,
its origin from above, and the impulse occasioned by
coughing, will point out the existence of a protrusion.
If the swelling has commenced below, and is invariable
in its size, and if no impulse is felt on coughing, it is a
hydrocele. Rare instances have been observed, in
which fluid was collected in the cells of the spermatic
chord ; and they have been designated by the name of
hydrocele of the spermatic chord. Here the swelling
extends into the ring, and the position of the body af-
feets its bulk, which may be partly diminished by pres-
sure towards the ring. 'The origin of the tumour be-
low leads to the distinction. If it had been reduced in
size by pressure, and enlarged again while the hand
was still applied to the ring, that would be sufficient
proof that it was not a rupture.

If the tunica vaginalis communicates with the ab-
domen, the tumour can be returned; and descends
again, when the pressure is removed. The feeling of
fluctuation, the transparency of the swelling, and the
absence of the peculiar signs of hernia, shew that the
case is a hydrocele.

The want of connexion with the abdomen, the flue-
tuation, the invariable size, and the uniform surface of
the tumour, distinguish a watery eyst in the spermatic
chord from a rupture.
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The sensation, which the convoluted and distended
veins of a varicous spermatic chord impart to the fin-
gers of the examiner, is so characteristic, that a per-
son, who has once felt it, can hardly mistake cirsocele
for hernia. But this observation, which is true con-
cerning the recent form of the disease, does not hold
good invariably: and the most experienced surgeons
have confessed the difficulty of distinguishing in some
cases between an omental hernia and a varicous state
of the spermatic veins. A large and old cirsocele is
soft and doughy to the feel, and, like an omental hernia,
extends into the ring itself, which may be enlarged
from this cause. It encreases when the patient coughs,
holds his breath, or remains long in the ereet position :
and is lessened by the recumbent posture, or even in
some degree by pressure. Notwithstanding this re-
semblance between the two complaints, an attention to
the following circumstance will enable us to distinguish
them. The cirsocele begins at the lower part of the
scrotum, and rises towards the ring in proportion as it
grows larger. The commencement and progress of an
epiplocele are just the reverse of these. The aug-
mentation and diminution of a cirsocele, under the cir-
cumstances just pointed out, are very gradual ; and we
cannot ascertain, by applying the hand to the ring, that
any thing passes into or out of the abdomen. The testis
in this complaint is often diminished in size.

Mr. CooPER recommends the following mode of dis-
tinguishing the two complaints, in case of doubt. Let
the patient be placed in a recumbent position, and have
the swelling reduced. The surgeon presses on the

ring with his finger, and allows him to rise. 'The
22
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pressure is sufficiently forcible to prevent any of the
viscera from falling down, but not to stop the passage
of blood through the spermatic artery. If the tumour
should ré»appear, while this pressure is kept up, the
case is a cirsocele.

The absence of the testis from the serotum, together
with the peculiar sensation excited by pressing the tu-
mour, sufficiently discriminate the case of a testicle on
its descent. When this organ is placed in the groin, it
may, in some cases, be pushed partially into the ring,
and it afterwards descends. The application of a
truss would probably occasion such pain as to discover
the nature of the case, even if the absence of the part
from the serotum had not been perceived.

Scrotal hernia may be combined with any affection
of the chord or testis ; and such a complication renders
the diagnosis more difficult. 1If we can return the pro-
truded parts, the nature of the other disorder will be
more easily determined: and the history of the case
will probably assist in elucidating the subjeet.

Since the round ligament is not liable to those disor-

ders which attack the spermatic chord and testis, the -

diagnosis of inguinal hernia, when it occurs in the fe-
male, is not so obseure and difficult as in the male. It
may be mistaken for crural hernia, as I shall explain in
the chapter on that subject. The ascent of the uterus
accasions it to disappear during pregnancy.
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CHAP. XL
OPERATION FOR STRANGULATED INGUINAL HERNIA,

THE operation for bubonocele, as indeed for any
other species of rupture, consists of the following parts:
incision of the integuments ; dissecting down to the sac,
and opening it ; removing the stricture ; and replacing
the protruded viscera. The following account applies
particularly to the first species of inguinal hernia ; and
the points of difference in the other kinds will be noti-
ced subsequently.

SeEcTioN L.
Euxposing and opening the Hernial Sac.

Taz patient should be placed in the horizontal posi-
tion, with his pelvis at least as high as the rest of the
trunk. It will therefore be convenient for him to lie on
a bed, with his lower extremities hanging over the side.
- The thigh should be maintained in the bent position, by
placing the foot of the affected side on a chair. The
hair must be completely removed from the tumour and
surrounding parts. The operator, being seated be-
tween the lower extremities of the patient, makes his
external incision, which should begin an inch ahove the
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external angle of the ring, and extend over the middle
of the tumour, to its lower part. By beginning the
incision above the ring he gains room, where it is much
needed, in a subsequent part of the operation; viz. the
incision of the stricture: and for the same reason he
should cut through the cellular and adipous substance
in this situation, so as to expose fairly the aponeurosis
of the obliquus externus. This cut may be either per-
formed by a stroke of the knife, or, as some prefer, by
pinching up the integuments, and dividing the fold with
a double edged scalpel. In the latter case the incision
generally requires to be enlarged in both directions.
The single cut is accomplished with less pain to the
patient, and has the appearance of greater adroitness.
In executing this incision, or in the subsequent disseec-
tion down to the sac, the external pudic* branch of the
femoral artery may be divided, and afford a sufficient
hemorrhage to induce us to secure it before we proceed.

The cellular substance intervening between the skin
and hernial sac, and the external investment of the lat-
ter, should be carefully divided, layer by layer, with the
knife and dissecting forceps. An operator, who is not
well acquainted with the anatomical structure, may
conceive that he has opened the sac itself, when he has
divided the outer covering only, where that is close and

firm in its texture. To avoid all risk of cutting through

the sac, and wounding the prolapsed parts, each sue-
cessive layer may be elevated with the forceps, and di-
vided with the knife inclined somewhat towards the ho-

* The origin and course of the vessel may be seen in CaAMPER’S
;an. plate.

Sk i
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rizontal direction : this precaution should be more par-
ticularly observed as we approach the sac. It is suf-
ficient to dissect down in this way at one part: the
opening in the sac may be made by elevating it with the
forceps, and dividing the apex of the elevated portion
with the knife held horizontally ; or we may use the
finger and thumb, pinching up the membrane between
them, and rubbing them together, in order to ascertain
that none of the protruded parts are included. 'The
aperture should be enlarged in both directions with the
probe-pointed bistoury, guided by the finger or direc-
tor, until the whole cavity is laid open. The sac ge-
nerally contains a small quantity of fluid, * the dis-
charge of which shews that the cavity is penetrated ;
and as this fluid gravitates towards the lower part of
the tumour, that should be selected for dissecting down
to the sac.

As this fluid is not always present, the surgeon can-
not depend entirely on its appearance as indicating that
the cavity is opened. 'The blood vessels of the intes-
tine, and its smooth polished surface distinguish it from
the hernial sac, which has not these vessels, which is
rather rough and cellular on its surface, and which is
always connected to the surrounding parts, although
these adhesions in a very recent case may be but slight.
The operator must remember, that, when the sac is

* The fluid of the hernial sac is sometimes accumulated in very
large quantity. ScumuckEeRr has seen a quart of water ia a rupture—
(Vermischte Chirurg. Schriften, vol. IL p. 55.) Mr. Port has often
found so large a collection in-old omental herniz, that it was necessary
topuncture them for its discharge—(Works, vol. IL. p. 39.) Moxro
removed six pints from an old scrotal rupture, to the great relief of his
patient, (Edinburgh Essays, vol. V. p. 259.)
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opened, a probe or the finger will pass: freely in any di-
rection within its eavity :* the division of the exterior
investment often leads him to suppose that he has cut
into the true hernial sac. Many surgeons are aceus-
tomed to make great use of the probe in this part of
the operation : they thrust the blunt end of the instru-
ment into the cellular substance, and divide with the
knife what they have thus raised. This practice car-
ries with it a great appearance of roughness and awk-
wardness, and is a much less convenient and speedy way
of accomplishing the intended object, than the method
which I have described.

The variations, which I have mentioned in the course
of the spermatic vessels and vas deferens, should lead
us to ascertain, if possible, the situation of these parts
before we operate, that we may avoid all risk of wound-
ing them. The practice of dividing the integuments
and hernial sac separately, and of dissecting the inter-
vening substance cautiously, will protect these vessels
from danger, where their course eannot be made out.
The plan which has been recommended, of making a
small cut in the skin, of opening the cavity of the tu-
mour, and then carrying the incision through the rest
of the skin and hernial sac at once, would eertainly ex-"%l"
pose them to considerable danger. Mr. Hev{ divided
the vas deferens in this manner. 5

* The accidental circumstance of adhesions between the investing
membrane and the contained parts hardly deserves to be mentiongd as
an exception to this observation.

1 Practical Obs. p. 146,



INCISION OF THE STRICTURE. 167

SecrIon 1L
Incision of the Stricture.

THE contents of the hernia, being thus exposed, may
sometimes be returned into the abdomen, without divid-
ing the ring ; and they should be so replaced, if it can
be done without force. When this cannot be accom-
plished, the finger should be introduced gently into the
neck of the sae, in order to ascertain the seat of the
stricture. The incision of this should be acecomplished
by a curved probe-pointed bistoury* guided by the fin-
ger of the operator, which will guard the protruded
parts: should the tightness of the contraction exclude
the employment of the finger, its place may be supplied
by a grooved director, the protruded parts being at the
same time carefully drawn aside, to avoid all risk of
wounding them. The finger should be carried as far
into the neck of the sac as it can be without violence,
and between the protruded parts and the upper mar-
gin of the stricture. The bistoury, with its back rest-
ing on the finger, is pushed forwards towards the abdo-

* The operator generally employs the crooked knife, which is con-
tained in his pocket case of instruments, the blade of which is movea-
ble on the handle. It would be much more convenient for operating on
hernia, to have one with a fixed blade, or, at all events, one of that cona
structionip which the blade becomes fixed when the knife is opened.
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men, followed and supported by the finger, which pro-
teets the viscera.

The length of the incision should not exceed what is
sufficient to allow the viscera to be replaced with
ease.¥*

The proximity of the epigastric artery to the mouth
of the sac renders the direction of the incision a mat-
ter of considerable importance ; while the various
opinions concerning the course of the vessel have led to
a corresponding difference in the directions for execu-

* A French surgeon proposed to dilate, instead of cutting the
stricture. He employed, for this purpose, an instrument composed of
two blades, united like those of scissors, and forming, when closed,
concavity on one surface, and a smooth convexity on the other. 1t was
introduced into the ring in this state, with the concavity towards the
protruded parts ; and the blades were then expanded so as to produce
a sufficient dilatation. Lk Brawnc, Nouvelle Méthode d’operer les
hernies, &c. 8vo. Paris, 1768: and Refutation de quelques objections,
&c. 1769. The method is also described in his Operations de Chirur-
gie, tom. 2. :

The difficulty and danger of cutting the stricture, and the fear of
weakening the parts by the incision, were the chief circamstances which
led LE BLancto adopt the plan of dilatation. 1t has not, I believe, been
practised in this” country. Indeed, if there is sufficient room to intro-
duce a dilator, it is reasonable to expect that the parts may be re-
placed.

Several instruments have been contrived for the purpose of dividing
the ring; such are the winged director of Mery, with two lateral pro-
cesses to guard the protruded parts; the scissors of MoranD, the
bistouri herniaire of LE DraN, &c. all which may be seen in the 24th
plate of HeisTer’s Institutiones. These devices are so decidedly in-
ferior to the blunt-ended bistoury, guided by the finger, that they are
now nearly forgotten.

e
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ting this part of the operation. The practitioners of
this country have generally followed the advice of
Suare* and PorT,f who direct the knife to be carried
upwards and outwards, i. e. towards the spine of the
ilium; and there is no danger of injuring the vessel by
cutting in this direction, in the generality of inguinal
ruptures. But it would be endangered in the imore
rare case, where the hernia desecends on the inner side.
of the artery; although even here the vessel is situa-
ted at such a distance from the external angle of the
ring, that the return of the parts can seldom require so
large an incision as to expose it to danger.}

Those surgeons who have supposed that the artery
has the same relation to the abdominal ring in the dis+
eased, as in the natural state of parts, direct the inci-
sion to be made in a course precisely opposite to that
above-mentioned. RicuTeRr§ and BERTRANDI|| carry
the knife upwards and inwards, or towards the umbili-

3
* Critical Inquiry, p. 29. T Works, vol. IL. p. 106.

+ That the direction of the incision towards the spine of the ilium
does not necessarily endanger the epigastric artery, when this vessel
takes its course along the outer side of the hernial sac, is satisfactorily
proved by a case, which I have related in a subsequent part of this
chapter. ‘We are indeed justified in concluding, that the artery has
often escaped under these circumstances, when we consider that it has
been, and still is, the general practice to cut the tendon upwards and
outwards, and yet that a wound of the vessel seems to be a most rare
occurrence. Mr. PorT must have performed the operation for the
strangulated bubonocele a vast number of times; yet no instance of a
division of the artery is recorded in any part of  his works; nor did he
mention any such case n his surgical lectures.

§ Traité des Hernies, p. 123, || Traité des Operations, p. 29,
23
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cus: their advice might be followed in the more rare
instances, where the artery is on the outside of the rup-
ture ; but would be highly dangerous in the common
case, where it runs along the inner margin of the
mouth of the sac. The danger increases in proportion
as the incision approaches to a course directly inwards ;
and the vessel must inevitably be cut, if the knife were
guided horizontally towards the linea alba. CHOPART
and DrssavrT* vary the direction of their incision ac-
cording to the actual variation in the position of the
artery : thus, they divide the tendon upwards and out-
wards, when the spermatie chord is behind, or on the
inside of the sac; upwards and inwards, when it is be-
fore, or on the outside of the hernia.f The view,
which I have given of the anatomy of the parts, will
shew that the artery ean never be exposed to the slight-
est risk, if this direction be followed. It happens,
however, unfortunately, that we cannot always ascer-
tain sufficiently the nature of the case; that the dis-
tinguishing marks of the two kinds of rupture are not
laid down with sufficient accuracy, to enable practi-
tioners in general to decide upon the subject. Nor in-
deed does the case seem to me to admit of such a diag-
nosis. A common case of scrotal hernia, in which the

* Traité des Maladies Chirurgicales, tom. IL p. 263.

1 Although it will hold good, as a general observation, that the sper-
matic chord passes behind the hernial sac in the common species of in-
guinal rupture, and on the outer side of this part in the less frequent
kind, the vessel does not invariably follow these directions; I have
seen it directly behind the sac in a cage of the latter ‘description; and
the varieties in its course, enumerated in Sect. II. of Cuap. IX. prove
satisfactorily that we cannot regulate our mode of executing this part
of the operationl by the position of the spermatic chord.
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upper opening, from the duration of the complaint, has
been brought opposite to the lower one, cannot be dis-
tinguished by external examination from that species,
in which the viscera protrude directly from the abdo-
men. The spermatic chord cannot be felt, and if it
eould, its position could not be relied on as an indica-
tion of the course of the hernia. In case of doubt,
RouceEMoNT* directs us to divide the ring directly up-
wards, i. e. in a course parallel to the linea alba, as the
artery can never be endangered by cuttingin that direc-
tion. Mr. CooPER adopts this practice of RovGEMoNT,
and follows it in all cases; very rightly considering
that a multiplicity of directions, adapted to various
cireumstances, might confuse those, who are but'im-
perfectly acquainted with the structure and relative
position of the parts; and that, on this account, it is
desirable to lay down a general rule, which may be fol-
lowed without danger in every instance of inguinal
rupture. The precise point, at which the incision of
the tendon should be made, is at the middle of the su-
perior margin of the ring; the artery can never be
situated at this part, nor be exposed to danger, unless
the incision be extended to a most unreasonable length.

* « Je crois d’apres cela, qu’il est permis de croire quon courre
moins de risque de 1éser Partére épigastrique en incisant en haut ct en
dehors, qu’en incisant en haut et en dedans; que pour reconnoitre ex-
actement la disposition de cette artére, il faut s’assurer de la position du
cordon spermatique relativement au sac ; et supposé que cela soit impossi-
ble, il fautinciser au milieu du bord superieur de Panneau.”’-Note to Ricxu-
TER, p. 125.

Perir divided the stricture directly upwards in the bubonocele.
Having placed the edge of his instrument against the upper angle of the
wound, he says, “Je le pousse en dedans, en appuyant le tranchan
vers le haut” T.2.p. 367
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When the stricture is in the superior orifice of the |
ring, the epigastric artery is invariably found on the
inner margin of the aperture; and cannot therefore be
injured by carrying the incision towards the sPine of
the ilium ; nor does the practice of cutting directly
upwards expose it to any risk. The instruments to be
employed in dividing the stricture, and the manner of
using them, are nearly the same as when the tendon of
the external oblique causes the incarceration. The
bistoury recommended by Mr. CooPEr, which has a
cutting edge extending only to a certain distance from
the point, should be employed for this purpose. It
must be introduced with the flat side towards the fin-
ger, until the probe point has passed under the stric-
ture, when it may be turned up so as to bring its edge in.
contact with the margin of the transversus, and to di-
vide that musecle to the required extent.

The protruded parts may be strangulated, both in the
upper and lower openings, at the same time, so as to
require an ineision in both these situations for their
complete liberation. Hence the division of the tendon
of the external oblique does not always set the parts
free; and the surgeon should in every instance pass his
finger in the direction of the ring, to ascertain whether
any further stricture remains to be divided.

If the incarceration be caused by the upper open-
ing only, there can be no necessity for enlarging the
ring of the external oblique ; unless it should so con-
fine the finger of the operator, that he cannot reach the
stricture. This circumstance can hardly happen, when
the incision of the integuments has been begun suffiei-
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ently high : yet it did take place in the case which I
now proceed to relate; and of which I am induced to
mention the particulars, because they are interesting
in several points of view.

CASE.

A MAN about fifty years of age had been subject for
many years to a rupture, which could be returned with-
out difficulty. Constipation took place on the 24th of
January, 1806, and as it could not be removed, he was
brought to St. Bartholomew’s hospital on the 30th of
the same month. His belly was distended, but not pain-
ful ; and a slight degree of sickness was present,
About half way between the ring and serotum he had
a soft and somewhat elastic tumour, of the size of a
pigeon’s egg, which bore pressure without causing pain.
The ring of the external oblique was perfectly free from
tension ; there was no testicle on that side of the scro-
tum. Strong cathartics and tobacco clysters having
failed in procuring any relief, the operation was per-
formed on the seventh day from the strangulation. The
tumour consisted of a hernial sae full of fluid ; when
this had been laid open up to the external oblique, the
operator discovered that a piece of intestine was stran-
gulated in the internal aperture. He could just reach
this with his finger ; but he was obliged to divide the
lower ring extensively, before he could remove the
stricture of the upper opening : this was at last effect-
ed, and the intestine returned. No blood was shed dur-
ing the operation. Mild and stronger purgatives and
clysters were all equally ineffectual in removing the
constipation, and the patient died on the following even
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ing. The tendon of the external oblique musele had
been eut upwards and outwards for two inches : it had
also been divided upwards and inwards for a space of
three-quarters of an inch. The latter incision, which
had included the inferior margin of the obliquus inter-
nus and transversus, had completely divided the epi-
gastric artery at threequarters of an inch from its
origin. Tt did not appear that the smallest quantity
of blood had escaped from the divided vessel. "Within
the abdomen, and just behind the ring, there was a
small piece of intestine perfectly black and gangrenous,
which had been strangulated by a preternatural band
of adhesion, extending from the peritoneum, close to
the ring, to the mesentery. The convolutions of the
small intestine, exceedingly distended (to two and three
inches diameter) seemed to fill the whole abdomen.
They were slightly agglutinated to each other, and
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