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PREFACE.

)

THE following work is intended for the use of the stu-
dent of Anatomy when the objects which it describes are
before him.

Convinced that the structure of the human body cannot
be properly understood without studying the real subject,
I have not attempted to communicate an idea of it by de-
scription without demonstration; and as this is the nature
- of the work, there is but one engraved plate in it.

Although a description of this kind cannot be read in

the first instance without demonstration, it may be very
useful afterwards, by preserving the recollection of that
structure which has been previously studied and under-
stood. :
Minute anatomical descriptions increase the labours of
students; and, therefore, while their utility to the surgeon
is unquestioned, they have received but little attention
from many physicians.

The propriety of this is certainly doubtful, as anatomy
is the basis upon which the true doctrines of physiology
must be erected; but if it were true in the utmost extent,
the situation of the practice of medicine and surgery, in
this portion of the United States, requires from students
of medicine an accurate knowledge of anatomy.
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The scattered situation of our fellow citizens does not
generally admit the practitioners of medicine to live very
near to each other; and every medical gentleman, who has
therefore the exclusive practice of a large circle, must
necessarily attend to those cases of surgery which do not
admit of delay. Although the great operations may be
referred to surgeons who are distinguished by their dex-
terity and skill, yet a large majority of practitioners must
necessarily take charge of the cases above mentioned; and
therefore ought to have a competent knowledge of anato-
my. How can they proceed without it in obscure luxa-
tions; in wounds of deep seated arteries; in cases of hernia,
which require immediate operation, &c. &c.?

My object is to present to the students a description of
the human structure, corresponding with the method ob-
served in the demonstations of the anatomical lectures.

For this purpose it was not necessary to attempt a work
wholly original, as many parts of such a work would dif-
fer only in phraseology from descriptions already in use.
I have therefore adopted Innes’ description of the mus-
cles; but have arrranged them differently. The works of
the first and second Monro on the Bones and the Bursa
Mucosa, have supplied me with a great deal of matter:
and I have made a liberal use of what suited my purpose
in the valuable publications of Mr. Fyfe and Mr. John
Bell. The works of the French anatomists, Sabatier,
Boyer, Gavard and Bichat, have been very useful to me;
especially those of the last mentioned very ingenious
author. Acknowledgments of the same kind are also due
from me respecting the publications of Soé mmering and
of Scarpa; but I have had to regret the want of many
other valuable works.

As a description of the nature and structure of bones,
muscles, tendons, &ec. is prefixed to each of the divisions
in which these parts are described, 1 have omitted a ge-
neral history of the subject, or an introduction; for if it




PREFACE. v

were not very superficial, it would anticipate these des-
criptions.

With a view to preliminary studies, it may be observed,
that an acquaintance with the chemical nature of the dif-
ferent parts of the body will be very useful to the student;
as without it, he cannot completely understand the ac-
count of these parts. i

Here I wish it were proper tostop; but I am very sen-
sible that it is necessary, on my own account, to proceed
one step further, and to state, that this work has been
composed under the continued pressure of business,
which could not be postponed. The natural effects of this
circumstance are but too visible in it, and require all the
indulgence that my readers can extend to them.
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SYSTEM OF ANATOMY.

PART L

OSTEOLOGY.

|

CHAPTER I

OF THE STRUCTURE OF BONES—OF CARTILAGES—OF THE
FORMATION OF BONE—OF THE TERMS USED
IN DESCRIBING BONES.

SECTION I.

Of the Structure of Bones.

"T'HE human bones, in a recent adult subject, are of a dull
white colour; their texture is varied, not only in different
parts of the skeleton, but in different places of the same
bone. Thus, in long bones, the middle portion is compact
with a cavity in the centre, the extremities are cellular or
spongy, and the central cavities are occupied by a network
formed of thin plates and fibres. In flat bones, the external
surfaces are composed of firm plates, but the internal sub-
stance is cellular.

A fibrous structure is very obvious in the bones of
young subjects, and in some bones which have been
slightly calcined.

A lamellated structure may also be demonstrated in
many bones.

Vour. L. A
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Structure of Bones.

In the firmness of their texture and their general aspect,
bones resemble inorganic matter, but there are the strong-
est proofs of their organization.

For example, if a bone be macerated in certain acid
liquors, the earthy matter will be dissolved, and a membra-
nous or cartilaginous substance will remain, resembling
the bone in form and size.

If the bones of a young subject, after being injected,
be treated in the same way, this membranous substance
will appear to be very vascular—when the injection has
been successful, it will appear uniformly reddened by the
great number of vessels which are filled with the matter
of injection. These vessels discharge blood when the peri-
osteum is removed from the surface of bones, in the living
subject, and they also form granulations upon bony sur-
faces that have been thus denuded.

The existence of absorbent vessels, and even of nerves,
in bones, is equally certain with that of the bloodvessels,
but they are not easily demonstrated.

In a sound state bones have no sensibility, but pain is
often felt in them when they are diseased.

Modern chemistry has ascertained that the earthy mat-
ter of bones is principally a phosphate of lime; carbonate
of lime, in a smaller quantity, is also found in them. These
earthy substances compose near one half of the weight of
bones, and a large proportion of the remainder appears to
be gelatinous and cartilaginous matter.

Bones are invested with a firm membrane denominated
periosteum, which is of a fibrous texture, and in some
places may be separated into different lamina. The exter-
nal surface of the periosteum is connected with the conti-
guous parts by cellular membrane, the internal surface is
connected with the bone by a great number of fibres and of
bloodvessels. The orifices of these vessels appear when
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the periostcum is separated from bones in the living
subject.

This membrane covers the whole bony surface, except
those parts which are invested by cartilages, and the cap-
sular ligaments of joints; those which are occupied by the
insertion of tendons and ligaments, and the bodies of the
téth. It appears most intimately connected with the sur-
faces of spongy bones, and the extremities of the long
bones. Ina sound state it has very little sensibility; but in
some cases of disease it appears to be very sensible; of
course it must be supplied with nerves, although several
expert anatomists have declared they could not trace them.

It is probable that the principal use of the periosteum
is to transmit vessels to the bones for their nourishment,
but death, or exfoliation of the surface, does not always
take place when the periosteum is removed frem a por-
tion of bone.

At the extremities of the long bones, the foramina for
the transmission of bloodvessels and fibres are much
larger than they are in the middle; but there is an oblique
canal near the middle of these bones, which transmits ves-
sels to the internal membrane. ‘

The surface of the internal cavities and cclls of bones
is lined by a membrane, more delicate and more vascular
than the periosteum, which contains the medullary matter
that is always found in their cavities.

It has been said that in some circumstances this mem-
brane has had great sensibility, but the reverse is the case
in common.

The medullary matter in the large cavities of bones
has a strong resemblance to adeps. That which is in the
cells at the ends of the long bones appears more fluid. In
young animals it is slightly tinged with a red colour.
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SECTION II.

Of Cartilages and their Structure.

CARTILAGES are white elastic substances, much
softer than bones, in consequence of a smaller quantity
of earth entering into their composition.

Their structure is not so evidently fibrous as that of
bones; yet by long maceration, or by tearing them asun-
der, a fibrous disposition is perceptible.

In articular cartilages their fibres are parallel to each
other, and directed towards the cavities of the respective
joints.

Their vessels are extremely small, though they can be
readily injected in cartilages where bone is beginning to
form. The vessels of the cartilages of the joints, however,
seem entirely to exclude the red blood; no anatomist
having yet been able to inject them. They have no can-
ceili, nor internal membranes, for lodging marrow; no
nerves can be traced into them; nor do they possess any
sensibility in the sound state.

Upon their surface, there is a thin membrane termed
perichondrium, which in cartilages supplying the place of
bone, as in those of the ribs or at the ends of the long
bones in children, is a continuation of the periosteum, and
serves the same general purposes to cartilage as this does
to bone.

.Upop the surface of articular cartilages, the perichon-
d.rlum is a reﬂe.ction of the inner surface of the capsular
ligament, a}nd Is so very thin, and adheres so closely, as
to appear like part of the cartilage itself.

Qne set of cartilages supply the place of bone, and by
thefr ﬂCXll.)ll-lty admit of a certain degree of motion, while
their elasticity recovers their natural position, as in the
nose, larynx, cartilages of the ribs, &c.
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Another set, in children, supply the place of bone, until
bone can be formed, and afford a nidus for the osseous
fibres to shoot in, as in the long bones of children.

A third set, and that the most extensive, by the smooth-
ness and lubrication of their surface, allow the bones to
move readily, without any abrasion, as in the cartilages
of the joints.

A fourth set supply the office both of cartilage and liga-
ment, giving the elasticity of the former and flexibility of
the latter, as in the bones of the spine and pelvis.

SECTION III.

Of the Formation of Bone.

THE generality of bones, and particularly those which
are long, are originally formed in cartilage; some, as those
of the skull, are formed between membranes, and the teeth
in distinct bags.

When ossification is about to begin ina particular part
of a cartilage, most frequently in the centre, the arteries,
which were formerly transparent, become dilated, and
receive the red blood from which the osseous matter is
secreted. This matier retains, for some time, the form of
the vessels which give it origin, till more arteries being
by degrees dilated, and more osseous matter deposited,
the bone at length attains its complete form.

During the progress of ossification, the surrounding
cartilage by degrees disappears; not by being changed into
bone, but by an absorption of its parts, the new-formed
bone occupying its place.

The ossification of broad bones, as those of the head,
begins by one or more points, from which the osseous
fibres issue in rays.

The ossification of long bones, as in those of the extre-
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mities, begins by central rings, from which the fibres €x-
tend towards the ends of the bones.

The ossification of spheri-formed bones begins by one
nucleus, as in the wrist; and that of irregular shaped bones
by different nuclei, as in the vertebrz.

Some bones are completely formed at the time of birth,
as the small bones of the ear.

The generality of bones are incomplete until the age of
puberty, or between the fifteenth and twentieth year, and
in some few instances until a later period.

In children, many parts of bones, particularly the ends
of long bones, are distinct from the bodies; they are called
epiphyses, and can be readily separated from the bodies of
bones by boiling, or by maceration in water.

The epiphyses begin to appear after the body of the
bone is ossified, and are themselves ossified at seven or
eight years of age, though their external surface is still
somewhat cartilaginous.

They are joined to the body of the bone by cartilages,
which are thick in children, but gradually become thinner
as ossification advances; till at last, in the adult, the exter-
nal marks of division are not tobe seen, though frequently
some mark of distinction may be observed in the cancelli.

SECTION 1IV.

Of the Terms used in the Description of Bones and their
Articulations.

THLE study of this subject has been rendered more dif-
ficult by the unnecessary introduction of many hard words;
but some of these words are so generally used, that they
ought to be understood by the student of anatomy.

The word process signifies any protuberance or emi-
nence arising from a bone.
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_ Particular processes receive names from their supposed

resemblange to certain objects; and their names are very
often composed of two Greek words; thus the term cora-
coid, which is applied to a well known process, is derived
from the Greek words #o¢«é, a crow, and =des, resem-
blance.

If a process has a spherical form it is called a 4ead. If the
head is flattened on the sides, itis denominated a condyle.

A rough protuberance is called a tuberosity. A ridge
on the surface of a bone is called a spine.

The term apophysis is nearly synonymous with pro-
cess. It signifies a protuberance that has grown out of the
bone, and is used in opposition to the term epiphysis,
which signifies a portion of bone growing upon another,
but distinct and separable from it; as is the case in infancy
with the extremities of the long bones.

The cavities on the surfaces of bones are named in the
same way, as will appear by a reference to the Glossary
at the end of this work.

Words of this kind have been used most profusely in
the descriptions of articulations, and here also their uti-
lity is doubtful. Therefore, for many terms used on this
occasion, the reader is referred to the Glossary; but the
following are necessary to be understood.

SyMmpHYsIs does not merely imply the concretion of
bones originally separate, as its derivation imports;
but it is understood also to mean the connection of
bones by intermediate substances. Thus there are
three species of symphysis, particularly noticed, viz.

Synchondrosis, when bones are connected to each other
by cartilage; as the ribs and sternum.

Synneurosis, when they are connected by ligaments, as

‘in the movable articulations.
Syssarcosis when they are connected by muscle.
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The different articulations are of two kinds, viz. Synar-
throsis and Diarthrosis.

SynxarTHROSIS is the name of that kind of articulation
which does not admit of motion. There are three
species of synarthrosis, viz.

Suture, when the indented edges of the two bones are
received into each other, as is the case with the bones
of the cranium.

Gomphoszs, when one bone is fixed in another, hke a
nail in a board, as the teeth in their sockets.

Schindylesis, when the thin edge of one bone is received
into a narrow furrow of another, as the nasal plate of
the ethmoid in the vomer.

DiarTHROSIS is the name of that kind of articulation
which admits of motion. Of these articulations there
are three species, viz.

Enarthrosis, when a large head is received in a deep
cavity, as the head of the thigh bone in the aceta-
bulum.

Arthrodia, when a head is connected with a superficial
cavity.

Ginglimus, when the extremities of bones apply to each
other so as to form a hinge.

But most of the important joints have so many pecu-
liarities that they cannot be understood without studying
them separately. It may therefore be doubted whether the
classification and arrangement of joints is any way neces-
sary.




CHAPTER II.

OF THE SKELETON AND ITS DIFFERENT PARTS, AND THE INDJ.
VIDUAL BONES OF WHICH THEY ARE COMPOSED.

"THE bones of an animal arranged and connected to
each other in:their natural order, separate from the soft
parts, eompose a skeleton.

The skeleton is said to be natural when the bones are
connected by their own ligaments, which have been allow-
ed to remain for that purpose.

It is called artificial, when the bones are connected with
wire, or any foreign substance.

The artificial skeleton is best calculated for studying the
motions of the different bones, because the dry and hard
ligaments of the natural skeleton do not allow the bones to
movc; but the bones of young animals do not admit of
the preparation necessary for an artificial skeleton, as their
epiphyses would separate, and they are therefore formed
into natural skeletons.

The study of the skeleton and its mechanical properties,
as a piece of machinery, is absolutely necessary to a per-
fect understanding of many motions of the body, and of
the action and cooperation of muscles; but any observa-
~ tions on this subject will be better understood after the
individual bones and the muscles have been described.

The skeleton is divided into the Aead, the trunk, the
superior and the inferior extremities.

Wior. 1. B



10 The Head.

SECTION L

Of the Head.

THE head comprehends the Skurr, or CRANIUM, and
Face.

The cranium consists of eight distinct bones, which,
when placed in their natural order, form a large spheroi-
dal cavity for containing the brain, with many foramina
or apertures that communicate with it.

These bones are of a flattened form. They are composed
of two lamina or plates called tables, with a cellular struc-
ture between them, called meditullium, or diploe. The
external table is supposed to be more firm than the inter-
nal. '

The periosteun which is on their external surface is
called pericranium. Internally, the dura mater or mem-
brane which covers the brain, supplies the place of perios-
teum.

There are eight of these bones, which are thus denomi-
nated. Os Frontis, Ossa Parietalia, Ossa Temporum, Os
Occipitis, Os Sphenoides, and Os Ethmoides. The two last
are called common bones, to denote that they are connect-
ed with the bones of the face as well as with those of the
cranium.

The os frontis forms the whole fore part of the vault of
the cranium; the two ossa parietalia form the upper and
middle part of it; the ossa temporum compose the lower
part of the sides; the os occipitis makes the whole hinder
part, and some of the base; the os ethmoides is placed be-

tween the arbits of the eyes, and the sphenoides extends
across the base of the cranium.
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The Sutures. i

THE above bones are joined to each other by five
sutures; the names of which are the Coronal, Lambdoidal,
Sagittal, and two Squamous.

The coronal suture is extended over the head, from
within about an inch of the external angle of one eye, to
the like distance from the other; which being near the
place where the ancients wore their garlands, this suture
has hence got its name. Though the indentations of this
suture are conspicuous in its upper part, yet an inch or
more of its end on each side has none, but is squamous
and smooth.

The lambdoidal suture begins some way below, and
farther back than the vertex or crown of the head, whence
its two legs are stretched obliquely downwards, and to
each side, in form of the Greek letter A and are now
generally said to extend themselves to the base of the
skull: but formerly, anatomists reckoned the proper lamb-
doidal suture to terminate at the squamous sutures; and
the portion continued from them on each side, where the
indentations are less conspicuous than in the upper part
of the suture, they called additamentum suturz lamb-
doidis.

This suture is sometimes very irregular, being made
up of a great many small sutures, which surround a num-
ber of insulated bones, that are generally more conspicu-
ous on the external surface of the .skull than internally.
These bones are commonly called triquetra or wormiana;
their formation is owing to a greater than ordinary num-
ber of points of ossification in the skull, or to the ordinary
bones of the cranium not extending their ossification far
enough, or soon enough; in which case, the unossified
interstice between such bones begins a separate ossifica-
tion, in one or more points; from which the ossification is
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extended to form as many distinct bones as there were
points, which are indented into the large ordinary bones,
and into each other.

The sagittal suture is placed longitudinally, in the mid-
dle of the upper part of the skull, and commonly termi-
nates at the middle of the coronal and of the lambdoidal
sutures; between which it is said to be placed, as an ar-
row is between the string and the bow. This suture is
sometimes continued through the middle of the os frontis
down to the root of the nose.

The squamous agglutinations, or false sutures, are one
on each side, a little above the ear, of a semicircular
figure, formed by the overlapping (like one scale upon
another) of the upper part of the temporal bones on the
lower part of the parietal, where, in both bones, there are
a great many small risings and furrows, which are indent-
ed into each other; though these inequalities do not appear
till the bones are separated. In some skulls, indeed, the
indentations here are as conspicuous externally as in other
sutures; and what is commonly called the posterior part
of this squamous suture, always has the evident serrated
form; and therefore is reckoned by some a distinct suture,
under the name of additamentum posterius sutura squa-
mosz.

The squamous suture is not confined to the conjunction
of the temporal and parietal bones, but is made use of to
join all the edges of the bones on which each temporal
muscle is placed: for the two parts of the sphenoidal
suture which are continued from the anterior end of the
common squamous suture just now described, one of
which runs perpendicularly downwards and the other ho-
rizontally forwards; and also the lower part of the coronal
suture already taken notice of, may all be justly said to
pertain to the squamous suture.

This structure appears to depend upon the pressure of
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the temporal muscle externally, and the resistance of the
brain within, which make the bones so thin, that their
edges opposed to each other are not sufficiently thick to
stop the extension of their fibres in length, and thus to
cause the common serrated appearance of sutures; but the
narrow edge of the one bone slides over the other. The
squamous form is also more convenient here; because
such thin edges of bones, when accurately applied one to
another, have scarce any rough surface, to obstruct or hurt
the muscle in its contraction; which is still further pro-
vided for, by the manner of laying these edges on each
other; for, in viewing their outside, we see the temporal
bones covering the sphenoidal and parietal, and this last
supporting the sphenoidal, while both mount on the fron-
tal: from which disposition it is evident, that, while the
temporal muscle is contracting, which is the only time it
presses strongly in its motion on the bones, its fibres slide
easily over the external edges. Another advantage of this
structure is, that the whole part is made stronger by the
bones thus supporting each other.

The indentations of the sutures are not so strongly
marked on the inside as on_ the outside of the cranium;
and sometimes the bones seem to be joined by a straight
line: in some skulls, the internal surface is found entire,
while the sutures are manifest without. By this mechan.
ism, there is no risk of the sharp points of the bones grow-
ing inwards, since the external serrz of cach of the con.
joined bones rest upon the internal smooth edged table
of the other.

The advantages of the sutures are these: 1. The cra-
nium is more easily formed and extended into a spherical
figure, than if it had been one continued bone. 2. The
bones which are at some distance from each other at
birth, may then yield, and allow to the head a change of
shape, accommodated to the passage it is engaged in.
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Whence, in difficult parturition, the bones of the cranium,
instead of being only brought into contact, are sometimes
made to mount one upon the other.

Os Frontis.

The os frontis, as its name imports, forms the front part
of the cranium and the upper portion of the orbits of the
eyes. '

The external surface of this bone is smooth at its upper
convex part; but several processes and cavities are ob-
servable below: for at the @ngles of each orbit, the bone
projects to form four processes, two internal, and as many
external; which are denominated anguler. Between the
internal and external angular processes on each side, an
arched ridge is extended, on which the eyebrows are
placed. Very little above the internal end of each of these
superciliary ridges a protuberance may be remarked, i
most skulls, where there arc large cavities within the bone,
called sinuses. Between the internal angular processes,
and in front of the vacuity for the ethmoid bone, the edge
of the os frontis is serrated for articulation with the ossa
nasi, and the processes of the upper maxillary bone; and
from the centre of this surface a small process arises,
which is called the nasal spine. From the under part of
the superciliary ridges, the frontal bone runs a great way
backwards: these parts are called orbitar processes, which,
contrary to the rest of this bone, are concave externally,
for receiving the globes of the eyes, with their muscles,
fat, &c.

In each of the orbitar processes, behind the middle of
the superciliary ridges, a considerable sinuosity is observ-
ed, where the glandula lacrymalis is lodged. Near each
internal angular process, a small pit may be remarked,
where the cartilaginous pully of the superior oblique mus-
cle of the eye is fixed. Between the two orbitar processes,
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there is a large vacuity ‘which the cribriform part of the
os ethmoides occupies. The frontal bone has frequently
little caverns forméd in it where it is joined to the ethmoid
bone.

The foramina, or holes, observable on the external sur-
face of the frontal bone, are three in each side.

On each superejliary ridge, at the distance of one-third
of its length from the nose, is a foramen, or a notch,
through which passes a branch of the ophthalmic artery
and a small nerve.

In the internal edge of each erbitar process are two other
foramina denominated anterior and posterior orbitar fora-
mina, which lead to the nose; sometimes there are only
notches or grooves, which join with similar grooves in the
bones below, and form foramina.

The internal surface of the os frontis is concave, except
at the orbitar processes, which are convex, and support the
anterior lobes of the brain. This surface is not so smooth
as the external; for the larger branches of the arteries of
the dura mater make some furrows in its sides and back
parts, and its lower and fore parts are marked with the
convolutions of the anterior lobes of the brain. In the
middle of the concave internal surface is a groove, which
is small at its commencement, and gradually increases in
diameter as it proceeds upwards. This is formed by the
superior longitudinal sinus;at its commencement isa ridge
to which the beginning of the falciform process of the dura
mater is attached. At the root of this ridge is a small fo-
ramen, sometimes formed jointly by this bone and the eth-
moid: it is denominated foramen cecum; in it a small pro-
cess of the falx is inserted, and here the longitudinal sinus
begins.

The frontal sinuses are formed by the separation of the
two tables of this bone at the part above the nose and the
internal extremities of the superciliary ridges. In the
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formation of these cavities, the external table commonly
recedes most from the general direction of the bone.

These cavities are divided by a perpendicular bony par-
tition, which is sometimes perforated and admits a com-
munication between them. Their capacities are often very
different in different persons, and on the different sides of
the same person. In some persons whose foreheads were
very flat, they are said to have been wanting. They com-
municate with the nose by means of a canal in the cellular
part of the os ethmoides.

The os frontis is composed of two tables, and an inter-
mediate diploé, as the other bones of the cranium are: it
is of a mean thickness between the os occipitis and the pa-
rietal bones; and is nearly equally dense throughout, ex-
ceptat the orbitar processes, where, by the action of the
eye on one side, and pressure of the lobes of the brain on
the other, it is made extremely thin and diaphanous, and
the diplo€ is entirely obliterated. In this place there is so
weak a defence for the brain, that fencers esteem a push
in the eye mortal.

In such skulls as have the frontal bone divided by the
sagittal suture, the partition separating these cavities is
evidently composed of two plates, which easily separate.

Each of the frontal sinuses opens into one of the upper-
most cells in the anterior part of the ethmoid bone, and
this cell communicates with the middle channel of the
nose under the anterior end of the os turbinatum superius.

This bone is united with the parietal, ethmoidal and
sphenoidal bones of the head; and with the nasal, maxil-
lary, unguiform and malar bones of the face.

Ossa Parietalia.
Each of the two ossa parietalia is an irregular square;
its upper and front edges being longer than the one behind
or below. The inferior edge is concave, the middle part
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receiving the upper round part of the temporal bone. The
angle formed by the under and anterior edges, is so ex-
tended, as to have the appearance of a process.

The external surface of each os parietale is convex.
Upon it, somewhat below the middle height of the bone,
there is a transverse arched ridge, generally of a whiter
colour than any other part of the bone; from which, in
bones that have strong prints of muscles, we see a great
many converging furrows, like so many.radii drawn from
a circumference towards a center. From this ridge of cach
bone the temporal muscle rises: and, by the pressure of
its fibres, occasions the furrows just now mentioned. Be-
low these we observe, near the semicircular edges, a great
many risings and depressions, which are joined to like
inequalities on the inside of the temporal bone, and form
the squamous suture. Near the upper edges of these bones,
towards the hind part, is a small hole in each, through
which a vein passes from the teguments of the head to
the longitudinal sinus.

On the inner concave surface of the parietal bones, we
see a great many deep furrows, disposed somewhat like
the branches of trees: the furrows are largest and deepest
at the lower edge of each os parietale, especially near its
anterior angle, where a complete canal is sometimes form-
ed. On the inside of the upper edge of the ossa parietalia
there is a large sinuasity, frequently larger in the bone of
one side than of the other, where the upper part of the
falx is fastened, and the superior longitudinal sinus is
lodged. Part of the lateral sinuses generally makes a de-
pression near the angle formed by the lower and posterior
edges of these bones; and the pits made by the convolu-
tions of the brain are in no part of the skull more frequent
or more conspicuous, than in the internal surface of these
bones.

The ossa parietalia are the most equal and smooth, and

Vor. L.
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are among the thinnest bones of the cranium; but they
enjoy the general structure of two tables and diplo€ most
perfectly.

These bones are joined at their foreside to the os fron-
tis; at their long inferior angles, to the sphenoid bone; at
their lower edge, to the ossa temporum; behind, to the
os occipitis, or ossa triquetra; and above, to one another.

Ossa Temporum.

"The ossa temporum are situated at the lateral and infe-
rior parts of the cranium; each of them is divided into
three portions, a superior or squamous, a posterior or
mastoid, and a middle or petrous.

The squamous portion is nearly semicircular in form
and very thin; its edge is sharp, and the inner table ap-
pears pared away to form the squamous suture with the
corresponding edge of the parietal bone. Its external sur-
face is covered by the temporal muscle. At the lower and
anterior part of this surface the zygomatic process arises;
it proceeds forward to join the cheek bone and form an
arch under which the temporal muscle passes.

At the base of the process is the cavity for the condyle
of the lower jaw. Immediately before this cavity is a
tubercle or protuberance, which forms part of the articu-
lating surface on which the condyle rises when the jaw is
opened. In the posterior part of the cavity is a fissure, in
which part of the ligament of this articulation is fixed. In
this fissure is an aperture which communicates with the
cavity of the tympanum of the ear, and is occupied by
a small nerve called chorda tympani, and also by the ante-
rior muscle of the malleus, one of the small bones of the
ear.

The internal surface of the squamous portion is con-
cave; it is marked by pits and small eminences, which cor-
respond with the convoluted surface of the brain; and also
by impressions of the arteries of the dura mater.
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The mastoid or occipital portion is the smallest of the
three parts of the bone; it consists of an angular portion,
which occupies a vacuity between the occipital and parie-
tal bones; and of the mastoid process. The mastoid pro-
cess has some resemblance to the nipple; it is composed
internally of cells, which communicate with the cavity of
the tympanum. On the internal side of its base is a deep
groove in which the posterior belly of the digastric muscle
is inserted. Behind this process is the mastoid hole, which
transmits a vein, and sometimes a small artery.

On the internal surface of this portion is a large groove,
which is formed by the lateral sinus. The mastoid hole
above mentioned opens into this greove.

The petrous portion, which is situated between the
squamous and mastoid, resembles a triangular pyramid
lying on one of its sides. When in its proper position it
projects inward and forward. The two upper sides form a
portion of the internal surface of the base of the cranium.
The angle formed by these surfaces is very prominent, and
divides the fossa for the middle lobes of the brain, or ce-
rebrum, from those which contain the cerebellum.

One of these sides of the petrous portion looks for-
ward and outward, the other backward and inward.
Each of them has eminences and depressions to corre-
spond with the convolutions of the brain. Near the middle
of the anterior side is a small furrow, and a foramen de-
nominated Znnominatum, or Hiatus Fallopii, which trans-
mits the vidian nerve to the aqueduct of Fallopius.

About the middle of the posterior side is the large aper-
ture called meatus auditorius internus. The bottom of
this cavity is perforated by several foramina; the largest
and uppermost of which is the orifice of a winding canal,
called improperly the agueduct of Fallopius, which trans-
mits the portio dura of the seventh pair of nerves. The
other foramina transmit the fibres of the portio mollis of
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the same nerve. Posterior to the orifice of the meatus in-
ternus is a depression with a foramen in it, which is the
orifice of a proper aqueduct, or canal that passes from the
vestibule of the ear.

The inferior side of the petrous portion forms a part of
the external surface of the basis of the cranium. On the
back part of it is the external orifice of the canal through
which the portio dura passes. It is called foramen stylo
mastoideum. Before this foramen is a long and slender
styloid process, which varies from one to two inches in
length; it projects almost perpendicularly from the basis
of the cranium, and gives origin to a muscle of the tongue,
of the os hyoides, and of the pharynx, and also to several
ligaments.

On the inside of this process, and rather before it, is the
jugular fossa, which, when applied to a corresponding
pert of the occipital bone, makes the posterior foramen
lacerum, through which the internal jugular vein, and the
eighth pair of nerves pass out. A small spine often pro-
jects into this foramen from the temporal bone, and sepa-
rates the nerve from the vein; the nerve being anterior.
Before this spine, or partition, is the orifice of the second
aqueduct of the ear, the aqueduct of the cochlea. This
jugular fossa is at the termination of the groove, in the
internal surface of the bone, made by the lateral sinus. At
a small distance before the jugular fossa is the commence-
ment of the carotid canal, which makes a curve almost
semicircular, and then proceeds in a horizontal course to
the anterior extremity of the bone; through this winding
canal passes the c.arotid artery, and the filaments from the
fifth and sixth pair of nerves which are the beginning of
the intercostal nerve.

Between tlfe carotid C'fmal and the cavity for the condyle
of the lower _]a\iv, at t!]e junction of the anterior part of the
squamous portion with the petrous portion of this bone,
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is a very rough aperture, the bony margin of which ap-
pears broken; this is the orifice of the bony part of the
Eustachian tube, or passage from the throat to the ear.
This canal is divided lengthways by a thin bony plate; the
upper passage contains the internal muscle of the malleus
bone of the ear; the lower and largest canal is the bony
part of the Eustachian tube.

The external passage to the ear is situated between the
zygomatic and the mastoid processes. The orifice is large
and smooth above, but rough below. The direction of the
canal is obliquely inward and forward.

The temporal is articulated with the parietal, occipital
and sphenoidal bones, and by its zygomatic process, with
themalar bone.

Os Occipitis.

The oceipital bone is situated at the posterior and infe-
rior part of the cranium; it is of a rhomboidal figure, with
convex and concave surfaces.

The upper part of the external surface is smooth; at a
small distance above the middle of the bone is the external
occipital protuberance, with a curved line on each side of
it. Near the middle of the bone the trapezii muscles are
attached to this line, and externally, on each side, the occi-
pito frontalis, and the sterno mastoideus. Under this line
is a depression, on each side, into which are inserted the
complexus and the splenius capitis muscles.

Below this is the inferior curved line; and still lower is
a muscular depression to which the rectus minor posticus
is attached, on each side near the middle; and the rectus
major, and obliquus superior, near the end.

Below the protuberance is a spine which passes down
the middle of the bone, and at the lower extremity of this
spine is the great occipital foramen, which forms the com-
munication between the cavities of the cranium, and the
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vertebral column. This great opening transmits the me-
dulla spinalis with its membranes, and the accessory nerves
of Willis.

It is rather of an oval form, and the occipital condyles
are situated anteriorly on its edges. These condyles are of
an irregular oval figure; they are not parallel, but incline
towards each other anteriorly. Their articulating surfaces
are oblique, looking downward and outward; they are
received into corresponding cavities of the atlas, or first
cervical vertebra, and form with them the articulation of
the head and neck. From the oblique position of their
articulating surfaces, as well as the length of their liga-
ments and the inclination of their axes towards each other,
it results, that their motion is confined to flexion and ex-
tension. On the internal sides of these condyles is a rough
surface to which are attached the strong ligaments that
come from the processus dentatus of the second vertebra
of the neck.

Behind each condyle is a depression in which is situated
the posterior condyloid foramen, for transmitting the ver-
tebral veins; and at their anterior extremities are two large
foramina, through which pass the ninth pair of nerves.

On the internal surface of the os occipitis is the crucial
ridge, to which are attached the falx, or vertical, and the
tentorium, or horizontal process of the dura mater.

"The groove made by the longitudinal sinus continues
from the sagittal suture along the upper limb of this cross.
Sometimes it is on the side of the ridge, and sometimes
the ridge is depressed, and it occupies its place; at the
center of the cross, the groove for the longitudinal sinus
divides into two grooves, for the lateral sinuses; these
form the horizontal limbs of the cross, and proceed
towards the foramen lacerum where the lateral sinuses
emerge from the cavity of the cranium. The lower limb
of the cross is formed by a spine which proceeds from the
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center to the great occipital foramen, and supports the
falx of the cerebellum. The internal surface of the bone is
divided by the cross into four portions, each of which is
considerably depressed. The two upper by the posterior
lobes of the cerebrum, and the lower by those of the cere-
bellum.

This circumstance occasions great inequality in the
thickness of the bone, as the depressed portions are ex-
tremely thin, while the ridge adds greatly to the thickness,
especially at the center of the cross, which is opposite to
the great external protuberance.

Before the great occipital foramen is the cuneiform pro-
cess, which is thick and substantial; it terminates by a broad
truncated extremity, which is articulated with the body of
the sphenoid bone. The internal surface of the cuneiform
process is somewhat excavated, and forms a large superfi-
cial groove for the medulla oblongata; on each side of this
groove is a small furrow for the inferior petrous sinuses.

The two upper edges of the occipital bone are serrated,
to articulate with those of the parietal, and form the lamb-
doidal suture. The inferior edges are divided into two
portions by a small prominence called the jugular eminence;
the upper and posterior portion is also serrated for arti-
culation with the mastoid portion of the temporal; the in-
ferior portion, which is not serrated, applies to the petrous
portion of the temporal bone, and a notch in it contributes
to the formation of the foramen lacerum.

"The upper angle of this bone is acute, the lateral angles
are obtuse, and the inferior truncated. It is articulated with
the parietal, the temporal, and the sphenoidal bones.

.
Os Ethmoides.
The os ethmoides is truly one of the most curious bones
of the human body. It appears almost a cube, not of solid
bone, but exceedingly light and spongy, and consisting of



24 Os Ethmoides.

many convoluted plates, which forma network like l'mney-
comb. It is firmly inclosed in the os frontis, betwixt the
orbitary processes of that bone. One horizontal plate re-
ceives the olfactory nerves, which perforate that plate'wnh
such a number of small holes, that it resembles a sieve;
whence the bone is named cribriform, or ethmoid. Other
plates are so arranged that they form a cellular structure,
on which the olfactory nerves are expanded by means of a
particular membrane; while an additional plate, appropri-
ated to the nose, descends into that cavity in a perpendicu-
lar direction, and forms a large proportion of the partition
which divides it into two chambers.

The cribriform plate is situated in the anterior part of
the basis of the cranium. The cellular part occupies most
of the space between the orbits of the eyes, and the per-
pendicular plate is to be found in the septum of the nose.

The ethmoid bone, for the purposes of description, may
be divided into three parts, viz. the cribriform plate, the
nasal or perpendicular lamella, and the cellular portions.

The cribriform plate is oblong in shape, and firm in its
structure; in the middle of the anterior extremity the
crista galli projects from its upper surface, dividing it into
two lateral portions, each of which is rather concave, and
occupied by the bulbous extremity of the olfactory nerve:
it is perforated by many foramina, which transmit the
fibres of the aforesaid nerve. Near the crista galli, on each
side, there is a small fissure, through which passes a ner-
vous fibre derived from the ophthalmic branch of the fifth
pair.—The crista galli varies in size in different subjects:
the beginning of the falciform process of the dura mater
is attached to it, and with ghe opposite part of the os fron-
tis it forms the foramen cazcum, already mentioned. It is
very conspicuous in the basis of the cranium.

The nasal plate of the ethmoid bone seems to be conti-
nued downwards from the crista galli through the cribri-
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form plate. It is thin, but firm; it forms the upper portion of
the septum of the nose, and to complete the partition, it
unites with the vomer and with a plate of cartilage before.
It is very often inclined to one side, so that the nostrils
are not of equal size.

At a small distance from this perpendicular plate, on
each side of it, the cellular portions originate from the
lower surface of the cribriform plate; they extend from
before backward, and are as long as the ethmoid bone;
their breadth, between the eye and the cavity of the nose,
varies in different subjects, from half an inch to more; they
extend downwards from the root of the nose, or from the
cribriform plate, more than half way to the roof of the
mouth. Their external surface on each side forms a part
of the surface of the orbit of the eye,’and is called os pla-
num; their internal surface forms part of the external late-
ral surface of each nostril. This surface extends the whole
depth of the nostril, from before backward, but in many
skeletonsis extremely imperfect, owing to the great brittle-
ness of the bony plates of which it is composed. When
the bone is perfect, the uppermost half part of this inter-
nal surface is uniformly flat, and rather rough; but below
it, about the middle of the bone, a deep groove begins,
which extends downwards and backwards, to the posterior
extremity: this is the upper channel or meatus of the nose.
The edge of the surface immediately above it projects in
a small degree over this channel or groove; having been
described by Morgagni, it bears his name, and may be
considered as one of the spongy or turbinated bones; from
its situation, it should be called the first. The groove is

very deep, and most of the cells of the posterior part of

the ethmoid bone communicate with it, through one or more

Joramina at its anterior extremity. The part of the surface

of the ethmoid which is immediately below this groove, is

convex; that which is before and below it, is rather flat; the
Vor. I. D
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convex part is the upper spongy or turbinated l;or-ze, as it
has commonly been called; it projects obliquely into the
cavity of the nose, and hangs over the middle channel or
meatus, which is immediately below the ethmoid bone.
"The internal surface of this spongy bone, which is opposite
the septumi ‘of the nose, is convex and rough or spongy;
the external surface is concave. The anterior cells of the
ethmoid, and particularly those which the frontal sinuses
on each side commanicate with, open into the middle
channel or meatus, under the anterior end of this turbi-
nated bone. ’ '

This middle channel, or meatus, is much larger than
that above; it extends from the anterior to the posterior
part of the nostrils, and slopes downwards and backwards.
The cavity of the upper maxillary bone, or the antrum
highmorianum, opens on each side into this meatus, and a
thin plate of bone extends from the cellular part of the
ethmoid so as to cover a part of it. :

The cellular portions of the ethmoid are composed of
plates thinner than the shell of an egg; they are entirely
hollow, and the cells are very various, in number, size
and shape. Some cells of the uppermost row commu-
nicate with those of the os frontis, formed by the separa-
tion of the plates of the orbitar processes of that bone.

From the posterior part of the cribriform plate, where
it is in contact with the lesser wings of the sphenoidal
bone, thin plates of bone pass down upon the anterior sur-
face of the body of the os sphenoides, one on each side of
the azygos process, and often diminish the opening into
the sphenoidal \cells. These plates are sometimes triangu-
lar in form, their bases uniting with the cribriform plate.
‘They have been described very differently by different
authors, some considering them as belonging to the os eth-
moides, and others to the sphenoid bone. In the collec-
tion of bones in the university of Pennsylvania, there isan
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ethmoid bone, taken from the head of a subject: rather
more than two years old, which was remarkable for the
perfect state in which the bones separatéd from each other.
To this ethmoid bone there are attached two triangular
pyramids, in place of the triangular bones;" these pyra-
mids are hollow, the azygos process of the os sphénoides
isreceived between them; one side of each pyramidapplies
to eath side of the azygos process, _%_o’eher side dpplies to
the anterior surface of the body of the sphen01d bone, in
place of the ossa triangularia, and the th),rdisxde is the upper
part of one of the posterior nates. Thefe are two apertures
in each of these pyramids; one at the base opening direct-
ly into the nose, near the situation of the opening of the
sphenoidal sinuses, in the bones of adults; and the other
in each of the sides in contact with the azygos process.

There is also in the same collection, a fragment of this
bone, which, although much mutilated, appears to have
been of similar structure.

Os Sphenoides.

The os sphenoides, or pterygoides, resembles a bat with
its wings extended. It consists,

1st, Of a body with two processes arising from it, called
the lesser wings, or apophyses of Ingrassias.

2dly, Of two large lateral processes, called the greater
wings, or temporal processes; and,

3dly, Of two vertical portlops, denominated pterygoid
processes.

The body is situated near the center of the cranium, in
contact with the cuneiform process of the occipital bone;
the greater wings extend laterally between the frontal and
temporal bones as high as the parietal; while the prery-
goid processes pass downwards on each side of the poste-
rior opening of the nose, as low as the roof of the mouth.
It is therefore in contact with all the other bones of the
cranium, and with many bones of the face.
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The body has a cubic figure, its upper surface forms a
portion of the basis of the cranium; its lower and anterior
surfaces form part of the cavity of the nese; the posterior
surface is articulated with the cuneiform process of the
occipital bone; and laterally it is extended into the great
wings, or temporal processes.

On the upper surface of the body, the lesser wings, or
the apophyses of Ingrassias, project from the lateral and
anterior parts; these wings consist of two triangular plates,
each of which is joined to the other by its base, and to the
body of the os sphenoides by its undersurface near the base,
and terminates in a point; their direction is-forwards and
outwards, and their flat surfaces are horizontal. Anteriorly
they are connected by suture to the ethmoid and frontal
bones; their posterior edge is rounded, and detached from '

_any other bone, forming the upper margin of the foramen

lacerum of the orbit of the eye; this edge is thick and
prominent at its internal extremity, and these prominences
are called the anterior clinoid processes; immediately be-
fore them are the optic foramina, which pass obliquely
through the wings into the orbit of the eye, and transmit
on each side the optic nerve and a small artery.

Behind the optic foramen is a notch, and sometimes a
foramen, made by the carotid artery. A groove made by
the optic nerves is often seen extending across the body of
the bone, from one of the optic foramina to the other. Be-
hind it is a depression, which occupies the greatest part of
this surface of the bone, in which the pituitary gland is
lodged: the back part of this depression is bounded by a
transverse eminence, called the posterior clinoid process.
These three processes are called clinoid, from their sup-
posed resemblance to the supporters of a bed; and the
depression for the pituitary gland is called sellz zurcica
from its resemblance to the saddle used by the Turks. ’

On each side of the posterior clinoid process is a groove
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in the body of the bone, made by the carotid artery as it
passes from the foramen caroticum of the temporal bone.
The posterior surface of the body of the sphenoides is
rough, for articulation with the truncated end of the cu-
neiform process of the os occipitis.

On the anterior and inferior surfaces is a spine, called
the azygos process, which is received into the base of the
vomer, and extends forward until it meets the nasal plate
of the ethmoid bone; on each side of this spine, in the
anterior surface, are the orifices of the sphenoidal cells.
These orifices appear very differently in different bones;
in some very perfeet specimens, they are irregularly oval,
being closed ‘below, and on their external sides, by the
processes of the ossa palati, and above by the triangular
plates, as they have been called, of the ethmoid bone.
The cells or sinuses, to which these orifices lead, occupy
the body of the sphenoidal bone; they are divided by a
partition, and each of them has a communication with the
cavity of the nose on its respective side, by the orifice
above described. These sinuses do not exist during in-
fancy; they increase in the progress of life, and are very
large in old age.

Laterally, the body of the sphenoides is extended into
the portions called the great wings or temporal pro-
cesses. These great wings compose the largest part of
the bone, and their internal surface forms a portion of
the middle fossa of the base of the cranium. Exter-
nally, the surface of each great wing is divided into
two portions: one of which is lateral, and unites to the
frontal, temporal, and malar bones, forming part of the
smooth surface for the temporal muscle; the other por-
tion forms part of the orbit of the eye, and is very regular
and smooth. As the ethmoid bone forms part of the in-
side, this portion of the great wing forms part of the out-
side of the orbit, and is termed the orbitary process of the
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sphenoid bone. The horizontal part of each wing termi-
nates in an acute angle, which penetrates between the pe-
trous portion and the articulating cavity of the temporal
bone. In this angle is the foramen for the principal artery
of the dura mater; near the point of the angle is a small
process, which projects from the basis of the cranium, and
is called styloid.

The pterygoid processes pass downwards in a direction
almost perpendicular to the base of the skull. Each of
them has two plates, and a middle fossa facing backwards;
to complete the comparison they should be likened to the
legs of the bat, but are inaccurately named pterygoid, or
wing-like processes. The external plates are broadest, and
the internal are longest. From each side of the external
plates the pterygoid muscles take their rise. At the root
of each internal plate, a small hollow may be remarked,
where the musculus circumflexus palati rises, and part of
the cartilaginous end of the Eustachian tube rests. At the
lower end of the same plate, is a hook-like process, round
which the tendon of the last named muscle plays, as ona
pulley. The ossa palati, on each side, rest upon these inter-
nal plates; and therefore the pterygoid processes seem to
support the whole face.

Foramina of the Sphenoidal Bone.

Before these foramina are described, it is necessary to
state, that the nerves of the brain are named numeri-
cally, beginning with the olfactory, which is foremost.

It should also be observed, that each nerve, of the fifth
pair, is divided, before it passes from the cavity of the

~ cranium, into three large branches.

The first foramina are the optic, which have been al-
ready described; they transmit the optic, or second pair of
nerves, and a small artery, to the ball of the eye.
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The second foramen, on each side, is the foramen lace-
rum. It commences largely at the sella turcica, and extends
laterally a considerable distance, until it is a mere fissure.
The upper margin of this foramen is formed by the an-
terior clinoid processes, and the edges of the smaller wings
of the sphenocid bone. This foramen transmits the third,
fourth and sixth pair of nerves, and the first branch of the
fifth pair, to the muscles, and the other parts, subservient
to the eye.

The foramen rotundum, er third hole, is round; as its
name imports. It is situated immediately under the fora-
men lacerum, on each side, and transmits the second
branchof the fifth pair of nerves to the upper maxillary
bone. :.

The foramen ovale is the fourth hole. It is larger than
the foramen rotundum, and half an inch behind it. It
transmits the third branch of the fifth pair of nerves to the
lower jaw.

The fifth hole is the foramen spinale. It is small and
round, and placed in the point of the spinous process, be-

hind the foramen ovale, to transmit the principal artery of

the dura mater, which makes its impression upon the pa-
rietal bone.

The sixth foramen is under the basis of each pterygoid
process, and is therefore called the pterygoid, or the vidian*
Joramen. It is almost hidden by the point of the petrous
portion of the temporal bone, and must be examined in
the separated bone. It is nearly equal in size to the spinous
hole.

This foramen transmits a nerve that does not go out
from thecavity of the skull, but returns into it. The second
branch of the fifth pair, after passing out of the cranium,
sends back, through this foramen, a branch called the v:-

* From its reputed discoverer, Vidius, a professor at Paris.
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dian, which upon its arrival in the cavity of the cranium,
enters the temporal bone by the foramen innominatum.

Of the IFace. :

The face is the irregular pile of bones composing the
front and under part of the head, and is divided into the
upper and lower maxille, or jaws.

"The upper jaw consists of six bones on each side, of
one single bone placed in the middle, and of sixteen teeth.

The thirteen bones are, two ossa maxillaria superiora,
two ossa nasi, two ossa unguis, two ossa malarum, two
ossa palati, two ossa spongiosa inferiora, and the vomer.

The ossa maxillaria superiora form the principal part
of the cavity of the nose, with the whole lower and fore-
part of the upper jaw, and a large proportion of the roof
of the mouth. '

The ossa nasi are placed at the upper and front part of
the nose.

The ossa unguis are at the internal angles of the orbits
of the eyes.

The ossa palati in the back part of the palate, extending
upwards to the orbits of the eyes.

The ossa spongiosa in the lower part of the cavity of
the nose; and

The vomer in the partition which separates the two
nostrils.

Ossa Maxillaria Superiora.

The ossa maxillaria superiora, or upper jawbones, may
be considered as the basis or foundation of the face; as
they form a large part of the mouth, the nose, and the or-
bit of the eye.

The central part of each bone, which may be considered
as its body, is hollow, and capable of containing, in the
adult, near half an ounce of fluid. The plate which covers
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this cavity is the bottom of the orbit of the eye. The
sockets of the large teeth are below it. The roof of the
mouth projects laterally from the inside of it. A process
for supporting the cheek bone is on the outside; and
another process goes up before it, which forms the side
of the nose.

In each upper maxillary bone the following parts are to
be examined.

The nasal process; the orbitar plate; the malar process;
the alveolar process; the palatine process; the anterior and
posterior surfaces; the great cavity; the internal or nasal
surface; and the three foramina.

The nasal process, which extends upwards to form the
side of the nose, is rather convex outwards, to give the
nostril shape. Its side supports the nasal bone; and a
cartilage of the alz nasi is fixed to its edge.

The margin of the orbit of the eye is marked by a sharp
ridge on the external surface of this process; and the part
posterior to this ridge is concave, to accommodate the
lachrymal sac.

The orbitar plate, which covers the great cavity, and
forms the bottom of the orbit, is rather triangular in form,
and concave. In the posterior part is a groove, which pe-
netrates the substance of the bone, as it advances forward,
and terminates in the infra-orbitary foramen, below the
orbit. At the place where this plate joins the nasal process
above mentioned, viz., at the inner angle of the orbit, is
the commencement of the bony canal, which transmits the
lachrymal duct into the cavity of the nose.

The malar process projects from the external and ante-
rior corner of the orbitar plate; it supports the malar bone,
and is rough for the purpose of articulating with it.

The alveolar processes compose the inferior and external
margins of the upper maxillary bones. When these bones
are applied to each other they form more than a semi-

Vor. L. E
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circle; their cavities contain the roots of the teeth, and
correspond with them, in size and form. They do not exist
long before the formation of the teeth commences; they
grow with the teeth; and when these bodies are removed,
the alveoli disappear.

The palate process is plate of bone, which divides the
nose from the mouth, constituting the roof of the palate,
and the floor or bottom of the nostrils. It is thick where
it first comes off from the alveolar process; it is thin in its
middle; and it is again thick where it meets its fellow of
the opposite side. At the place where the two upper jaw-
bones meet, the palate plate is turned upwards, so that the
two bones are opposed to each other in the middle of the
palate, by abroad flat surface, which cannot be seen but by
separating the bones. This surface is so very rough, that
the middle palate suture almost resembles the sutures of
the skull; and the maxillary bones are neither easily sepa-
rated, nor easily joined again. The meeting of the palate
plates, by a broad surface, makes a rising spine, or sharp
ridge, towards the nostrils; so that the breadth of the
surface by which these bones meet, serves a double pur-
pose; it joins the bones securely, and it forms a small
ridge upon which the edge of the vomer, or partition of
the nose, is planted. Thus we find the palate plates of the
maxillary bones conjoined, forming almost the whole of
the palate; while what age properly called the palate bones
form a very small share of the back part only. As these
thinner bones of the face have no medulla, they are nou-
rished by their periosteum only, and are of course perfo-
rated with many small holes.

The.anterior surface of the upper maxillary bone is
concave; the margin formed by the lower edge of the
orbit, by the malar process, and by the alveolar processes,
being more elevated than the central part. Ata small dis.
tance below the orbit is the infra orbitary foramen for
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transmitting a branch of the superior maxillary nerve.
When these two bones are applied to each other, and the
ossa nasi are in their places, they form the anterior orifice
of the nasal cavity, which has a small resemblance to the
inverted figure of the heart on cards.

The posterior surface has been called a process. It ex-
pands to a considerable size, and is united internally and
posteriorly to the ossa palati.

The great cavity extends from the bottom of the orbit
of the eye to the roof of the mouth, and from the anterior
to the posterior surface of the bone; it opens in the cavity
of the nose, and is called antrum macxillare, or Highmo-
rianum.* There is'but a small portion of bone between
this cavity and the sockets of the teeth, particularly those
of the second molar tooth.

The internal or nasal surface of this bone forms a large
part of the cavity of the nose, and is concave. At the root
of the nasal process is a ridge, for supporting the anterior
end of the lower turbinated bone. The nasal process seems
continued into the cavity of the nose, and forms a portion
of the orifice of the canal for the lacrymal duct, which is
on the external side of this cavity, near its anterior open-
ing, and under the lower turbinated bone. The orifice in
this bone, by which the antrum maxillare communicates
with the nose, is very large; but it is reduced to a small
size by a plate from the ethmoid bone, by a portion of the
ossa palati and of the lower spongy bone; each of which
covers a part of it.

The three foramina are, lst. The infra-orbitary fora-
men already described. 2d. The foramen incisivum or
anterior palatine hole, which passes through the palatine
process, from the nose to the mouth. In the nose there are
generally two foramina, which unite and form but one in

* After an anatomist who described it.
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the mouth, immediately behind the middle incisor teeth,
This foramen is closed by the soft parts during life, and
the object of it has not been ascertained. 3d. The poste-
rior palatine foramen, which is formed by this bone, and
by the os palati, on each side, is situated in the suture
which joins them to each other, and transmits to the pa-
late, a branch of the upper maxillary nerve.

This bone is united to the frontal, nasal, unguiform, eth-
moid and malar bones, above; to the ossa palati behind; to
the corresponding bone, on the opposite side; and to the
inferior spongy bone, in the cavity of the nose.

Ossa Nasi.

The ossa nasi are so named. from their prominent situ-
ation at the root of the nose. They are each of an irregu-
lar oblong figure, being broadest at their lower end, nar-
rowest near the middle, and larger again at the top, where
the edge is rough and thick, and their connexion with the
os frontis is consequently very strong. They are convex
externally, and concave within. The lower edges of these
bones are thin and irregular. Their anterioredgesare thick,
and their connexion with each other, by means of their
edges, is firm; the suture between them, extending down
the middle of the nose, forms a prominent line on the in-
ternal surface, by which they are united to the septum
narium. The uppeimost half of their posterior edges is
covered by the edges of the nasal processes of the upper
maxillary bones; the lower half laps over the edges of these
bones; and by this structure they are enabled to resist
pressure. They are joined above to the os frontis; before,
to each other; behind, to the upper maxillary bones; below,
to the cartilages; and internally, to the septum of the nose.
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Ossa Unguis.

The ossa unguis are so named from their resemblance
to a nail of the finger. They are situated on the internal
~ side of the orbit of the eye, between the os planum of the
ethmoid, and the nasal process of the upper maxillary
bone. Their external surface is divided into two portions,
by a middle ridge; the posterior portion forms part of the
orbit; and the anterior; which is very concave, forms part
of the fossa, and canal, for containing the lacrymal sac and
duct. This portion is perforated by many small foramina;
and the whole, being extremely thin and brittle, is therefore
often destroyed by the preparation of the subject. The
internal surface of this bone is generally in contact with
the cells of the ethmoid; a small portion of the anterior
part is in the general cavity of the nose. Each os unguis
is joined above to the frontal bone; behind to the os pla-
num; before and below to the maxillary bone. It some-
times is extended into the nose, as low as the upper edge
of the inferior spongy bone.

Ossa Malarum.

The ossa malarum are the prominent square bones,
which form the check, on each side. Before, their surface
is convex and smooth; backward, it is unequal and con-
cave, for lodging part of the temporal muscles.

The four angles of each of these bones have been rec-
koned as processes. The one at the external canthus of
the orbit, called the superior orbitar process, is the longest
and thickest. The second terminates near the middle of
the lower edge of the orbit in a sharp point, and is named
the inferior orbitar process. The third, placed near the,
lower part of the cheek, and thence called maxillary, is
the shortest, and nearest to a right angle. The fourth,
which is called zygomatic, because it is extended back-
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wards to the zygoma of the temporal bone, ends in a point,
and has one side straight and the other sloping. Between
the two orbitar angles there is a concave arch, which
makes about a third of the external circumference of the
orbit, from which a fifth process is extended backwards
within the orbit, to form near one sixth of that cavity;
and hence it may be called the internal orbitar process.
From the lower edge of each of the ossa malarum, which
is between the maxillary and zygomatic processes, the
masseter muscle takes its origin.

On the external surface of each cheek-bone, one or
more small Aoles are commonly found, for the transmission
of small nerves or bloodvessels from, and sometimes into,
the orbit. On the internal surface are the holes for the
passage of the nutritious vessels of these bones. A notch,
on the outside of the internal orbitar process of each of
these bones, assists to form the great slit common to this
bone and to the sphenoid, maxillary, and palate bones.

The substance of these bones is, in proportion to their
bulk, thick, hard, and solid, with some cancelli.

Each of the ossa malarum is joined, by its superior and
internal orbitar processes, to the os frontis, and to the or-
bitar process of the sphenoid bone; by the edge between
the internal and inferior orbitar processes, to the maxillary
bone; by the side between the maxillary and inferior orbi-
tar process, again to the maxillary bone; and by the zygo-
matic process to the os temporum.

Ossa Palati.

The assa palati form the back part of the roof of the
mouth, and extend from it along the external sides of the
. posterior openings of the nose, into the orbit of the eye.
Each bone may therefore be divided into four parts, the

palate square-bone, the pterygoid process, the nasal lamella,
and orbitar process.
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The square-bone is irregularly concave, for enlarging
both the mouth and cavity of the nose. The upper part of
its internal edge rises in a spine, after the same manner as
the palate-plate of the maxillary bone does, to be joined
with the vomer. Its anterior edge is unequally ragged, for
its firmer connexion with the palate-process of the os
maxillare. The internal edge is thicker than the rest, and
of an equal surface, for its conjunction with its fellow of
the other side. Behind, this bone is somewhat in form of
a crescent, and thick, for the firm connexion of the velum
pendulum palati; the internal point being extended back-
wards, to afford origin to the palato-staphylinus or azygos
muscle. This square bone is well distinguished from the
pterygoid process by a perpendicular fossa, which, applied
to such another in the maxillary bone, forms a passage for
the palatine branch of the fifth pair of nerves; and by ano-
ther small hele behind this, through which a twig of the
same nerve passes.

The peterygoid brocess is somewhat triangular, having a
broad base, and ending smaller above. The back part of
this process has three fossz formed in it; the two lateral
receive the ends of the two pterygoid plates of the sphenoid
bone; the middle fossa, which is very superficial, makes
up a part of what is commonly called the fossa pterygoidea.
The foreside of this palatine pterygoid process is rough
and irregular where it joins the back part of the great tube-
rosity of the maxillary bone. Frequently several small
holes may be observed in this triangular process, particu-
larly one near the middle of its base, which a little above
communicates with the common and proper holes of this
bone already mentioned.

The nasal lamella of this bone is extremely thin and
brittle, and rises upwards from the upper side of the ex-
ternal edge of the square bone, and from the narrow ex-
tremity of the pterygoid process; it is so weak, and at the
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same time so firmly fixed to the maxillary bone, as to be
very liable to be broken in separating the bones. From the
part where the plate rises, it runs up broad on the inside
of the tuberosity of the maxillary bone, to form a consi-
derable share of the sides of the maxillary sinus, and to.
close up the space between the sphenoid and the great
bulge of the maxillary bone, where there would otherwise:
be a large slit opening into the nostrils. On the middle of
the internal side of this thin plate, there is a transverse
ridge, continued from one which is similar to it in the
maxillary bone for supporting the back part of the os
spongiosum inferius. Along the outside of this plate, the
perpendicular fossa made by the palate-nerve is observable.

At the upper and posterior edge of this nasal plate isa
notch, which, when applied to the sphenoid bone, forms
the spheno-palatine foramen, through which a nerve, ar-
tery, and vein pass to the nostril; this notch forms two
processes on the posterior part of the bone, the inferior of
which is in contact with the internal plate of the pterygoid
process of the sphenoidal bone, and has therefore been
callzd, by some French anatomists, the pterygoid apophysis
of the os palati. The superior and anterior portion is the
proper orbitar process of this bone, which is situated at
the posterior part of the lower surface of the orbit, and
forms a portion of it. This process of the os palati is hol-
low; and its cavity generally communicates with the con-
tiguous cell of the os sphenoides. It has several surfaces,
one of which is to be found in the orbit, and another in the
zygomatic fossa.

The palate square part of the palate-bone, and its ptery-
goid process, are firm and strong, with some cancelli; but
the nasal plate, and orbitar processes, are very thin and
brittle. .

The palate-bones are joined to the maxillary, by the
fore-edges of the palate square bones; by their thin nasal
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plates, and part of their orbitar processes, to the same
bones; by their pterygoid processes, and back part of the
nasal plates, to the pterygoid processes of the os sphe-
noides; by the transverse ridges of their nasal lamellz to
the ossa turbinata inferiora; and by the spines of the square
bones to the vomer.

The Ossa Spongiosa, or Turbinata Inferiora.

The ossa spongiosa, or turbinata inferiora, are so na-
med, to distinguish them from the upper spongy bones,
which belong to the os ethmoides; but these lower spongy
bones are quite distinct, and connected in a very slight
way with the upper jaw-bones. They are rolled or con-
voluted, very spongy, and exceedingly light. Each of them
is attached to the os maxillare superius, near the transverse
ridge, by a hooklike process, and covers a part of the
opening of the maxillary sinus. One end is turned towards
the anterior opening of the nose, and covers the end of the
lachrymal duct; the other end of the same bone points
backwards towards the throat. The curling plate hangs
down into the cavity of the nostril, with its convex side
towards the septum. This spongy bone differs from the
spongy process of the ethmoid bone, in being less turbi-
nated or complex, and in having no cells connected with it.

The Vomer.

The vomer is a thin flat bone, which forms the back part
of the septum of the nose. Its posterior edge extends
downwards from the body of the os sphenoides to the
palatine processes of the ossa palati, separating the poste-
rior nares from each other.

The figure of this bone is an irregular rhomboid. Its
sides are smooth; and its posterior edge appears in an
oblique direction at the back part of the nostrils. The
upper edge is firmly united to' the base of the sphenoid

Vor. 1L F ‘
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bone, and to the nasal plate of the ethmoid. It is .hollow
for receiving the processus azygos of the sphenoid; and
where it is articulated to the nasal plate of the ethmoid, it
is composed of two lamina, which receive this plate be-
tween them. The anterior edge has a long furrow in it,
where the middle cartilage of the nose enters. The lower
edge is firmly united to the nasal spines of the maxillary
and palate bones. These edges of the bone are much
thicker than its middle, which is as thin as paper; in con-
sequence of which, and of the firm union or connexion
this bone has above and below, it can very seldom be sepa-
rated entire in adults: but in a child it is much more easily
separated entire; and its structure is more distinctly seen.

Its situation is not always perpendicular, but often in-
clined and bent to onc side, as well as the nasal plate of
" the ethmoid bone.

It is united above to the os sphenoides and the nasal
plate of the ethmoid bone; before, to the middle cartilage
of the nose; and below, to the ossa palati and ossa maxilla-
ria superiora. :

Maxilla Inferior, or Lower Jaw.

The form and situation of this bone are so generally
known, that they do not require description. To acquire
an accurate idea of the lower jaw, it is, however, necessary
to examine attentively its different parts: viz., the chin,
the sides, the angles, and the processes.

In subjects where the bones are strongly marked, there
is a prominent vertical ridge in the middle and most ante-
rior part of the chin, which becomes broad below, so as
to form a triangle, and on each side of this triangular pro-
minence are transverse ridges; from these eminences the
muscles of the lower lip originate.

On each side of the jaw, commonly under the second of
the bicuspides, or small molar teeth, is the anterior maxil-




Mazxilla Inferior. 43

lary foramen, through which pass out the remains of the
inferior maxillary nerve and bloodvessels. This foramen
has a direction upward and backward. At a small distance
behind these foramina, on each side, is the commence-
ment of a ridge which continues backward until it forms
the edge of the anterior or coronoid proeess. The alveolar
processes, which form the upper edge of the jaw, are on
the inside of this ridge; the alveoli or sockets correspond-
ing with the roots of the teeth, in number and form. The
lower edge of the jaw, which is denominated the base, is
round and firm, except at the angles, where it is thim

The angle is formed at the posterior extremity of the
base: in children it is obtuse; but in adults, whose teeth
are perfect, it-is nearly rectangular. The masseter mus-
cle is inserted into the lower jaw, at the angle; and there
are several inequalities on the surface made by this
muscle.

The anterior, or coronoid process, is rather higher than
the posterior, and forms an obtuse point; into this process
the temporal muscle is inserted. The anterior edge of
the coronoid process is sharp, and continued into the ridge
above mentioned; from this edge the buccinator muscle
arises. As the alveoli are on the inside of this edge and
ridge, the jaw is very thick at this place. There is a se-
micircular notch between this process and the posterior,
or condyloid; and here the bone is very thin.

The condyles are oblong, and are placed obliguely; so
that their longest axes, if extended until they intersected
each other, would form an angle of more than one hun-
dred and forty degrees. The neck of the process, or the
part immediately below the condyle, is concave on the an-
terior, and convex on the posterior surface.

On the inside of the jaw, in the middle of the chin, is a
small protuberance, sometimes divided by a vertical fis-
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sure; to this are attached the frenum linguz, and some
muscles of the tongue and os hyoides. Further bac!c is
a ridge which extends backwards and upwards, until it
approaches the alveoli of the last molar teeth, where it
terminates in an oblong protuberance. To the anterior
part of this line the mylohyoidei muscles are attached;
and to the posterior extremity, the superior constrictor
of the pharynx. The surface of the bone above this ridge
is smooth, and covered with the gums and lining mem.
brane of the mouth. The surface below the posterior
part of the line is rather concave, to accommodate the
submaxillary gland. i

At a small distance behind the alveoli, and nearly on a
line with them, midway between the roots of the two pro-
cesses, is a large foramen for transmitting the third, or in-
ferior maxillary branch of the fifth pair of nerves, and the
bloodvessels which accompany it; the canal, which com-
mences here, terminates at the anterior foramen already -
described. The surface of this canal is perforated by many
foramina, through which bloodvessels and nerves pass
to the different teeth, and to the cancelli of the bone. On
the anterior side of the foramen is a sharp-pointed process,
from which a ligament passes to the temporal bone. The
nerve and vessels, before they enter into this foramen,
make an impression on the bone; and there is generally
a small superficial groove which proceeds downwards
from it, being made by a small nerve which supplies some
of the parts under the tongue.

At the angle of the jaw, on the inside, is a remarkable
roughness, where the internal pterygoid muscle is in-
serted.

; The 1ow?r jaw.moves like a hinge, upon its condyles
in the glenoxd cavxty,v when the mouth opens and shuts in
the ordl‘nary way. When the mouth is opened very wide,
the condyles move forward upon the tuhercles before the
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" cavities: if the effort to open the mouth is continued, the
lower jaw is fixed in that situation, and the whole head is
thrown back, which separates the upper jaw still further
from the lower. )

The lower jaw can be projected forward without open-
ing the mouth, by the movement of both condyles, at the
same time, on the tubercles.

This bone can also rotate upon one condyle, as a center,
while the other moves out of the glenoid cavity, upon the
tubercle: but these important motions can be better un-
derstood, after the muscles, and the articulation with the
temporal bone, in its recent state, have been described.

Of the Teeth.

In the adult, when the teeth are perfect, there are six-
teen in each jaw, and those in corresponding situations,
on the opposite sides, resemble each other exactly.

They are of four kinds, viz. incisores, or the fore teeth;
euspidati, or the canine; bicuspides, or the small grinders;
and molares, or the large grinders.

On each side of the jaw, supposing it divided in the
middle, there are two incisores, one cuspidatus, two bicus-
pides, and three molares. They occur in the order in which
they have been named, beginning at the middle of the jaw.

Each tooth is divided into two parts, viz. the body, or
that portion which is bare, and projects beyond the alveoli
and gums; and the roof, which is lodged in the socket.
The boundary between these parts, which is embraced
by the gum, is called the neck of the tooth.

The body and roots consist of bone, which is more firm
and hard than the substance of the other bones; but all the
surface of the body, which projects beyond the gums, is
covered with enamel, a substance very different from com-
mon bone.

Every tooth in its natural condition has a cavity in it,
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which commences at the extremity of each root, and ex-
tends from it to the body of the toeth, where it enlarges
considerably. This cavity is lined by a membrane, and
contains a nerve, with an artery and vein, which originally
entered the tooth, by a foramen near the point of the root,
as is evident during the growth of the teeth. These ves.
sels, and the nerve, have been traced into the teeth, al-
though in many subjects the foramina appear to be closed
up.

The alveoli, or sockets of the teeth, are formed upon the
edge of each jaw: the bone, of which they consist, is less
firm than any other part of the jaws; they correspond ex-
actly with the roots of the teeth, and are lined with a vas-
cular membrane which serves as a periosteum to the roots,
and assists in fixing them firmly.

The teeth of different kinds differ greatly from each
ather, in form and size.

The bodies of the incisores are broad, with two flat sur-
faces, one anterior and the other posterior; the anterior
surface is rather convex, and the posterior concave; they
meet in a sharp cutting edge. At this edge the tooth is
thinnest and broadest; it gradually becomes thicker and
narrower, as it is nearer the neck. The enamel continues
further down, on the anterior and posterior surfaces, than
on the sides.

The incisores of the upper jaw are broader than those
of the lower, especially the two internal incisores.

The cuspidati are longer than any other teeth, and are
thicker than the incisores. Their edges are not broad.as
those of the incisores, but pointed; this point is much
worn away in the progress of life. The enamel covers
more of the lateral part of these teeth than of the inci-
sores.

The bicuspides are next to the cuspidati, two on each
side. They resemble each other strongly; but the first is
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smaller than the other, although it generally has a longer
root. The bodies are flattened laterally, but incline to a
roundish form. On the middle of the grinding surface
are depressions which make the edges prominent. On the
external edge there is generally one distinct point in each
of the bicuspides. The internal edge is lower than the
external in the first bicuspis, which gives it a resemblance
to the cuspidatus. In the second bicuspis the internal edge
is more elevated, although the point is not so distinct as
it is on the external edge.

The bicuspides have generally but one root, which is
often indented lengthways, so as to resemble two roots
united.

The three molares, or large grinders, are placed behind
the bicuspides, on each side. The first and second strongly
resemble each other, but the third has several peculiari-
ties. The body of the large grinders is rather square; the
grinding surface has often five points, and three of these
are on the external side. Inthe upper jaw these teeth have
three roots, two sitnated externally, and one internally,
which is very oblique in its direction; they are all conical
in their form. It seems probable that the roots of these
teeth are arranged in this way to avoid the antrum maxil-
lare. The molares of the lower jaw have but two roots,
which are flat, and are placed, one anterior, and the other
posterior; in each of these broad roots there are two ca-
nals, leading to the central cavity; whereas, in the root of
the upper molares there is but one. The third grinder is
called dens sapientie, from its late appearance. Itis shorter
and smaller than the others; its body is rather rounder,
and its roots are not so regular and distinct; for they
are sometimes compressed together, and sometimes there
appears to have been but one root originally, when the
whole tooth has a conical appearance, In some cases the
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dentes sapientiz take an irregular direction and shoot
against the adjoining teeth.

Infants have a set of deciduous teeth, which differ in
several respects from those of adults. They are but twenty
in number; the five on each side of each jaw, consist of
two incisores, one cuspidatus, and two molares or large
grinders. The first of them generally protrudes through the
gums between the fourth and eighth months of age, the
last, about the end of the second year. They commonly
appear in pairs,* which succeed each other at irregular in.
tervals. Those of the lower jaw are, in most cases, the
first. The order of their appearance is this: the central
incisores are first, then the external incisores on each side;
after these the first molaris, then the cuspidatus, and final-
ly the last molaris, on each side. There are many devia-
tions from this order of succession, but it takes place ina
majority of cases.

These deciduous teeth become loose, and are succeed-
ed by those which are more permanent, nearly in the
same order in which they appeared, but with a progress
much more slow. The incisores generally become loose
between the sixth and seventh year; the first molares
about the ninth; the cuspidati and the second molaris,
not until the tenth or twelfth, or even fourteenth year.
The bicuspides take the places of the infant molares.

The three permanent molares appear in the following
order: The first of them protrudes a short time before the
front teeth are shed; it is the first of the permanent teeth
which appears, and is seen between the sixth and seventh
year. The second molaris appears soon after the cuspi-
dati and the second bicuspides are seen. There is then a
long interval; for the last molaris or dens sapientiaz is
seldom seen before the twentieth year, and sometimes
not until the twenty-fifth,

* The two teeth of a pair do not appear at the same precise time,
but very near to each other.
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The teeth are formed wpon pulpy substances, which
are situated in the alveoli, and are contained in capsules.
A shell of bone is first formed upon the surface of the
pulp, which gradually increases and the pulp diminishes
within it. The body of the tooth is produced first, and the
root is formed gradually afterwards; during its formation
the root has a large opening at the extremity, which is
gradually diminished to the small orifice before described.
The roots, as well as the body, are formed upon the pulpy
substance, which gradually dimknishes as they increase.
After the external surface of the body of the tooth is
formed, the enamel begins to appear upon it, ard gradu-
ally increases, until it is completely invested. It is proba-
ble that the enamel is deposited upon the body of the
tooth by the membranaus capsule which contains it. This
substance, which appears to be formed of radiated fibres, is
harder and less destructible than bone. Like the substance
of bone, it is composed of phosphate, with a small propor-
tion of the carbonate of lime; but it is destitute of the car-
tilaginous or membranous structure which is demonstrd-
ble in bone.

The pulpy substances, or rudiments of teeth, may be
seen in the feetus, when about four months old. At six
months, ossification can be seen to have commenced on
the pulps of the incisores. At the time of birth, the bodies
of the infant teeth are distinctly formed. The alveoli, at
first, have the appearance of grooves in the jaw, which
afterwards are divided by transverse partitions; they en-
large, in conformity to the growth of the teeth, and appear
to be altogether influenced by them.

The permanent teeth are formed very early; the rudi-
ments of the first permanent grinder on each side have
commenced their ossification at birth. At the same time,
the rudiments of the permanent incisores are to be per-
teived; and their bodies will be found, nearly ossified, by

Vor. L. G
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the time the infant incisores are protruded completely
through the gums. About the age of six years, if none of
the infant teeth are shed, there will be forty-eight teeth
in the two jaws, viz. the twenty infant, and twenty-eight
permanent, teeth, more or less completely formed.

Os Hyoides.

The os hyoides is a small insulated bone, supported
between the lower jaw and the larynx, by muscles and
ligaments, which proceed from the neighbouring parts in
various directions.

The figure of this bone, as its name imports, resembles
the Greek letter v. In its natural situation the central and
convex part is anterior, and the lateral portions extend
backwards.

The central part is called the body, and the lateral por-
tions the cornua.

The body is broad, and its upper edge bent inwards;
so that the external surface is convex, vertically, as well as
horizontally. On this surface is a horizontal ridge: the
muscles which proceed from the lower jaw are generally
inserted above this ridge, and the muscles from the ster-
num and scapula below it.

The internal or posterior surface of the body is very
concave.

The cornua, in young subjects, are distinct from the
body of the bone, and joined to it by cartilages: near the
body of the os hyoides they are flat; but their figure soon
changes, and they terminate on each side in a small tu-
bercle.

On the upper edge of the bone, where the cornua unite
to the body, Isa process, equal in size to a small grain
of. w!xeat, which has a direction upwards and backwards;
tl'us is callec_l the appendiax, or lesser cornu of the os hy-
oides; from it proceeds a ligament, which is attached to
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the styloid process of the temporal bone, and is sometimes
ossified. .

The basis of the tongue is attached to the os hyoides,
and the motions of the bone have a particular reference
to those of that organ; but they will be better understood
when the parts with which it is connected have been de-
scribed,

An acquaintance with the individual bones which compose
the head is principally useful, as it leads to a perfect un-
derstanding of the whole structure, of which each bone
is but a small part.

This structure comprises the cavities which contain the
brain and the most important organs of sense, as well as
the foramina subservient to them, which are of so much
importance in the practice of medicine and surgery, and
also in physiology, that the following descriptions are
subjoined.

Orbit of the Eye.

The figure of this cavity is that of a quadrangular py-
ramid with its angles rounded; so that it resembles a cone,
the bottom being the apex and the orifice the base.

The diameter of the cavity passes obliquely outward
from the apex behind. As the figure is irregular, the side
next the nose does not partake of this general obliquity,
but extends in a straight direction from behind forwards.

The orbit is somewhat contracted at its orifice, and en-
larged immediately within. The form of the orifice is ra-
ther oval; as the transverse diameter is longer than the
vertical. Seven bones are concerned in the formation of
this cavity: The os frontis and a portion of the lesser wing
of the sphenoid bone above; the os planum or ethmoid,
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the os unguis, and the nasal process of the upper maxilla'ry
bone, on the inside; the orbitar plate of the upper maxil-
lary bone, and the os palati, below; the os mala, and or-
bitar plate of the sphenoid bone, on the outside.

On the upper surface is the depression for the lacrymal
gland; and at the orifice is the notch or foramen for the
supraorbitary vessels, &c. which have already been men.
tianed.

On the inner surface are two longitudinal sutures,
which connect the os planum and the os unguis, to the
as frontis above, and the os maxillare below. In the up-
per suture are the two internal orbitary foramina men-
tioned in the description of the os frontis, the anterior of
which transmits a fibre of the ophthalmic nerve, with an
artery and vein; the posterior transmits only an artery and
vein. There are also two smaller vertical sutures on each
side of the os unguis. On the anterior part of this inner
surface is the ridge of the os unguis, and the groove for
accommodating the lacrymal sac, which passes into the
canal of the same name immediately below.

On the lower surface is the aforesaid canal, formed by
the nasal and orbitar processes of the upper maxillary
bone, and that part of the os unguis which is anterior to
the ridge. On the posterior part of this surface is a groove
which proceeds forwards, and penetrating into the bone
becomes a canal that terminates in the infra-orbitar fora-
men; this groove in the bone is made a canal by the pe-
riosteum. The thin plate which forms this surface is the
partition between the antrum maxillare and the orbit of
the eye, and is more or less absorbed in those cases where
polypi of the antrum maxillare occasion a protrusion of
the eye.

The external surfuce, formed by the malar bone and
the orbitar plate of the sphenoid, is almost flat. In the pos-
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terior part of the orbit it is bounded by two large fissures,
which are now to be described.

In the posterior part of the orbit are three apertures:
The optic foramen, the sphenoidal fissure, and the spheno-
maxillary fissure.

"The optic foramen opens almost at the bottom of the
orbit on the inside; its direction is forwards and outwards.

The sphenoidal fissure, formed principally by the les-
ser and greater wings of the sphenoidal bone, begins at
the bottom of the orbit, and extends forward, upward and
outward. It is broad at the commencement, and gradually
diminishes to a fissure. This fissure opens directly into
the cavity of the cranium, and admits the third, fourth,
sixth, and one branch of the fifth pair of nerves, an artery
and a vein.

The spheno-maxillary fissure commences also at the
bottom of the orbit, and extends forward, outward and
downward, between the maxillary bone and the orbitar
plate of the sphenoid, from the body of the sphenoid to
the malar bone. This fissure opens from the orbit direct-
ly into the zygomatic fossa. In the recent subject it is
closed, and only transmits the infraorbitary nerve and
vessels, and a small branch of the superior maxillary
nerve.

The Cavities of the Nose.

These cavities, which are separated from each other
by the septum narium, are contained between the cribri-
form plate of the ethmoid and the palatine processes of
the upper maxillary and palate bones, and between the
anterior and posterior nares. They are therefore of consi-
derable extent in these directions; but the distance from
the septum to the opposite side of the nose is so small,
that each cavity is very narrow.

The upper surface of each cavity consists of that por-
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tion of the cribriform plate of the ethmoid which %S be-
tween the septum and the cellular portions. Anterior to
this, each cavity is bouled by the internal surface of the
os nasi of its respective side; and posterior to it, by the
anterior surface of the body of the sphenoid bone. These
anterior and posterior surfaces form obtuse angles with
the upper surface of the nose, and are immediately above
the openings called anterior and posterior nares. The an-
terior surface partakes of the figure of the os nasi; the up-
per surface has the perforations of the cribriform plate;
the posterior surface has an opening, equal in diameter to
a small quill, that leads into the sphenoidal cell, and it is
also broader than the anterior or superior surface.

The internal surface, formed by the septum of the nose,
which is composed of the vomer, the nasal plate of the eth-
moid, and a cartilaginous plate, is flat, but rather inclined
to one side or the other, so as to make a difference in the
nasal cavities. '

The external surface is very irregular: it is formed by
the cellular portions of the ethmoid; by a small portion of
the os unguis; by the upper maxillary bone; the os turbina-
tum inferius; the os palati; and the internal pterygoid pro-
cess of the os sphenoides. 'The upper part of this surface is
formed by the internal surface of the cellular portions of
the ethmoid, which have been described at page 25. It ex-
tends from the sphenoid bone, very near to the ossa nasj;
and is uniformly flat and rough.

About the middle of it begins a deep groove, which
penetrates into the cellular structure of the ‘ethmoides,
and passes obliquely downwards and backwards. At the
upper end of this groove is the foramen by which the pos-
terior ethmoidal cells communicate with the nasal cavity.

This is the upper channel or meatus of the nose. At the
posterior end of it is a large foramen formed by the nasal
plate of the os palati and the pterygoid process of the os
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sphenoides, and therefore called pterygo-palatine foramen.
It opens externally and transmits a nerve and an artery to
the nose.

Below the meatus is the upper spongy bone, which pre-
sents a convex surface; its lower edge is rolled up and
not connected with the parts about it. This spongy bone
covers a foramen in the ethmoid bone, by which its ante-
rior cells and the frontal sinuses communicate with the
nose.

Below this spongy bone, is the middle channel or meatus
of the nose. This channel extends from the anterior to the
posterior part of the cavity. It is very deep, as it penetrates
to the maxillary bone. The cells of the ethmoid are above
it; the inferior turbinated bone below it; and the upper
spongy bone projects over it. In this channel is the open-
ing of the great cavity of the upper maxillary bone. At
the anterior extremity of it is a small portion of the os
unguis, which intervenes between the nasal process of the
upper maxillary bone and the cells of the ethmoid, and
continues down to the lower spongy bone.

The lower spongy bone is nearly horizontal, and very
conspicuous. It extends almost from one opening of the
nose to the other.

Under this bone is /e third and largest channel or meq-
tus of the nose. It is made large by an excavation of the
upper maxillary bone, particularly at the anterior part. It
affords a direct and very easy passage to the posterior
opening of the nose and the throat.

Near the anterior extremity of this meatus is the lower
orifice of the lacrymal duct, which is so situated that a
probe properly curved can be readily passed into it
through the nostril.

There are then four foramina an each side, which form
communications between the cavities of the nose and the
adjacent cells, viz.
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One in the upper meatus which leads to the posterior
ethmoid cells.

A second in the middle meatus which leads to the an-
terior ethmoid cells and the frontal sinuses.

A third in the same meatus which opens into the max.
iflary sinus.

A fourth in the anterior surface of the body of the sphe-
noidal bone, which opens into the sphenoidal sinus.

To these must be added the opening of the lacrymal
canal.

It will be useful to the student of anatomy, after placing
three or four of the uppermost cervical vertebra in their
natural situation, to take a view of

The Cavity between the Spine and the posterior Nares,
which is bounded, ebove, by the cuneiform process, pass-
ing obliquely upward and forward; /aterally, by soft parts
not yet described; befind, by the bodies of the cervical
vertebrz; and before, by the posterior nares, each of which
is oblong in form, rounded above, flat below, and sepa-
rated from the other by a thin partitipn, the vomer.

The Cavity of the Cranium.
TuE upper concave surface of this cavity corresponds
with the figure of the cranium. The ridge in it for sup-
porting the falciform process of the dura mater, the groove
‘made by the longitudinal sinus, the impressions of the ar-
teries, and the pits made by the convolutions of the brain,
are particularly to be noticed,
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The Basis of the Cranium

is much more important. It is divided into three fossz on
each side: the anterior of these are most superficial, and
the posterior the deepest. The bottoms of the anterior
Josse are formed by the orbitar processes of the os frontis,
and consequently are convex; between them is the eribri-
Jorm plate of the ethmoid, which is commonly sunk below
the adjoining surface. The crista galliis very conspicuous;
and the foramen czcum can almost always be scen. The
crista galli is evidently the beginning of the prominent
ridge, which continues on the os frontis, and supports the
falx of the dura mater. The posterior margins of these
foss@ are formed by the lesser wings of the sphenoid
bone.

The middle fosse are formed by the great wings of the
sphenoidal bone, and by the squamous and petrous por-
tions of the temporal bone. They are lower than the ante-
rior, and higher than the posterior fossz. The projection
of the margin of the anterior fossz into these cavities,
corresponds with the separation between the anterior
and middle lobes of the brain. The suture between the
sphenoidal and temporal bones is evident in these fossz.
The upper surface of the body of the sphenoid bone, or the
sella turcica, is between them; and all the peculiarities of
its surface are very conspicuous. The first five foramina
of the sphenoidal bone can be easily ascertained, and also,
the anterior foramen lacerum and termination of the fora-
men caroticum, with the impressions made by the carotid
arteries on the sides of the sella turcica. The petrous por-
tions of the temporal bones are the posterior boundaries
of the middle fossz. Their oblique direction, inwards and
forwards, is particularly remarkable; being formed like

triangular pyramids. T wo of their sides are in the cavity of
the cranium; one, which is anterior, forms a portion of the

Vax. 1. H
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middle fossa; and the other forms a part of the posterior
fossa. The edge between them is very prominent, and has
the tentorium or horizontal pracess of the dura mater at=
tached to it. On the anterior surface, in the middle fossa,
may be traced the groove and the foramen for the vidian
nerve.

The posterior foss are larger as well as deeper than the
other two. Their boundaries are well defined by the edges*
of the petrous bones above mentioned, and by the grooves
for the horizontal parts of the lateral sinuses. These foss@
are nearly separated from the general cavity by the ten-
torium, which is attached to the edge of the petrous bone
and also to the edge of the horizontal part of the groove
for the lateral sinuses. On the tentorium lie the posterior
lobes of the cerebrum; and under it, in these fossz, isthe
cerebellum.

These foss®z may be considered as one great cavity,
which is circular behind, and somewhat angular before,
The angular surfaces are formed by the posterior sides of
the petrous portions. Between them, is the oblique surface
of the cuneiform process of the occipital bone, which de.
scends to the great foramen. Onthe surface of each pe-
trous bone is the meatus auditorius internus, and the ori-
fice of the aqueduct of the vestibule. Behind the petrous
portion, the groove for the lateral sinus is very conspicu-
ous: it terminates in the posterior foramen lacerum, which
is evidently formed by the temporal and the occipital
bones. At the anterior part of this foramen is most com-
monly a small bony process, which separates the eighth
pair of nerves from the internal jugular vein, as they pass
out here.

"The anterior condyloid foramen for the passage of the
ninth pair of nerves, appears in the surface of the great
occipital hole, immediately below the foramen lacerum.
From the back part of this hole the spine, which forms
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the lower limb of the cross, passes up; and on each side
of it are the great depressions which accommeodate the
two lobes of the cerebellum.

External Basis of the Cranium.

When the head is inverted we see the external protu-
berances of the os occipitis, formerly described. The mas-
toid processes of the ossa temporum are on the same trans-
verse line with the great foramen of the os occipitis; but
the foramen being larger extends farther forward. On the
inside of the mastoid process, the fissure for the digastric
muscle is very conspicuous, and also the suture between
the mastoid process and the occipital bone.

The oblique direction of the occipital condyles and the
slanting position of their articulating surfaces are particu-
larly striking. The posterior and anterior condyloid fora-
mina for the cervical veins, and the ninth pair of nerves,
are also in view. The position of the cuneiform process
of the os occipitis is by no means horizontal, but extends
forwards and upwards. The petrous or pyramidal portion
of the temporal bone commences between the mastoid
process, and the glencid cavity for the condyle of the lower
jaw, and extends obliguely forwards and inwards, having
the occipital bone behind it, and the glenoid cavity and
the os sphenoides before it. At the commencement, the
surface of the petrous portion is not horizontal but ob-
lique, sloping into the glenoid cavity with a sharp edge
downwards. T'his edge in some cases is curved so as to
surround the basis of the stiloid process, which arises in
contact with it, and projects downwards, on each side of
the vertebrae. Between the mastoid and stiloid process, is
the foramen stilo-mastoideum. On the inside of the sti-
loid process, and rather anterior to it, is the foramen la-
cerum posterior, for the internal jugular vein, the eighth
pair of nerves, &c. This foramen passes obliquely back-
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wards and upwards, and is bounded behind by the jugular
process of the os occipitis, which bone seems to contri-
bute most to its formation. Very near to this hole on the
inside, is the anterior condyloid foramen; and rather an-
terior to it is the opening of the carotid canal, which forms
a curve in the bone as it passes upwards, inwards, and
forwards.

From the foramen lacerum posterior, the.suture, be-
tween the cuneiform process of the occipital and the pe-
trous portion of the temporal, extends to the foramen la-
cerum anterior; which is closed by cartilage in the recent
subject, but is of an irregular and rather triangular form in
the macerated head: this hole is formed by the occipital,
sphenoidal and petrous bones. The suture or connexion
between the petrous bone and the os sphenoides, is con-
tinued on the anterior side of the petrous bone, from the
fissure of the glenoid cavity to the anterior foramen la-
cerum. The stiloid process of the os sphenoides, which
is seldom more than four lines in length, appears at the
edge of this suture. On the inside of the glenoid cavity,
and on the inside of this process, in the suture formed
between ‘the petrous and sphenoid bones, is the bony
orifice of the eustachian tube.

The foramen spinale for the middle artery of the dura
mater is at a very small distance from the eustachian tube,
immediately anterior to it; and at a small distance on the
inside and in front of this foramen, is the foramen ovale,
for the inferior maxillary nerve, or the third branch of
the fifth pair. A

The Side of the Head.

Those portions of the side of the head which are form-
ed by the frontal, parietal and occipital bones, and by the
~ squamous part of the temporal, require no explan;\tion
here; but the region which is behind the malar and upper
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maxillary bone, and within the zygomatic processes of the
temporal and malar bones, which comprises part of the
temporal and zygomatic fossz of some anatomists, is both
important and obscure.

To obtain a view of this, the lower jaw should be re-
moved, and the zygoma sawed away, in one preparation;
and in another, the upper maxillary and palate bones, of
one side, should be applied in their natural position, to
the os sphenoides, without any of the other bones.

The upper part of this region, formed by the sphenoi-
dal, frontal and malar bones, is made concave by the form
of the external angular part of the os frontis and of the os
malz; which projects backward so as to cover a large por-
tion of it.

The lower part is formed principally by the external
surface of the pterygoid process of the sphenoid bone, and
by the posterior surface of the upper maxillary. Between
the lower end of the pterygoid process and the upper max-
illary bone, a small portion of the os palati intervenes; but
in many adult subjects it is not to be distinguished from
the other bones. At this place, the pterygoid process and
these bones appear to be in close contact; but as they
pass upwards they recede from each other so as to form
a considerable aperture, which continues the whole length
of the pterygoid process. This fissure, which may be call-
ed pterygo-palatine or pterygo-maurxillary, would open into
the posterior part of the cavity of the nose, if the nasal
plate of the os palati did not intervene: this plate forms a
partition, which separates the nose from this fissure; and
the spheno-palatine foramen, formed principally by it,
transmits a nerve and bloodvesscls to the nose.

The fissure is vertical: at the back of the orbit, it unites
with the spheno-maxillary fissure of the orbit, which is
almost horizontal; and at the place of their junction, the
sphenoidal, or upper fissure of the orbit, opens also.
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The foramen rotundum, which transmits the second
branch of the fifth pair, or the upper maxillary nerve, is
likewise situated near this place; and when the upper
maxillary, the sphenoidal, and the palate bones are in
their natural situation, the distribution of the branches
of this important nerve can be easily understood: for the
same view presents the course of its various branches; viz,
to the nose, by the spheno-palatine foramen; to the cavity
of the cranium, by the pterygoid foramen; to the orbit,
and the inferior orbitary canal, by the spheno-maxillary
fissure; and to the roof of the mouth, by the palato-max.
illary canal.

The Form of the Cranium.

The jform of the cranium is that of an irregular oval,
The greatest length of its cavity is between a part of the
os frontis above the crista galli, and of the os occipiti|
above the center of the crucial ridge.

The greatest breadth is at about two thirds of the dls-
tance from the first to the last of these positions. This
transverse diameter touches the sides of the cranium
- near the posterior part of the basis of the petrous portion
of the temporal bone. The difference between these lon-
gitudinal and transverse diameters varies greatly in dif-
ferent persons, as their craniums approach to the oval or
round figures.

The greatest depth of the cavity is between the poste-
rior part of the cuneiform process of the occipital bone,
and a part of the cranium which is nearly over it, about
the middle of the sagittal suture.

The figure of the cranium is somewhat varied in dif-
ferent races of men; and it has been much changed by
the particular management of several savage nations.

In North America, the Choctaw tribe of Indians were
formerly accustomed to make their foreheads perfectly
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flat, and sloping obliquely backwards. They have latterly
disused this practice; but one of their nation, whose head
had this form, was in Philadelphia about the year 1796.

At this time, a tribe who inhabit a district of country
near the sources of the Missouri river, are in the practice
of flattening both the frontal and occipital regions of the
head; so that a small part only, of the middle of it, remains
of the natural form, between these flattened sloping sur-
faces. ' 2

In the case of the Choctaw man above mentioned, it
did not appear that his health, or his intellectual operations,
were any way affected by this form of his head.

During infancy, the cranium sometimes increases to a
preternatural size, as disproportionate to the face as if
it were affected by hydrocephalus. In many of these in-
stances that disease ultimately shows itself; but in other
cases, the preternatural increase of the cranium finally
stops without the occurrence of disease; and the dispro-
portion is lessened by the increase of the face in the ordi-
nary progress of growth.

In many cases where men have deviated from the ordi-
nary stature, the head has preserved the common size. It
is therefore said to be small in giants and large in dwarfs.

The Head of the Feetus.

In the feetus, those bones, which form the vault of the
cranium, originally consist of one plate only; which is
composed of radiated fibres.

At birth, the os frontis consists of two pieces, which
join each other in middle of the forehead.

The parietal bones are each in a single piece; but they
are incomplete at their edges and their angles.

The temporal bones have no appearance of mastoid or
stiloid processes. Instead of a meatus auditorius externus,
there is a bony ring in which the membrana tympani



64 Head of the Featus.

is fixed. The squamous and petrous portions, anc.l this
ring, are originally formed separate; but at the period of
birth they often adhere to each other.

The os occipitis is composed of four pieces: the first
and largest, extends from the beginning or angle of the
lambdoidal suture to the upper edge of the great occi-
pital foramen. Each side of the foramen, and the condyle
on it, is formed by a distinct piece. The front part is
formed by the cuneiform process, which 1s separate from
the other parts and forms the fourth piece.

The sphenoidal bone may be separated by maceration
into three pieces. The body and the little wings form one
piece. Each of the great wings, with the pterygoid pro-
cesses united to it, forms also a piece. The body of the
bone is entirely solid.

A large part of the ethmoid is in a cartilaginous state.
It is divided into two portions by a partition of cartilage,
which occupies the place of the nasal plate and the crista
galli. '

In consequence of the imperfect formation of the bones
which compose the vault of the cranium, there are several
deficiencies in it. Thus the superior anterior angles of the
parictal bones being incomplete, and also the upper angles
of the pieces which compose the os frontis, a vacuity
with four sides is occasioned, which is termed the

Jnterior fontanel. This opening may be distinguished
by its form, as well as its greater size, from another vacu-
ity which is produced in a similar way at the other end
of the sagittal suture, and called the

Posterior fontanel: but as there are only three bones
concerned in its formation, viz. the two parietal and the
occipital, this vacuity is triangular. ;

Besides these, there are two other vacuities or Jontanels

en each side, at the two lower corners of each parietal
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bone: these however are much less than those first des-
cribed.

The smaller fontanels do not continue open long; but
the anterior fontanel is seldom completely closed before
the end of the third year.

Itis very obvious, upon an examination of the cranium,
that the center of the base is better calculated to resist
pressure than any other part; as the cuneiform process
of the occipital bone, the petrous portions of the tem-
poral, and the body of the sphenoidal bone, which com-
pose a large part of it, are very firm and substantial.

The face of the fetus differs very essentially from that
of the adult. Although the orbits of the eyes are very
large when compared with the size of the head, that por-
tion of the face which is below them is very small and
has little depth.

- The upper maxillary bones have no sinuses in them; and
their orbitar plates are not much elevated ubove the cavi-
ties for containing the posterior teeth: in consequence,
the depth of the face is very small; and its whole aspect
is affected.

The nose of the jfeetus differs greatly from that of the
- adult in respect to its sinuses; for not only are the max-
illary cavities wanting, but those of the frontal and sphe-
noidal bones also.

The lower jaw is formed in two pieces, which unite
at the middle; and hence the term symp/lysis is used in
describing the chin. This bone is not only less broad in
proportion than that of the adult, but the angles are more
obtuse, and the processes which arise from them are
more sloping.

The head of the feetus is much larger in proportion to
the body than that of the adult.

Vor. L. I
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SECTION II

of the Trunk.

THE Trunk consists of the SpINE, THorRAX, and
PeLvis.

The Spine.

The spine is the long pile of bones extended from the
condyles of the occiput to the end of the os coccygis. It
somewhat resembles two unequal pyramids joined ina
common base. It is not, however, straight; for its upper
part being drawn backwards by strong muscles, it gradu.
ally advances forwards, to support the cesophagus, vessels
of the head, &c. Then it turns backwards, to make room
for the heart and lungs. It is next bent forwards, to sup-
port the viscera of the abdomen. It afterwards turns
backwards, for the enlargement of the pelvis. And, lastly,
it is reflected forwards, for sustaining the lowest great
intestines.

The spine is commonly divided into ¢rue and false ver-
tebre: the former constituting the long upper pyramid,
which has its base below; while the false vertebraz make
the shorter lower pyramid, whose base is above.

True Vertebre.

The true vertebre are the twenty-four upper bones of
the spine, on which the several motions of the trunk of
our bodies are performed. Their name is derived from
the Latin verb vertere.

Each of these vertebrz is composed of its body and
processes.

The body is the thick spongy forepart, which is convex
before, concave backwards, horizontal and flat in most
of them above and below. Numerous small holes, espe-
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cially on the fore and back part of their surface, give
passage to their vessels, and allow the ligaments to enter
their substance. The edges of the body of each vertebra
are covered, especially at the forepart, with a ring of bone
firmer and more solid than the substance of the body any
where else. These rings seem to be joined to the ver-
tebra in the form of epiphyses. They are of great use in
preventing the spongy bodies from being broken in the
motions of the trunk.

Between the bodies of each two adjoining vertebra, a
substance between the nature of ligament and cartilage
is interposed; which seems to consist of concentrical
curved fibres, when it is cut horizontally; but when it is
divided perpendicularly, the fibres appear oblique and
decussating. The outer part of these intervertebral liga-
ments is the most solid and hard; and they gradually
become softer till they are almost in the form of a glairy
liquor in the center. The external fibrous part of each is
capable of being greatly extended, and of being com-
pressed into a smaller space, while the middle fluid part
is incompressible, or nearly so. The middle point is there-
fore a fulcrum or pivot, on which the motion of a ball
and socket may be made, with such a gradual yielding
of the substance of the ligament, in whatever direction
our spines are moved, as saves the body from violent
shocks, and their dangerous consequences. This liga-
mento-cartilaginous substance is firmly fixed to the hoe
rizontal surfaces of the bodies of the vertebrz, to connect
them: in which it is assisted by a strong membranous
ligament, which lines all their concave surface, and by a
still stronger ligament that covers all their anterior convex
surface.

The elastic substance seems to be in a state of com-
pression by the exterior ligaments and the bones; for, if
a section be made through a portion of the vertebrz and
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the intervertebral substance, this substance will expand,
so that its surface will be much higher than that of the
vertebrz. It is so elastic, and so much confined, in some
subjects, that a sharp knife, if plunged into it, will be
gradually ejected when the hand is withdrawn.

The bodies of the vertebrz are, with some exceptions,
smaller and more solid above, but more spongy as they
descend. The cartilages between them are thick, and the
surrounding ligaments are strong in proportion to the size
of the vertebrz. By this disposition, the greatest weight
is supported on the broadest best secured base, and the
middle of the body is allowed a large and secure mo-
tion.

From each side of the body of cach vertebra, a bony
bridge is produced backwards, and to one side; from the
posterior end of which one slanting process rises and anos
ther descends. The smooth, and generally the flattest,
side of each of these four processes is covered with a
smooth cartilage; and the two lower processes of each
upper vertebra are fitted to, and articulated with, the
two upper processes of the vertebra below, having their
articular ligaments fixed into the rough line round their
edges. These processes are termed the obligue or artzcu-
lating.

From between the oblique processes of each side, an-
other process extends laterally, which is called the ¢rans-
verse.

From the back part of the roots of the two oblique
processes, and of the transverse process of each side,
broad oblique bony plate is extended backwards: where
these meet, the seventh process of the vertebrz takes its
rise, and. stands out backwards. This being generally
sharp-pointed and narrow-edged, it has therefore been

called spinal process; from which this whole chain of
bones has got its name.
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Besides the common ligament which lines all the inter-
nal surface of the spinal processes, as well as of the bodies,
particular ligaments connect the bony bridges and pro-
cesses of the contiguous vertebra together.

The substance of the processes is considerably stronger
and firmer, and has a thicker external plate, than the bodies
of the vertebra themselves.

The seven processes form a concavity at their forepart,
which, joined to the one at the back part of the bodies,
makes a great hole; and when the vertebra are placed
upon each other in their natural order, these holes form a
long tube for containing the spinal marrow.

In the upper and lower edge of each lateral bridge, there
is a notch. These are so adapted to each other in the con-
tiguous vertebrz, as to form a round hole in each side,
between each two vertebrz, through which the nerves
that proceed from the spinal marrow and its bloodvessels
pass. '

The articulations of these true vertebrz are conse-
quently double: for their bodies are joined by the interven-
ing cartilage above described; and their oblique processes,
being tipped with cartilages, are so connected by their li-
gaments as to allow a small degree of motion on every
side. Hence it is evident, that their center of motion is
altered in different positions of the trunk: for, when we
bow forwards, the weight bears entirely on the bodies of
the vertebre; if we bend back, the oblique processes sup-
port it; if we recline to one side, we rest upon the oblique
processes of that side and part of the bodies; if we stand
erect, all the bodies and oblique processes have their share
in our support.

The true vertebre are divded into three classes which
agree with each other in their general structure, but are
distinguished by several peculiarities.

These classes are named Cervical, Dorsal, and Lumbar.
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The cervicaL are the seven uppermost vertebrz;
which are distinguished from the rest by these marks:
Their bodies are smaller and more solid than any others;
and are flatted on the front surface. They are also flat
behind, where small processes rise, to which the internal
ligaments are fixed. The upper surface of the body of
each vertebra is made hollow, by a slanting thin process
which is raised on each side. The lower surface is also
hollowed, but in a different manner; for here the posterior
edge is raised a little, and the anterior one is considerably
extended. Hence the cartilages between these vertebrz
are firmly connected, and their articulations are secure.

These cartilages are thick, especially at their forepart;
which is one reason why the vertebrz project forward as
they descend, and have larger motion.

Their obligue processes more justly deserve that name
than those of any other vertebrz. They are situated slant-
ing; the upper ones having their smooth and almost flat
surfaces facing obliquely backwards and upwards; while
the inferior oblique processes have these surfaces facing
obliquely forwards and downwards.

The transverse processes of these vertebrz are framed
in a different manner from those of any other hones of the
spine: for, besides the common transverse process rising
from between the oblique processes of each side, there is
a second one that comes out from the side of the body of
each vertebra; and these two processes, after leaving a
circular hole for the passage of the cervical artery and vein,
unite and form a groove on their upper surface to protect
the nerves that pass in it. They terminate obtusely on
each side, for the insertion of muscles.

The spinal processes project backwards almost hori-
zontally. They are shorter than those of any other verte-
brz, and are forked or double at their ends; they there-
fore allow a more convenient insertion to muscles.
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The thick cartilages between the bodies of these cer-
vical vertebrz, the obliquity of their oblique processes,
and the shortness and horizontal situation of their spinal
processes, all conspire to allow them large motion.

The holes between the bony cross bridges, for the pas-
sage of the nerves from the spinal marrow, have their
largest share formed in the lowest of the two vertebra,
to which they are common. :

So far most of the cervical vertebrz agree; but they
have some particular differences, which require a separate
consideration.

The first, from its use in supporting the head, has the
name of atlas. Contrary to all the other vertebrz of the
spine, it has no body; but instead of it, there is a bony
arch. In the convex forepart of this arch a small rising
appears; and on each side of this protuberance, a small
cavity may be observed. The upper and lower parts of the
arch are rough and unequal, where the ligaments that
connect this vertebra to the os occipitis, and to the second
vertebra, are fixed. The back part of the arch is concave,
smooth, and covered with a cartilage, in a recent subject,
to receive the tooth-like process of the second vertebra.
On each side of it a small rough sinuosity may be remark-
ed, where the ligaments going to the sides of the tooth-
like process of the following vertebra are fastened; and on
each side a small rough protuberance and depression is
observable, where the transverse ligament, which secures
the tooth-like process in the sinuosity, is fixed, and hin-
ders that process from injuring the medulla spinalis in the
flexions of the head.

The atlas has as little spinal process as body; but, in-
stead of it, there is a large bony arch, that the muscles
which pass over this vertebra at that place might not be
hurt in extending the head. On the posterior and upper
part of this arch there are two depressions, where the recti
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postici minores take their rise; and at the lower part are
two other sinuosities, into which the ligaments that con.
nect this bone to the following one are fixed.

THe superior oblique processes of the atlas are large,
and more horizontal than those of any other vertebra.
They form an oblong concave surface which has an inter-
nal aspect, and corresponds exactly with the articulating
surface on the external side of each condyle of the os oc-
cipitis. Under the external edge of the posterior part of
each of these cavities is the fossa, or deep open channel,
in which the vertebral arteries make the circular turn, as
they are about to enter the great foramen of the occipital
bone, and where the tenth pair of nerves go out. In some
subjects this fossa is covered with bone. The inferior
oblique processes, extending from within outwards and
downwards, are large, circular, and slightly concave. So
that this vertebra, contrary to the other six, receives the
bones with which it is articulated, both above and below.

The transverse processes of this vertebra are not much
hollowed or forked; but are longer and larger than those
of any other vertebra of the neck, for the origin and in-
sertion of several muscles; and therefore those muscles
which move this vertebra on the second have a consider-
able lever to act with, because of the distance of their in-
sertion from the axis of revolution.

The hole for the medulla spinalis is larger in the atlas
than in any other vertebra, not only on account of the me-
dulla being largest here, but also to prevent its being hurt
by the motions of this vertebra un the second. This large
hole, and the long transverse processes, make this the
broadest vertebra of the neck.

The condyles of the os occipitis move forwards and
backwards in the superior oblique processes of this verte-
bra; but from the figure of the bones forming these arti-
culations, it is evident, that very little motion can here be
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allowed to either side; and there must be still less circular
motion.

The second vertebra of the neck is called dentata. It
is somewhat of a pyramidal figure, being large, and ex-
tended downwards, especially in front, to enter into a
hollow of the vertebra below; while the upper part has a
long process, with its extremity formed into an obtuse
point. This process from its supposed resemblance to a
tooth, has given name to the vertebra. The side of it, on
which the concave surface of the anterior arch of the first
vertebra plays, is convex, smooth, and covered with a car-
tilage; and it is of the same form behind, to accommodate
the ligament, which is extended transversely from one
rough protuberance of the first vertebra to the other, and
is cartilaginous in the middle. A ligament likewise goes
out in an oblique transverse direction, from cach side of
the processus dentatus, to be fixed at its other end to the
first vertebra, and to the occipital bone; and another liga-
ment rises up from near the point of the process to the os
occipitis.

The superior oblique processes of the vertebra dentata
are large, circular, very nearly in an horizontal position,
and slightly convex, to be adapted to the inferior oblique
processes of the first vertebra. The inferior oblique pro-
cesses of this vertebra_answer exactly to the description
given of those common to all the cervical vertebrz.

The transverse processes of the vertebra dentata are
short, very little hollowed at their upper part, and not
forked at their ends; and the canals through which the
cervical arteries pass are reflected outwards about the
middle of each process; so that the course of these ves-
sels may be directed towards the transverse processes of
the first vertebra. Had this curvature of the arteries been
made in a part so movable as the neck is, while they were
not defended by a bone, and placed in a cavity of that

Vor. L.




74 e Vertebre.

bone, scarce a motion could have been performed without
the utmost hazard of compression. This is the third in.
stance of similar mechanism in cases of sudden curvature
of arteries. The first is the passage of the carotids through
the temporal bones; and the second is that lately describ-
ed, where the vertebral arteries turn round the oblique
processes of the first vertebra, to come at the great hole
of the occipital bone. ’

The spinal process of this vertebra is thick, strong, and
short, to give sufficient origin to the musculi recti ma-
jores and obliqui inferiores, and to prevent the contusion
of these and other muscles in pulling the head back.

The four cervical vertebra which are next in order,
have nothing particular in their structure, but agree with
the general description. The seventh vertcbra approaches
the form of those of the back, having the upper and lower
surfaces less excavated than the others. The oblique pro-
cesses are more perpendicular; and the spinal as well as
transverse processes are without bifurcation.

After an examination of the condyles of the os occipitis,
and of the whole structure of the atlas and vertebra den-
tata, it will be evident, that the flexion and extension of the
head, or its motion backwards and forwards, is effected by
the movements of the condyles of the occipital bone on
the atlas; and that in the rotation of the head, the atlas re-
volves to a certain degree round the processus dentatus
of the second vertebra: the head necessarily moving
with it.

The TwWELVE DorsaL may be distinguished from the
other vertebre of the spine by the following marks.

Their bodies are of a middle size, between those of the
neck and loins. They are more convex before than either
of the other two sorts; and are flatted laterally by the
pressure of the ribs, which are inserted into small cavities
formed in their sides. This flatness of their sides, which
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makes the figure of these vertebra almost an half oval, is
of great use; as it affords a firm articulation to the ribs,
allows the trachea arteria to divide at a small angle, and
the other large vessels to run secure from the action of the
vital organs. Their bodies are more concave behind than
any of the other two classes. Their upper and lower sur-
faces are horizontal.

The cartilages interposed between the bodies of these
vertebra are thinner than in any other of the true verte-
brz; and contribute to the concavity of the spine in the
thorax, by being thinnest at their forepart.

The oblique processes are placed almost perpendicu-
larly: the upper ones slanting but a little forwards, and
the lower ones slanting as much backwards. Their con-
vexity or concavity is not so remarkable as to require par-
ticular notice. Between the oblique processes of opposite
sides, several sharp processes stand out from the upper
and lower parts of the plates which join to form the spi-
nal processes: into these sharp processes strong ligaments
are fixed for connecting the vertebrz.

The transverse processes of the dorsal vertebre are
long, thicker at their ends than in the middle, and turned
obliquely backwards; which may be owing to the pres-
sure of the ribs; the tubercles of which are inserted into
a depression near the end of these processes.

The spinal processes are long, small-pointed, and slop-
ing downwards and backwards. From their upper and
back part a ridge rises, which is reccived by a small
channel in the forepart of the spinal process immediately
above, which is here connected to it by a ligament.

The canal for the spinal marrow is here more circular,
but, corresponding to the size of that cord, is smaller than
in any of the other vertebrz; and a larger share of the
holes, in the bony bridges for the transmission of the



76 The Vertebre.

nerves, is formed in the vertebra above than in the one
below.

The connexion of the dorsal vertebra to the ribs, the
thinness of their cartilages, the erect situation of the obli-
que processes, the length, sloping and connexion of the
spinal processes, all contribute to restrain these vertebra
from much motion, which might disturb the actions of
the heart and lungs; and in consequence of the little mo-
tion allowed here, the intervertebral cartilages sooner
shrivel, by becoming more solid; and therefore the first
remarkable curvature of the spine observed,-as people ad-
vance to old age, is in the least stretched vertebra of the
back; or old people first become round-shouldered.

The bodies of the four uppermost dorsal vertebra
deviate from the rule, that the vertebrzz become larger
as they descend; for the first of the four is the largest,
and the other three below gradually become smaller, to
allow the trachea and large vessels to divide at smaller
angles.

The two uppermost vertebra of the back, instead of
being very prominent forwards, are flattened by the action
of the musculi longi colli and recti majores.

The proportional size of the two little depressions in
the body of each vertebra for receiving the heads of the
ribs, seems to vary in the following manner; the depres-
sion on the upper edge of each vertebra decreases as far
down as the fourth, and after that increases.

The transverse processes are longer in each lower ver-
tebra to the seventh or eighth, with their smooth surfaces,
for the tubercles of the ribs, facing gradually more down-
wards; but afterwards, as they descend, they become
shorter, and the smooth surfaces are directed more up-
wards.

The spinous processes of the vertebrz of the back be-
come gradually longer and more slanting from the first,
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as far down as the eighth or ninth vertebra; from which
they manifestly turn shorter and more erect.

The first vertebra, besides an oblong hollow in its
lower edge, that assists in forming the cavity wherein
the second rib is received, has the whole cavity for the
head of the first rib formed in it.

T'he eleventh often has the whole cavity for the eleventh
rib in its body, and wants the smooth surface on each
transverse process.

The twelfth always receives the whole head of the last
rib, and has no smooth surface on its transverse processes,
which are very short. The smooth surfaces of its inferior
oblique processes face outwards as the lumbar do. In
general, the upper vertebrz of the back lose gradually
their resemblance to those of the neck, and the lower
ones approach gradually to the figure of the lumbar.

The LumBar VERTEBRA are five bones, that may be
distinguished from any others by these marks: 1. Their
bodies, though of a circular form at their forepart, are
somewhat oblong from one side to the other. The epi-
physes on their edges are larger; and therefore the upper
and lower surfaces of their bodies are more concave than
in the vertebrz of the back. 2. The cartilages between
these vertebra are very thick, and render the spine convex
within the abdomen, by their great thickness anteriorly.
3. Theoblique processes arestrong and deep: the superior,
which aré concave, facing inwards, and the convex in-
ferior ones facing outwards: and therefore each of these
vertebrz receives the one above it, and is received by
the one below; which is not so evident in the other two
classes already described. 4. Their transverse processes
are small, long, and almost horizontal, for allowing large
motion to each bone, and sufficient insertion to muscles,
and for supporting and defending the internal parts.
5. Between the roots of the superior oblique and transverse
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processes a small protuberance may be observed, where
some of the muscles that raise the trunk of the body are
inserted. 6. Their spinal processes are strong, straight,
and horizontal, with broad flat sides, and a narrow edge
above and below; this last being depressed on each side
by muscles. And at the root of these edges, we see rough
surfaces for fixing the ligaments. 7. The medullary canal
is larger in these bones than in the dorsal vertebra.
8. The holes for the passage of the nerves are more
equally formed out of both the contiguous vertebrz than
in the other classes; the upper one furnishes, however,
the larger share of each hole.

The thick cartilages between these lumbar vertebrz,
their deep oblique processes, and their erect spinal pro-
cesses, are all fit for allowing large motion: though it is
not so great as what is performed in the neck; which ap-
pears from comparing the arches which the head des-
cribes when moving on the neck or the loins only.

The lumbar vertebrz, as they descend, have their ob.
lique processes at a greater distance from each other, and
facing more backwards and forwards.

The transverse and spinal processes of the first and last
lumbar vertebrz are shorter than those in the middle.

The epiphyses round the edges of the bodies of the
lumbar vertebrz are most raised in the two lowest; which
consequently make them appear hollower in the middle
than the others are.

The body of the fifth vertebra is rather thinner than
that of the fourth. The spinal process of this fifth is
smaller, and the oblique processes face more backwards
and forwards, than those of any other lumbar vertebra.

In consequence of this particular construction, the spine
is capable of flexion, principally in an anterior and lateral
direction, and also of extension. It ought to be remarked
that during flexjon it forms a curve, and not an angle;
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for, in this last case, the spinal marrow would be more or
less compressed.

The cervical vertebrz have most motion, and the dorsal
the least. This circumstance is fully explained by the
form of the different parts of these vertebrz, and by the
difference in the thickness of their intervertebral sub-
stance. The necessity of fixing the dorsal vertebrz is
very evident: as their motion would greatly interfere with
the motions of the ribs in respiration.

The lumbar vertebra have more motion than is com-

monly supposed; for, in addition to a certain degree of
flexion, they perform a species of rotation or twisting,
which is very obscrvable in persons who are diseased in
one of their hip joints; such persons move the whole pel-
vis, by a rotation of the lumbar vertebrz, to avoid moving
the discased joint.

Fualse Vertebre.

Tue lower pyramid, or under part of the spine, con-
sists of one large triangular bone called the os sacrum,
and of some small bones denominated the os coccygis.

These bones are called the false vertebree, because the
sacrum in young subjects is composed of five distinct
bones, each of which has some resemblance to a vertebra;
but they are completely united in the adult, and form but
one bone, which is supposed to have been denominated
sacrum, because it was offered in sacrifice by the ancients.

The os sacrum is of a triangular form, with its base

upwards. It is concave anteriorly, and convex posteri-

orly. The middle of the bone, when viewed anteriorly,
appears to be composed of the bodies of five vertebre,
united to each other, and their union is marked by four
transverse lines. At the two extremities of each of these
lines, are large round holes, which communicate with the
vertebral cavity of the bone.

.
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On the exterior sides of these holes the surface is free
from any marks of the original separation.

The middle of the upper surface, or base of the bone,
is formed for articulating with the last lumbar vertebra,
and has two oblique processes, with a groove on each
side, which forms part of the foramen for transmitting
the twenty-fourth pair of nerves.

The back part of the os sacrum is rough and convex:
in the middle there are commonly three processes similar
to the spinous processes of the lumbar vertebrz, and a
fourth which is much smaller. Below this, there is a de-
ficiency of the bony spine, and the vertebral cavity is con-
sequently open behind; but the sides of the canal con-
tinue lower down. _

On cach side of the spinous processes are four smaller
holes, which are opposite to the larger holes on the ante-
rior surface. Between the spinous processes and the ante-
rior part, which resembles the bodies of vertebrz, is the
continuation of the vertebral cavity which contains the
spinal marrow. From the cauda equina, contained in this
cavity, the great nerves of the lower extremities pass off,
through the large holes on the anterior surface, and some
small nerves through the posterior holes.

In some bones the spinous processes are entirely defi-
cient, and the cavity above mentioned is completely open
behind; but the contained parts are defended by strong
membranes.

The anterior part of each lateral surface is covered by
a plate of cartilage, and articulated to the os ilium. The
posterior part is rough and perforated by the fibres of the
strong ligaments, which are inserted into it.

On the posterior surface of the sacrum, the sides of
the open part of the vertebral canal terminate, so as to
form a notch, through which passes the twenty-ninth pair
of nerves.
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The os sacrum is very spongy, and is lighter in pro-
portion to its bulk than any bone in the body: it is de-
fended by the muscles that cover it and the ligaments
which adhere to it.

It is articulated, above, to the last lumbar vertebra;
below, to the os coceygis; and on the sides, to the ossa
ilia.

That triangular chain of bones depending from the os
sacrum, in which each bone becomes smaller as it de-
scends, till the last ends in a small tubercle, is call-d os
coccygis. It is convex behind, and concave before; from
which crooked pyramidal figure, which was thought to
resemble a cuckow’s beak, the name is derived.

There are four picces in people of middle age. In chil-
dren, they are almost wholly cartilaginous. In old subjects,
all the bones are united, and become frequently one con-
tinued bone with the os sacrum.

The highest of the four bones is the largest, with shoul-
ders e¢xtended farther to each side than the end of the os
sacrum; which enlargement may serve as a distinguishing
mark to fix the limits of either bone. The upper surface
of this bone is a little hollow. From the back of that bulb.
ous part called its shoulders, a process often rises up on
each side, to join with the os sacrum. Sometimes these
shoulders are joined to the sides of the open end of the
vertebral canal, to form the hole in each side common
to these two bones, for the passage of the twenty-ninth
pair of spinal nerves. Immediately below the shoulders of
the os coccygis, a notch may be remarked on each side,
where the thirtieth pair of the spinal nerves passes. The
lower end of this bone is formed into a small head, which
very often is hollow in the middle.

The three lower bones gradually become smaller, and
are spongy, but are strengthened by a strong ligament

which covers and connects them. Their ends, by which
Vou. L. L
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they are articulated, are formed in the same manner as
those of the first bone.

Between each of these four bones of young subjects a
cartilage is interposed; therefore their articulation is ana.
logous to that of the bodies of the vertebra of the neck:
for the lower end of the os sacrum, and of each of the
three superior bones of the os coccygis, has a small de-
pression in the middle; and the upper part of all the bones
of the os coccygis is a little concave, and consequently
the interposed cartilages are thickest in the middle, to
fill up both cavities; by which they connect the bones
more firmly. When the cartilages ossify, the upper end
of each bone is formed into a cavity, exactly adapted to
the protuberant lower end of the bone immediately above.
From this sort of articulation, it is evident, that, unless
when these bones grow together, all of them are capable
of motion; of which the first and second enjoy the largest
share.

The lower end of the fourth bone terminates in a rough
point, to which a cartilage is appended.

To the sides of these bones of the os coceygis, the
coccygzi muscles, and part of the levatores ani, and of
the glutei maximi, are fixed.

The connexions of these bones hinder them from being
moved to either side; and their motion backwards and -
forwards is much confined: yet as their ligaments can be
stretched by a considerable force, it is of great advantage
in the excretion of the feces alvinz, and much more in
childbearing, that these bones should remain moveable;

“and the right management of them, in delivering women,
- is very important. The mobility of the os coccygis dimi-
nishing as people advance in age, especially when its liga-
ments and cartilages have not been kept flexible by being
stretched, is probably one reason why women, who are
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advanced in years before they marry, have generally diffi-
cult parturition.

These bones serve to sustain the intestinum rectum;
and, therefore, are curved forwards; by which they are
preserved, as well as the muscles and teguments, from
any injury when sitting with the body reclined back.

The Vertebral Cavity for containing the Spinal Marrow.

The canal formed by the foramina of the different ver-
tebrze, when these bones are placed in their natural order,
extends from the great occipital foramen to the end of
the sacrum. Its direction varies with the different curva-
tures of the spine, and its figure and diameter are also
very different in different places.

In the cervical vertebre, it is largest, and nearly trian-
gular in form; in the dorsal, it is much smaller and almost
cylindrical; in the lumbar, it is somewhat enlarged, and
approaches again to the triangular figure; in the sacrum,
it is broad, but flat, and diminishes gradually, so as to
assume the form of a long triangle.

It has a ligamentous lining, which will be described
when an account is given of the fresh bones and their liga-
ments.

The Thorax.

The thorax resembles a flattened cone, cut away ob-
liquely at its basis; and regularly truncated at its apex.

It is formed by the dorsal vertebre behind, the ribs on
the sides, and the sternum before.

The Ribs,
Are long crooked bones, placed in an oblique direc-

tion downwards as respects the backbone. Their number -

is generally twelve on each side; though sometimes eleven
or thirteen have been found.
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They are convex externally and concave internally,
They are made smooth by the action of the contained
parts, which, on this account, are in no danger of being
hurt by them. ‘

The ribs approach towards a round form at their ex-
tremities near the vertebrz. Further forwards they are
flat and broad, and have an. upper and lower edge; each
of which is made rough by the action of the intercostal
muscles inserted into them. These muscles, being all of
nearly equal force, and equally stretched in the interstices
of the ribs, prevent the broken ends of these bones, in
a fracture, from being removed far out of their natural
place, to interrupt the motion of the vital organs. The
upper edge of the ribs is more obtuse and rounder than
the lower, which is depressed on its internal side by a

long fossa, for lodging the intercostal vessels and nerves: -

on each side of which there is a ridge, to which the inter-
costal muscles are fixed. The fossa is not observable at
the ends of the ribs; for, at the posterior, or root, the ves-
sels have not yet reached the bones; and, at the fore end,
they are split away into branches, to serve the parts be-
tween the ribs.

From this situation of the bloodvessels, has originated
the rule adopted by surgeons, that the incision in cases
of empyema, &c. should be made midway between the
spine and sternum, and that the lower edge of the upper
rib should be avoided.

At the posterior end of eachrib, a little head is forrﬁed,
which is divided by a middle ridge into two flat or hol-
low surfaces; the lowest of which is generally the broad-
est and deepest. The two surfaces are joined to the bodies
of two different vertebrz, and the ridge forces itself into
the intervening cartilage. A little way from this head, we
find, on the external surface, a small cavity, where muci-
laginous glands are lodged; and round the head, the bone
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appears spongy, where the capsular ligament of the arti-
culation is fixed. Immediately beyond this, a flatted tuber-
cle rises, with a smali cavity at its root, which is surround-
ed by a roughness, for the articulation of the rib with the
transverse process of the lowest of the two vertebra, with
which the head of the rib is joined. Advancing further on
this external surface, another smaller tubercle may be
observed in most cases, into which, ligaments connecting
the ribs to each other, and to the transverse processes of
the vertebrz and portions of the longissimus dorsi, are
inserted. Beyond this, .these bones are made flat by the
sacro-lumbalis muscle, which is inserted into the part of
this flat surface furthest from the spine, where each rib
makes a considerable curve, called by some its angle.
Then the rib begins to turn broad, and continues so to
its anterior end, which is hollow and spongy, for the re-
ception of, and firm coalition with, the cartilage that runs
thence to be inserted into the sternum, or to be joined
with some other cartilage. In adults, the cavity at this
end of the ribs is generally smooth.

The substance of the ribs is spongy, cellular, and only
covered with a very thin external lamellated surface,
which increases in thickness and strength as it approaches
the vertebrae.

To the fore end of each rib a long broad and strong
cartilage is fixed, which reaches to the sternum, or is
joined to the cartilage of the next rib. This course, how-
ever, is not in a straight line with the rib: for the carti-
lages generally make a considerable flexure, the concave
part of which is upwards; therefore at their insertion into
the sternum, they make an obtuse angle above, and an
~ acute one below. These cartilages are of such a length
as never to allow the ribs to come to a right angle with
the spine; but they keep them situated so obliquely as to
make the angle very considerably ebtuse above, till a force
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exceeding the elasticity of the cartilage is applied. These
cartilages, as all others, are firmer and harder internally
than they are on their external surface; and sometimes, in
old people, all their middle substance becomes bony,
while a thin cartilaginous lamella appears externally. The
ossification, however, begins frequently at the external
surface. The greatest alternate moions of the cartilages
being made at their great curvature, that part remains fre-
quently cartilaginous after all the rest is ossified.

The ribs then are articulated at each end, and that be-
hind is doubly joined to the vertebrz; for the head is re-
ceived into the cavities of two bodies of the vertebre, and
the larger tubercle is received into the depression in the
transverse process of the lower vertebra. When we ex-
amine the double articulation, we must immediately see,
that no other motion can here be allowed than upwards
and downwards. Since the transverse process hinders the
rib to be thrust back, the resistance of the sternum on
the other side prevents the ribs coming forward; and each
of the two joints, with the other parts attached, oppose its
turning round. But then it is likewise as evident, that even
the motion upwards and downwards can be but small in
any one rib at the articulation itself. But as the ribs ad-
vance forwards, the distance from their center of motion
increasing, the motion must be larger; and it would be
very conspicuous at their anterior ends, were they not re-
sisted there by the cartilages, which yield so little, that
the principal motion is performed by the middle part of
the ribs, which turns outwards and upwards, and occa-
sions the twist remarkable in the long ribs at the place
near their fore end where they are more resisted.

The ribs differ from each other in the following re-
spects: j
The upper rib is the most crooked; and as they de-
scend they become straight. Their obliquity, with re-
spect to the spine, increases as they descend; so that
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though their distances from each other are nearly equal
at their back part, yet at their fore ends the distances be-
tween the lower ribs must increase. In consequence of
this increased obliquity of the lower ribs, each of their
cartilages makes a greater curve in its progress from the
rib towards the sternum; and the tubercles, that are arti-
culated to the transverse processes of the vertebrze, have
their smooth surfaces gradually facing more upwards.
The ribs becoming thus more oblique, while the sternum
advances forwards in its descent, makes the distance-be-
tween the sternum and the anterior end of the lower ribs
greater than between the sternum and the ribs above;
consequently, the cartilages of those ribs that are joined
to the breast bone are longer in the lower than in the
higher ones. These cartilages are placed nearer to each
other as the ribs descend, which occasions their curvature
to be greater.

The length of the ribs increases from the first and up-
permost rib, as far down as the seventh; and from that to
the twelfth, it gradually diminishes. "The superior of the
two surfaces, by which the ribs are articulated to the bo-
dies of the vertebrae, gradually increases from the first to
the fourth rib, and is diminished after that in each lower
rib. The distance of their angles from the heads always
increases as they descend to the ninth, because of the
greater breadth of the sacro-lumbalis muscle.

The ribs are commonly divided into ¢rue and false.

The ¢rue ribs are the seven uppermost of each side.
Their cartilages are ail gradually longer as they descend,
and are joined to the breast bone: so that, being pressed
constantly between two bones, they are flatted at both
ends; and are thicker, harder, and more liable to ossify,
than the other cartilages that are not subject to so much
pressure. These bones include the heart and lungs; and
therefore are called true ribs. y
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The five inferior ribs of each side are the false, whose
cartilages do not reach to the sternum; but on this account
having less pressure, their substance is softer. To these
five ribs the circular edge of the diaphragm is connected.

The first rib of each side is so situated, that the flat
sides are above and below, while one edge is placed in.
wards, and the other outwards, or nearly so: therefore
sufficient space is left above it for the subclavian vessels
and muscles; and the broad concave surface is opposed to
the lungs. But in consequence of this situation, the chan.
nel for the intercostal vessels is not to be found. The head
of this rib is not divided into two plane surfaces by a
middle ridge, because it is only articulated with the first
vertebra of the thorax. Its cartilage is ossificd in adults,
and is united to the sternum at right angles. This first
rib frequently has a ridge rising near the middle of its
posterior edge, where one of the heads of the scalenus
muscles rises. Farther forward it is flatted, or sometimes
depressed by the clavicle. v

The position of the second rib is such that its two
broad surfaces have oblique aspects, inward and down.
ward, outwards and upwards, so as to make the surface
of the thorax uniform: and it may be observed of all the
ribs, that the aspect of their surfaces is varied upon this
principle, according to their situation in the thorax.

The sixth, seventh, and eighth ribs, have their car-
tilages nearly contiguous. They are frequently joined to-
each other by cross cartilages; and frequently the carti-
lages of the eighth, ninth, and tenth, are connected to the
former, and to each other by firm ligaments.

The eleventh, and sometimes the tenth rib, has no tu-
bercle for its articulation with the transverse process of
the vertcbra, to which it is only loosely fixed by liga-
ments. The fossa in its lower edge is not so deep as in
the upper ribs; because the vessels run more towards the
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interstice between the ribs. Its front end is smaller than
its body; and its short small cartilage is but loosely con-
nected to the cartilage of the rib above.

The twelfth rib is the shortest and straightest. Its head
is only articulated with the last vertebra of the thorax;
therefore is not divided into two surfaces. This rib is not
joined to the transverse process of the vertebra, and
therefore has no tubercle, being often pulled necessarily
inwards by the diaphragm, which an articulation with
the transverse process would not have allowed. The fossa
is not found at its under edge, because the vessels run
below it. The forepart of this rib is smaller than its mid-
dle, and has only a very small pointed cartilage fixed to
it. To its whole internal side the diaphragm is connected.

The Sternum

is the broad flat bone, in the front part of the thorax. In
adults it is composed of three pieces, which easily sepa-
rate after the cartilages connecting them are destroyed.
The two lower pieces are frequently found intimately
united; and very often, in old people, the sternum isa
eontinued bony substance from one end to the other;
though we still observe two, sometimes three, transverse
lines on its surface; which are marks of the former divi-
sions. :

The sternum, considered as one bone, is broadest and
thickest above, and smaller as it descends. The internal
surface of this bone is somewhat concave for enlarging
the thorax: but the convexity on the external surface is
not so conspicuous, because the sides are pressed out-
wards by the true ribs; the round heads of whose carti-
lages are received into seven smooth pits formed in each
side of the sternum, and are kept firm there by strong
ligaments, which on the external surface have a particu-

lar radiated texture. The pits at the upper part of the
Vor. I.
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sternum are at the greatest distance one from another,
and, as they descend, are nearer; so that the two lowest
are contiguous. -

The substance of the breastbone is cellular, with a very
thin external plate, especially on its internal surface,
where we may frequently observe a cartilaginous crust
spread over it. On both surfaces, however, a strong liga-
mentous membrane is closely braced; and the cells of
this bone are so small, that a considerable quantity of os-
seous fibres must be employed in the composition of it
Whence, with the defence which the muscles give it, and
the moveable support it has from the cartilages, it is suffi.
ciently secured from being broken: for it is strong by its
quantity of bone; its parts are kept together by ligaments;
and it yields enough to elude considerably any violence
offered.

The three pieces which compose this bone very are
different from each other.

The first piece resembles a triangle with the corners
cut off. The upper edge of it is thick, and has a regular
depression in the middle, to accommodate the trachea.
On each side of this depression is a superficial cavity,
which on viewing it transversely from before backwards,
appears a little convex. Into these cavities the ends of the
clavicles are received. Immediately below them the sides
of this bone become thinner; and in each a superiicial
cavity, or a rough surface, is to be seen, where the first
ribs are received or joined to the sternum. In the side of
the under end of this first bone, the half of the pit for the
second rib on each side is formed. The upper part of the
surface behind is covered with a strong ligament, which
secures the clavicles; and is afterwards to be more par-
ticularly taken notice of.

The second, or middle division of this bone, is much
longer, narrower, and thinner, than the first; but except-
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ing that it is a little narrower above than below, it is
nearly uniform in its dimensions of breadth or thickness.
In the sides of it are complete pits for the third, fourth,
fifth, and sixth ribs, and an half of the pits for the second
and seventh; the lines, which are marks of the former di-
vision of this bone, being extended from the middle of
the pits of one side to the middle of the corresponding
pits of the other side. Near its middle an unossified part
of the bone has sometimes been found; which, freed of
the ligamentous membrane or cartilage that fills it, is
described as a hole. When the cartilage between this and
the first bone is not ossified, a manifest motion of this
upon the first may be observed in respiration; or in rais-
ing the sternum, by pulling the ribs upwards; or distend-
ing the lungs with air, in a recent subject.

The third bone is much less than the other two, and
has only one half of the pit for the seventh rib formed in
it; wherefore it might be reckoned only an appendix of
the sternum. In young subjects it is always cartilagin-
ous, and is better known by the name of cartilego xiphoi-
des or ensiformis, than any other. This third bone is sel-
dom of the same figure, magnitude, or situation, in any
two subjects; for sometimes it is triangular; with one of
the angles below, and perpendicular to the middle of the
upper side, by which it is connected to the second bone.
In other persons, the point is turned 1o one side; or ob-
liquely forwards or backwards. Frequently, it is nearly
of an equal breadth, and often, it is bifurcated; some-
times also, it is unossified in the middle. In the greatest
number of adults, it is ossified, and tipped with a carti-
lage; in some, one half of it is cartilaginous; and in others,
it is all in a cartilaginous state.

The sternum is joined by cartilages to the seven upper
ribs, except when the first coalesce with it. It is also arti-
culated with the clavicles.
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It contributes to the formation of the cavity of the tho-
rax, and supports the mediastinum. As a moveable ful-
crum for the ribs, it assists in respiration; and it affords
origin and insertion to several muscles.

The Movement of the Ribs and Sternum in Respiration.

The ribs and their cartilages are articulated to the spine
behind, and the sternum before, in a way which admits
of a compound ‘motion. ;

They are drawn from a position which slopes oblique-
ly downwards and forwards, into one which is more hori-
zontal; and the posterior extremity of each rib, which is
the center of this motion, is moved very little, while the
anterior extremity moves much more.

At the same time, the ribs perform a rotation outwards,
upon their extremities connected with the spine and ster-
num; in consequence of which, the middle of each rib is
moved outwards to a considerable extent. -

It is very obvious, that by these motions, the thorax
must be enlarged from side to side, and from behind
forwards. :

As the ribs are raised from the oblique toward the ho-
rizontal position, the sternum is necessarily moved for-
ward by them; and if this bone does not move upon the
first rib, the rib must move to accommodate it: a small
motion at the articulation of the rib with the spine, being
sufficient to produce considerable motion at the lower
end of the sternum. The sternum, therefore, vibrates
forward when the ribs are elevated, and backward when
they are depressed.

In easy respiration these motions are not very great,
for then the enlargement of the thorax appears to be pro-
duced by the increase of its vertical diameter, in conse-
quence of the descent of the diaphragm; but when the
inspirations are very large, and when the descent of the
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diaphragm is impeded, as in pregnancy, and in ascites,
these motions are very considerable.

It ought to be observed, that the first rib has very little
motion, except the rotation which favours the motion of
the sternum; and that the lower ribs, having no support
at their anterior extremities, have no rotation.

The Pelvis.

The pelvis is the cavity at the lower part of the trunk,
formed by the os sacrum, os coccygis, and ossa innomi-
nata.

The ossa innominata are the two large bones which are
connected to the sacrum behind, and to each other, by
the intervention of a cartilage, in front. | '

Each of the ossa innominata is composed of three por-
~ tions, in children; and although these are united in adults,
~ soas to form but one bone, yet anatomists have generally
considered the bone as divided into its original parts,
which are denominated os ilium, os ischium, and os
pubis.

The original separation is at the acetabulum, or cavity
for receiving the head of the os femoris, which is on the
outside of the os innominatum. The upper and posterior
part of this cavity, to the amount of two fifths, is formed
by the os ilium, two fifths of the inferior portion by the os
ischium, and the anterior fifth by the os pubis.

The os ilium is the largest of the three portions. Its
external surface has been called its dorsum, and the inter-
nal concave surface its costa. The semicircular edge at
the upper part of the bone, is named the spine: the ex-
ternal oblique muscle of the abdomen is inserted into it,
and the internal oblique, and the tranversalis arise from
it. The ends of the spine are prominent, and therefore
are called processes. At a small distance below the ante-
rior spinous process, is another protuberance, called the
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inferior anterior spinous process; and the edge of the bone
between these two processes is curved.

Below the posterior spinal process, another protube-
rance is also observable, which is applied closely to the
os sacrum. Under this is a large notch, which, with the
ligaments that pass from the os sacrum to the os ischium,
forms a foramen, through which the great sciatic nerve,
the pyriform muscle, and some bloodvessels pass.

The external surface, or dorsum, of the os ilium, is
gently undulated by the action of muscles that lie upon
it: the gluteus maximus on the posterior, and the glutens.
medius, and minimus on the anterior parts of it. The
lower part of this bone, which contributes to the forma.
tion of the acetabulum, is the thickest.

The internal surface of the os ilium is concave, and
supports some of the intestines. From this concave sur-
face a slight concavity is continued obliquely forwards,at
the inside of the anterior inferior spinal process, where part
of the psoas and iliacus muscles, with the crural vessels
and nerves, pass. The large concavity is bounded below
by a sharp ridge, which runs from behind forwards; and,
being continued with such another ridge of the os pubis,
forms a line of partition between the cavities of the abdo-
men and pelvis. Into this ridge the broad tendon of the
psoas parvus is inserted.

All the internal surface of the os ilium, behind the con-
tinuance of this ridge, is very unequal: for the upper part
is flat, but spongy, where the sacro-lumbalis and longis-
simus dorsi rise. Lower down, there is a transverse ridge,
from which ligaments go out to the os sacrum. Imme-
diately below this ridge, the rough unequal cavities and
prominences are placed, which are exactly adapted to
those described on the side of the os sacrum. In the same
manner, the upper part of this rough surface is porous,
for the firmer adhesion of the ligamentous cellular sub-
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stance; while the lower part is more solid, and covered
with a thin cartilaginous skin, for its immoveable articu-
lation with the os sacrum. From all the circumference
of this large unequal surface, ligaments are extended to
the os sacrum, to secure more firmly the conjunction of
these bones.

The passages of the medullary vessels are very conspi-
cuous, both in the dorsum and costa of many ossa ilia;
but in others they are inconsiderable.

The posterior and lower parts of these bones are thick;
but they are generally exceedingly thin and compact at
their middle, where they are exposed to the actions of the
musculi glutzi and iliacus internus, and to the pressure
of the bowels contained in the belly. The substance of
the ossa ilia is cellular, except a thin external plate.

Os IscH1uMm, or hip bone, is of a middle size between
the two other parts of the os innominatum, and of a very
irregular figure. Its extent might be marked by an hori-
~ zontal line drawn a little below the middle of the acetabu-
lum; for the upper bulbous part of this bone forms rather
less than the lower half of that great cavity, and the small
leg of it rises to much the same height, on the other
side of the great hole, common to this bone and the os
pubis. : ke

From the upper thick part of the os ischium, a sharp
process, called by some authors spinous, stands out back-
wards, from which chiefly the musculus coccygazus and
superior gemellus, and part of the levator ani, rise; and
the anterior, or internal, sacro sciatic ligament is fixed to
it. Between the upper part of this ligament and the bones,
it was formerly observed that the pyriform muscle, the
posterior crural vessels, and the sciatic nerve pass out of
the pelvis. Immediately below this process, is a depres-
sion for the tendon of the obturator internus muscle. In
a recent subject, this part of the bone, which serves as a
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pulley on which the obturator muscle plays, is covered
with a ligamentous cartilage.

Below the depression for the obturator muscle, is the
great knob or tuberosity, covered with cartilage or tendon,
The upper part of the tuberosity gives rise to the infe.
rior gemellus muscle. To aridge at the inside of this, the
external, or posterior, sacro sciatic ligament is so fixed,
that between it, the internal ligament, and the sinuosity
cf the os ischium, a passage is left for the intern.l obtu.
rator muscle. The upper thick smooth part of the tuber,
called by some its dorsum, has two oblique impressions
on it. The inner one gives origin to the long head of the
biceps flexor tibize, and seminervosus muscles; and the
semimembranosus rises fiom the exterior ‘one, which
reaches higher and nearer the acetabulum than the other.
The lower, thinner, more scabrous part of the knob,
which bends forwards, is also marked with two flat sur-
faces; whereof the internal is what we lean upon in sitting,
and the external gives rise to the largest head of the triceps
adductor femoris. Between the external margin of the tu-
berosity, and the great hole of the os innominatum, there
is frequently an obtuse ridge extended down: from the
acetabulum, which gives origin to the quadratus femoris.
As the tuber advances forwards, it becomes smaller, and
is rough, for the origin of the musculus transversalis and
erector penis. The small leg of it, which mounts upwards
to join the os pubis, is rough and prominent at its edge,
where the two lower heads of the triceps adductor femoris
take their rise. )

The upper and back part of the os ischium is broad
and thick; but its lower and forepart is narrower and thin-
ner. Its substance is of the structure common to broad
bones.

The osilium and pubis, of the same sides, are the only
bones which are conuguous to the os ischium.
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The os PunIs, the least of the three portions of the os
innominatum, is placed at the upper and front part of it.
The thick largest part of this bone is employed in forming
the acetabulum; from which, becoming much smaller, it
is stretched inwards to its fellow of the other side, where
it again grows larger, and forms a surface to be connect-
ed with the cartilage of its symphysis, and then sends a
small branch downwards to join the end of the small leg
of the os ischium. The upper surface of each os pubis is
broad, near its junction with the cartilage of the symphy-
sis; on the internal edge of this surface begins a ridge
which is continued from it along the os ilium, and forms
the division between the cavities of the abdomen and
pelvis. On the anterior and external edge of this surface
of the pubis, at a small distance from the cartilage, is a
prominence or process. From this process another ridge,
which is much more obtuse, extends to the acetabulum.
The upper surface of the pubis, which is included be-
tiveen these ridges, is concave, for the transmission of the
crural vessels, and nerve, and the psoas and iliacus inter-
nus muscles.

Immediately below the lower ridge, and near the ace-
tabulum, a winding notch is made, which is compre-
hended in the great contiguous foramen; but is formed
into a hole in the recent subject, by a subtended liga-
ment, for the passage of the posterior crural nerve, an
artery, and a vein. The internal end of the os pubis is
rough and unequal, for the firmer adhesion of the thick
ligamentous cartilage that connects it to its fellow of the
other side. The process which goes down from that to
the os ischium is broad and rough before, where the gra-
cilis and upper heads of the triceps adductor femoris
have their origin.

The substance of the os pubis is the same as that of
other broad bones.

Vor. L. N
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Between the os ischium and pubis a very large irregu-
lar hole is left, which has been called #hyroideum. The
whole of this foramen, except the notch for the posterior
crural nerve, is filled up, in a recent subject, with a strong
ligamentous membrane, that adheres very firmly to its
circumference. From this membrane chiefly, the two ex.
ternal and internal obturator muscles take their rise. The
great design of this hole, besides rendering the bone
lighter, is to allow a strong origin to the obturator mus-
cles, and sufficient space for lodging them; that there
may be no danger of disturbing the functions of the con.
tained viscera of the pelvis by the actions of the internal;
nor of the external being bruised by the thigh bone, es-
pecially by its lesser trochanter, in the motions of the
thigh inwards: both which inconveniences must have
happened, had the ossa innominata been complete here,
and of sufficient thickness and strength to serve as the
fixed point of these muscles.

The bowels sometimes make their way through the
notch for the vessels, at the upper part of this thyroid
hole; and this causes a hernia in this place.

The acetabulum is situated near the outside of the
great foramen. The margin of this cavity is very high,
and is still much more enlarged by the ligamentous car-
tilage, with which it is tipped in a recent subject: round
the base of this margin the bone is rough and unequal,
where the capsular ligament of the articulation is fixed.
At the upper and back part of the acetabulum the margin
is much larger and higher than any where else; which
is very necessary to prevent the head of the femur from
slipping out of its cavity at this place, where the whole
weight of the body bears upon it, and consequently might
otherwise thrust it out. As the margin is extended down-
wards and forwards, it becomes less; and at the internal
lower part is a deficiency in it; from the one side of which
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to the other, a ligament is placed in the recent subject;
under which a large hole is left. Besides this difference
in the height of the margin, the acetabulum is otherwise
unequal; for the lower internal part of it is depressed be-
low the cartilaginous surface of the upper part, and is not
covered with cartilage; into the upper part of this parti-
cular depression, where it is.deepest and of a semilunar
form, the ligament of the thigh bone, commonly, though
improperly, called the round one, is inserted; while, in its
more superficial lower part, a large gland-like body is
lodged. The greatest part of this separate depression is
formed in the os ischium,

The ossa innominata are joined, at their back part, to
each side of the os sacrum, by a sort of suture, with a
very thin intervening cartilage, which serves to cement
these bones together; and strong ligaments go from the cir-
cumference of this unequal surface, to connect them more
firmly. They are connected together at their forepart by
the ligamentous cartilage interposed between the two
ossa pubis, and therefore have no motion in a natural
state, except what is common to the trunk of the body,
or to the os sacrum.

Considering the great weight that is supported in our
erect posture, by the articulation of the ossa innominata
with the os sacrum, there is great reason to think, that if
the conglutinated surfaces of these bones were once sepa-
rated, (without which the ossa pubis cannot move on each
other,) the ligaments would be violently stretched, if not
torn.

Each os innominatum affords a socket (the acetabulum)
for the thigh bones to move in; and the trunk of the body
rolls so much on the heads of the thigh bones, as to allow
here the most conspicuous motions of the trunk, which
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are commonly thought to be performed by the bones of
the spine.

The form of the cavity of the pelvis, at its upper open-
ing, or brim, is somewhat oval; as a line drawn from one
side to the other, is about an inch longer than a line
drawn from the back to the front part of it.

This margin is well defined by the ridge on the surface
of the ossa ilia, and the upper edge of the os pubis; but
the margin of the lower opening is very irregular; and it
ought to be observed that the dimensions of this open-
ing are made less by the sacro sciatic ligaments, than
they appear upon an examination of the bare bones.

In consequence of the oblique position of the sacrum,
sloping downwards and backwards, the position of the
pelvis is very oblique. A line drawn through the center
of this cavity, perpendicular to the plane of the upper ori-
fice, or brim, would not coincide with the vertical dia-
meter of the cavity of the abdomen, but would pass out of
that cavity near the umbilicus.

This cavity, and the bones which form it, are different
in the two sexes.

In women the brim of the pelvxs is wider, and inclines
more to the oval form.

In men this opening is more circular.

The outlet or lower opening of the pelvis is also lar-
ger in women.

This greater size of the pelvis and its openings, in wo-
men, is derived particularly from the following circum.
stances.

The os sacrum is broader, and sometimes straighter
than in men.

The ossa ilia are flatter, and consequently the ossa
ischia are farther apart.

"The ligamentous cartilage at the symphysis pubis is
broader, and shorter.
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"\ The angle formed by the crura of the ossa pubis with
each other, at the symphysis, is much larger.

The Trunk of the Feetus.

At birth each vertebra consists of three pieces, connec-
ted by cartilages, viz: The body not perfectly ossified;
and a bone on each side of it, of a form almost rectangu-
lar, on which the obligue processes are very distinguish-
able, and the transverse processes may be ascertained.
These bones are so applied to the body, as to include a
triangular space for the vertebral cavity. The ends of
their longest portions are nearly in contact behind; but
the spinous process is not formed. The atlas is cartilagi-
nous in front, and has only the two lateral portions ossi-
fied. The vertebra dentata consists of four pieces; for in
addition to the three pieces, common to the other verte-
brae, the processus dentatus is a distinct portion.

The false vertebre, of which the sacrum consists, are
each formed of three bones as the true vertebrz.

The bones of the os coccygis are cartilaginous, except
the first, which is partly ossified. '

The ribs are almost perfect at birth: their heads and
tubercles covered with cartilage. The necessity of their
motion in respiration, immediately after birth, explains
this difference between them, and most of the other bones
of the feetus.

The sternum consists of several small bones, surround-
ed by flat cartilages. Ossification goes on in these car-
tilages from various points; and the distinct bones finally
unite into the three pieces of which the sternum is finally
composed.

The ossa innominata on each side are formed of three
distinct pieces, united at the acetabulum.

The spine of the os ilium is cartilaginous; and the lower

part of the bone is not completely ossified.
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The back part of the os ischium is ossified; but the por-
tion which forms the acetabulum, the tuber, and the leg,
is cartilaginous.

The upper part of the os pubis, and that portion which
forms the symphysis, are ossified. The leg, like that of
the ischium, is cartilaginous.

SECTION III.

Of the Superior Extremities.

EACH superior extremity consists of the SuouLDpER,
the Arm, the ForE ArM, and the Hawnp,

The shoulder is composed of the clavicle and scapula.
It has been supposed by some persons that the two last
mentioned bones belong properly to the thorax; but upon
examining the motions of the upper extremity it will ap-
pear, that they form an essential part of it: and it is
equally evident that they do not contribute to the perfec.
tion of the thorax; they are therefore considered as a
part of the upper extremity.

The clavicle is the long crooked bone resembling the
italic /, which is placed almost horizontally between
the upper lateral part of the sternum and the acromion,
or most prominent process of the scapula, which it keeps
off from the trunk of the body. "

The clavicle, as well as other long bones, is larger at
its two ends than in the middle. The end next to the ster-
num is triangular: the angle behind is considerably pro-
truded, to form a sharp ridge, to which the transverse
ligament, extended from one clavicle to the other, is
fixed. The side opposite to this is somewhat rounded.



The Clavicle. 103

*Fhe middle of this protuberant end is irregularly hollow-
ed, as well as the cavity in the sternum for receiving it
but, in a recent subject, the irregular concavities of both
are supplied by = moveable cartilage; which is not only
much more closely connected every where, by ligaments,
to the circumference of the articulation, than those of the
lower jaw are, but it grows to the two bones at both its
internal and external end: its substance at the external
end being soft, but very strong, and resembling the in-
tervertebral cartilages. P

From its internal end, the clavicle, fot ‘about two fifths
of its length, is bendcd obliquely forwards. On the upper
and front part of this- curvature a small ridge is seen,
with a plain rough surface before it; whence the sterno-
hyoideus and sierno-mastoideus muscles have in part
their origin. Near the lower angle, a small plain surface
is often to be remarked, where the first rib and this bone
are contiguous, and are connected by a firm ligament.
From this a rough plain surface is extended outwards,
where the pectoral muscle has part of its origin. Behind,
the bone 1s made flat and rough by the insertion of the
larger share of the subclavian muscle. The clavicle is
then curved backwards, and at first is round: but it soon
after becomes broad and thin; which shape it retains to
its external end. Along the external concavity, a rough
sinuosity runs; from which some part of the deltoid mus-
cle takes its rise: opposite to this, on the convex edge, a
scabrous ridge gives insertion to a share of the cucullaris
muscle. The upper surface of the clavicle is here flat; but
the lower is hollow, for lodging the beginning of the
musculus subclavius; and towards its back part, a tuber-
cle rises; to which, and to a roughness near it, the strong
short thick ligament, connecting this bone to the cora-
eoid process of the scapula, is fixed.

The external end of this bone is oblong herizontally,
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smooth, sloping at the posterior side, and tipped in a re.
cent subject with a cartilage, for its articulation with the
acromion scapulez. Round this the bone is spongy, for
the firmer connection of the ligaments.

The surfaces of contact of this bone, and the scapula,
are remarkably small, and flat also.

The medullary arteries, having their direction oblique-
ly outwards, enter the clavicles by one or more small
passages in the middle of their back part.

The substance of this bone is the same as of the other
round long bones.

. The ligaments, which surround the articulation of this
bone with the sternum, are so short and strong, that little
motion can be allowed any way; and the strong ligament
that is stretched across the upper furcula of the sternum,
from the posterior prominent angle of the one clavicle to
the same place of the other clavicle, serves to keep each
of these bones more firmly in its place. By the assistance,
however, of the moveable intervening cartilage, the clavi-
cle can move at this articulation so that the external ex-
tremity may be elevated or depressed, and moved back-
wards or forwards. The whole bone may be moved so
as to describe a cone; of which the end at the sternum is
the apex.

The movements of the scapula and arm are the objects
of these motions of the clavicle; and the general use of
the bone is to regulate the motions of these parts.

From the situation, figure, and use of the clavicles, it
is evident that they are much exposed to fractures; that
their broken parts must generally pass each other; and,
that they will be kept in their places with difficulty.

The Scapula,

Or shoulder-blade, is the triangular bone situated on the
upper and back part of the thorax. The back part of the
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scapula has nothing but the thin ends of the serratus an-
ticus major, and subscapularis muscles between it and
the ribs: but as this bone advances forwards, its distance
from the ribs increases. The longest side of, this bone is
nearest the spine, and has an oblique position as respects
it. The upper or shortest side, called the superior costa.
of the scapula, is nearly horizontal, and parallel with the
second rib. The lower side, which is named the inferior
costa, is extended obliquely from the third to the eighth
rib. The situation of this bone, here described, is when
people are sitting or standing in a state of inactivity, and
allowing the members to remain in the most natural easy
posture. The inferior angle of the scapula is very acute;
the upper one is near to a right angle; and what is called
the anterior does not deserve the name, for the two sides
do not meet to form an angle. The body of this bone is
concave towards the ribs, and convex bechind, where it
has the name of dorsum. Three processes are generally
reckoned to proceed from the scapula. The first is the large
spine that rises from its convex surface behind, and di-
vides it unequally. The second process stands out from
the fore part of the upper side; and, from its imaginaty
resemblance to a crow’s beak, is named coracoides. The
third process is the whole thick bulbous fore part of the
bone.

Into the oblique space the musculus patientiz is insert-
ed. At the root of the spine, on the back part of the base, °
a triangular flat surface is formed by the pressure of the
lower fibres of the trapezius. Below this, the edge of the
scapula is scabrous and rough, for the insertion of the
serratus major anticus and rhomboid muscles.

The back part of the inferior angle is made smooth by
the latissimus dorsi passing over it. This muscle also
alters the direction of the inferior cesta some way for-
wards from this angle: and so far it is flatted behind by

Vor. I. o
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the origin of the teres major. As the inferior costa ad-
vances forward, it is of considerable thickness, is slightly
hollowed, and made smooth behind, by the teres minor;
while it has a fossa formed into it below, by part of the
subscapularis; and between the two, a ridge with a small
depression appears, where the longus extensor cubiti has
its origin.

The superior costa is very thin: and near its fore part
there is a semilunar notch, from one end of which to the
other, a ligament is stretched; and sometimes the bone is
continued to form one, or sometimes two holes, for the
passage of the scapular bloodvessels and nerves. Imme-
diately behind this semilunar cavity, the coraco-hyoideus
muscle has its rise. From the notch, to the termination
of the fossa for the teres minor, the scapula is narrower
than any where else, and supports the third process. This
part has the name of cervix.

The whole dorsum of the scapula is always said to be
convex; but, by reason of the raised edges that surround
it, it is divided into two cavities by the spine, which is
stretched from behind forwards, much nearer to the su-
perior than to the inferior costa. The cavity above the
spine is really concave, where the supra-spinatus muscle
is lodged; while the surface of this bone below the spine,
on which the infra-spinatus muscle is placed, is convex,
except a fossa that runs at the side of the inferior costa.

The internal or anterior surface of this bone is hollow,
except in the part above the spine, which is convex. The
subscapularis muscle is extended over this surface, where
it forms several ridges and intermediate depressions, com-
monly mistaken for prints of the ribs: they point out the
interstices of the bundles of fibres of which the subscapu-
laris muscle is composed.

The spine rises smaull at the base of the scapula, and
becomes higher and broader as it advances forwards. On
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the sides it is unequally hollowed and crooked, by the

actions of the adjacent muscles. Its ridge is divided into |

two rough flat surfaces: into the upper one, the trapezius
muscle is inserted; and the lower one has part of the del-
toid fixed to it. The end of the spine, called acromion, or
top of the shoulder, is broad and flat, and is sometimes
only joined to the spine by a cartilage. The anterior edge
of the acromion is flat, smooth, and covered with a car-
tilage, for its articulation with the external end of the cla-
vicle; and it is hollowed below, to allow a passage to the
infra and supra spinati muscles, and free motion to the
os humeri.

The coracoid process is crooked, with its point inclining
forwards; so that a hollow is left at the lower side of its
root, for the passage of the subscapularis muscle. The
end of this process is marked with three plain surfaces.
Into the internal, the serratus minor anticus is inserted;
from the external, one head of the biceps flexor cubiti
rises; and from the lower one, the caraco-brachialis has
its origin. At the upper part of the root of this process,
immediately before the semilunar cavity, a smooth tuber-
cle appears, where a ligament from the clavicle is fixed.
From the whole of the external side of this coracoid apo-
physis a broad ligament goes out, which becomes nar-
rower where it is fixed to the acromion.

From the cervix scapula the third process is produced.
The fore part of this is formed into a glenoid cavity,
which is of the shape of the longitudinal section of an egg,
being broad below and narrow above. Between the mar-
gin of this cavity and the fore part of the root of the spine,
a large sinuosity is left for the transmission of the supra
and infra spinati muscles; and on the upper part of this
margin we may remark a smooth surface, where the
second head of the biceps flexor cubiti has its origin. The
root of the margin is rough all round, for the firmer ad-
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hesion of the capsular ligament of the articulation, and of
the cartilage; which is thick on the margin, but becomes
very shin as it is continued towards the middle of the ca-
vity, which it lines all over.

The medullary vessels enter the scapula near the base
of the spine.

The substance of the scapula, as in all other broad flat
bones, is cellular, but of an unequal thickness: for the
neck and third process are thick and strong; the inferior
costa, spine, and coracoid process, are of a middle thick-
ness; and the body is so pressed by the muscles, as to be-
come thin and transparent.

The scapula and clavicle are joined by plain surfaces,
tipped with cartilage; by which neither bone.is allowed
any considerable motion, being tightly tied down by the
common capsular ligament, and by a very strong one
which proceeds from the coracoid process; but divides
into two before it is fixed into the clavicle, with such a
direction, as can either allow this bone to have a small
rotation, in which its posterior edge turns more back-
wards, while the anterior one rises farther forwards; or it
can yield to the fore part of the scapula moving down-
wards, while the back part of it is drawn upwards; in
both which cases, the oblong smooth articulated surfaces
of the clavicle and scapula are not in the same plain, but
stand a little transversely, or across each other, and there-
by preserve this joint from luxations, to which it would
be subject if either of the bones was to move on the other
perpendicularly up and down, without any rotation.
Sometimes a moveable ligamentous cartilage is found in
this joint; and sometimes such a cartilage is only inter-
posed at the anterior half of it; and in some old subjects
a sesamoid bone has been found here,

The scapula is connected to the head, os hyocides, verte-
bre, ribs, and arm bone, by muscles, that have one end
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fastened to these parts, and the other to the scapula,
which can move it upwards, downwards, backwards, or
forwards; by the quick succession of these motions, its
whole body is carried in a circle. But being also often
moved as upon an axis perpendicular to its plain, its cir-
cumference turns in a circle whose center this axis is.
Whichever of these motions it performs, it always carries
the outer end of the clavicle and the arm along with it.
The glenoid cavity of this bone receives the os humeri,
which plays in it, as will be more fully explained here-
after.

The use of the scapula is, to serve as a fulcrum to the
arm; and by altering its position on different occasions,
to allow always to the head of the os humeri a socket to
move in properly situated; and thereby, to assist and to
enlarge greatly the motions of the superior extremity, and
to afford the muscles which rise from it more advanta-
geous actions, by altering their directions with respect to
the bone which they are to move. This bone also serves
to defend the back part of the thorax, and is often em-
ployed to sustain weights, or to resist forces, too great
for the arm to bear.

The Arm.

The arm has_only one bone, best known by the Latin
name of os Aumeri; which is long, round, and nearly
straight.

The upper end of this bone consists of a large round
smooth head, which forms the segment of a sphere, whose
axis is not in a straight line with the axis of the bone,
but stands obliquely backwards from it. The extent of
the head is distinguished by a circular fossa surrounding
its base, where the head is united to the bone, and the
capsular ligament of the joint is fixed. Below the fore
part of its base, two tubergles stand out: the smallest one,
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which is situated most to the inside, has the tendon of
the subscapularis muscle inserted into it. The larger more
external protuberance is divided, at its upper part, into
three smooth plain surfaces: into the anterior of which,
the musculus supra-spinatus; into the middle or largest,
the infra-spinatus; and into the one behind, the teres
minor, is inserted. Between these two tubercles, exactly
in the fore part of the bone, a deep long groove is formed,
for lodging the tendinous head of the biceps flexor cubiti;
which, after passing, in a manner peculiar to itself, through
the cavity of the articulation, is tied down, by a tendinous
sheath extended across the groove; in which, and in the
neighbouring tubercles, are several remarkable holes,
which are penetrated by the tendinous and ligamentous
fibres, and by vessels. On each side of this groove, as it
descends in the os humeri, a rough ridge, gently flatted in
the middle, runs from the roots of the tubercles. The ten-
don of the pectoral muscle is fixed into the anterior of
these ridges, and the latissimus dorsi and teres major are
inserted into the internal one. A little behind the lower
end of this last, another rough ridge may be observed,
where the coraco-brachialis is inserted. From the back
part of the root of the largest tubercle, a ridge also is con-
tinued; from which the brevis extensor cubiti rises. This
bone is flatted on the inside, about its middle, by the belly
of the biceps flexcr cubiti. In the middle of this plain sur-
face, the entry of the medullary artery is seen slanting
obliquely downwards. At the fore side of this plain the
bone rises in a sort of ridge, which is rough, and often
has a great many small holes in it, where the strong del-
toid muscle is inserted; on each side of which the bone is
smooth and flat, where the brachius internus rises. The
exterior of these two flat surfaces is the largest: behind it
a superficial spiral channel, formed by the muscular nerve
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and the vessels that accompany it, runs from behind for-
wards and downwards.

The body of the os humeri is flatted behind by the ex-
tensors of the fore arm.

Near the lower end of this bone, a large sharp ridge is
extended on its outside; from which the musculus spina-
tor radii longus, and the longest head of the extensor carpi
radialis, rise. Opposite to this, there is another small
ridge to which the aponeurotic tendon, that gives origin
to the fibres of the internal and external brachial muscles,
is fixed; and from a little depression on the fore side of
it, the pronator radii teres rises.

The body of the os humeri becomes gradually broader
towards the lower end, where it has several processes; at
the roots of which there is a cavity before, and another
behind. The anterior is divided by aridge into two; the
external, which is the least, receives the end of the radius;
and the internal receives the coronoid process of the ulna,
in the flexions of the fore arm; while the posterior deep
triangular cavity lodges the olecranon in the extensions
of that limb. ‘The bone between these two cavities is
pressed so thin by the processes of the ulna, as to appear
transparent in many subjects. The sides of the posterior
cavity are stretched out into two processes, one on each
side: These are called condyles; from each of which a
strong ligament goes out to the bones of the fore arm.
The external condyle, which has an oblique direction
forwards with respect to the internal, when the arm is
in the most natural posture, is equally broad, and has
an obtuse smooth head rising from it forwards. From
the rough part of the condyle, several muscles arise; and
on the smooth head the upper end of the radius plays.
The internal condyle is more pointed and protuberant
than the external, to give origin to the flexor muscles of
the wrist and hand, &c. Between the two condyles, is the



N

112 The Os Humeri.

trechlea or pulley; which consists of two lateral protube..
rances, and a middle cavity, that are smooth and covered
with cartilage. When the fore arm is extended, the ten-
don of the internal brachizus muscle is lodged in the fore
part of the cavity of this pulley. The external protube-
rance, which is less than the other, has a sharp edge be-
hind; but forwards, this ridge is obtuse, and only separat-
ed from the little head, already described, by a small fos-
sa, in which the adjoining edges of the ulna and radius
move. The internal protuberance of the pulley is largest
and highest; and, therefore, in the motions of the ulna
upon it, that bone would be inclined outwards, were it
not supported by the radius on that side. Between this
internal protuberance and condyle, a sinuosity may be
remarked, where the ulnar nerve passes.

‘The substance and the internal structure of- the os hu-
meri are the same, and disposed in the same way, as iu
other long bones.

The round head, at the upper end of this bone, is ar-
ticulated with the glenoid cavity of the scapula; which
being superficial, and having long ligaments, allows the
arm a free and extensive motion. These ligaments are,
however, considerably strong. For besides the com-
mon capsular ligament, the tendons of the muscles per-
form the office, and have been described under the name
of ligaments. Then the acromion and coracoid process,
with the strong broad ligaments stretched between them,
secure the articulation above, where the greatest and most
frequent force is applied to thrust the head of the bone
out of its place. Itis true, that there is not near so strong
a defence at the lower part of the articulation; but, in the
ordinary postures of the arm, that is, so long as it is at
an acute angle with the trunk of the body, there cannot
be any force applied at this place to occasion a luxation,
since the joint is protected sa well above.
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The motions which the arm enjoys by this articulation,
are to every side; and by the succession of these differ-
ent motions, a circle may be described. Besides which,
the bone performs a small rotation round its own axis;
but when the axis of the bone is the center of motion,
the movements are very different from those which take
place when the axis of its head is the center; for the axis
of the head forms a very large angle with the axis of the
body of the bone. Thus, when the arm swings backwards
and forwards, the axis of the head is the center of motion;
but when the elbow is bent, and the fore arm forms a
right angle with the os humeri, the motion which applies
the fore arm to the thorax, or removes it, is a rotation of
this bone on its axis.

Though the motions of the arm seem to be very ex-
tensive, yet the larger share of them depends on the mo-
tions of the scapula; for the surface of the glenoid cavity
is directed upwards or downwards, and t6 a certain de-
gree backwards or forwards, to support the head of the
os humeri. This is exemplified when we press the hand
against a body which is before, or above, or to one side
of us.

The lower end of the os humeri is articulated to the
bones of the fore arm, and carries them with it in all its
motions; but serves as a base, on which they perform the
motions peculiar to themselves; as will shortly be des-
cribed.

The Fore Arm
Consists of two bones, one of which is called u/na,
from its being used as a measure; and the other radius,
from a supposed resemblance to the spoke of a wheel.
These bones are concerned in very different operations.
The ulna forms the elbow joint with the os humeri: the

radius is the moveable basis of the hand.
Yar.]. P
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Ulna.

The length of this bone is equal to the fore arm, of
which it is a part. It is thickest above, and gradually di-
minishes until near its lower end. The body of the bone
is nearly triangular in form. At the upper extremity of
the ulna, on its anterior surface, is a semicircular notch.
The end of the bone which forms the posterior part of this
notch is denominated olecranon. The anterior part of the
notch is formed by a process called coronoid. This notch
applies to the pulley-like surface on the internal side of
of the lower extremity of the os humeri, to form the ar-
ticulation of the elbow. In the middle of the concave sur-
face is a ridge, in consequence of which a small rocking
motion is performed by the ulna. The external surface
of the olecranon is rough, and strongly marked. The ex-
tensor muscle of the fore arm is inserted into the end of
it, and below this is a flat surface on which we lean. On
the outside of the coronoid process is a semilunated
smooth cavity, lined with cartilage; in which, and ina
ligament extended from the one to the other end of this
cavity, the round head of the radius plays. Immediately
below it, a rough hollow gives lodging to mucilaginous
glands. Below the root of the coronoid process, this bone
is scabrous and unequal, where the brachizus internus is
inserted. On the outside of that, we observe a smooth
concavity, where the beginning of the flexor digitorum
profundus sprouts out.

"The external angle of the triangular part of the ulna is
very sharp, where the ligament that connects the two
bones is fixed: the sides which make this angle are flat
and rough, by the action and adhesion of the many
muscles which are situated here. At the distance of one
third of the length of the ulna from the top, in its fore
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part, the passage of the medullary vessels may be seen
slanting upwards. The internal side of this bone is smooth,
somewhat convex, and the angles at each edge of it are
blunted by the pressure of the muscles equally disposed
about them.

As this bone descends, it becomes gradually smaller;
50 that its lower end terminates in a little head, standing
on a small neck; towards the inner and back part of which
last, an oblique ridge runs, that gives rise to the prona-
tor radii quadratus. The head is somewhat cylindrical,
smooth, and covered with a cartilage on its external side,
to be received into the semilunar cavity of the radius;
while a styloid process rises from its inside, to which is
fixed a strong ligament that is extended to the os cunei-
forme and pisiforme of the wrist. At the root of the pro-
cess, the end of the bone is smooth, and covered with a
cartilage. Between it and the bones of the wrist, a doubly
concave moveable cartilage is interposed; which is a con-
tinuation of the cartilage that covers the lower end of the
radius, and is connected loosely to the root of the styloid
process, and to the rough cavity there; in which mucila-
ginous glands are lodged.

The ulna is principally concerned in the articulation
with the os humeri, and forms a hinge-like joint, which
allows extension nearly to a straight line, and flexion to
an acute angle. By the sloping of the pulley-like surface,
the lower part of the arm is turned outwards in the exten-
sion, and inwards in the flexion; which greatly facilitates
the motion of the hand towards the head.
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Radius.

Before the radius is described, it is necessary to observe,
that. the lower end of this bone occasionally revolves
half round the lower end of the ulna, and the hand with
it. The relative situation of these parts is therefore dif-
ferent in different positions of the hand. In the follow-
ing description, the palm of the hand is supposed to pre-
sent forwards, and the thumb outwards; in which case,
the two bones of the fore arm will be parallel to each
other.

The radius is situated on the outside of the fore arm,
and is rather shorter than the ulna. Its extremities are the
reverse of those of the ulna in their proportionate size;
and the body is not so triangular, although it approaches
towards that form. Its upper end is formed into a cylin-
drical head, which is hollowed on the top for an articula-
tion with the tubercle at the side of the pulley of the os
humeri; and the half cylindrical circumference next to
the ulna is smooth, and covered with a cartilage, in order
to be received into the semilunated cavity of that bone.
Below the head, the radius is much smaller; and therefore
this part is named its cervia. At the external root of this
neck is a flat tubercle, into the outer part of which the
biceps flexor cubiti is inserted. From this a ridge runs
downwards and inwards, where the supinator radii brevis
is inserted; and alittle below, and behind this ridge, there
is a rough scabrous surface, where the pronator radii teres
is fixed.

The body of the radius is not straight, but curved ex-
ternally, the greater part of its length, Its external surface
is rounded; the anterior and posterior surfaces are flat-
tened; and between them is a sharp spine, to which the
strong ligament extended between the two bones of the
fore arm is fixed. On the anterior surface, at a distance
from its head nearly equal to one third of the length of
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the bone, is the orifice of the canal for the medullary
vessels, which has a direction obliquely upwards.

Towards the lower end, the radius becomes broader
and flatter, especially on its forepart, where the pronator
quadratus muscle is situated. Its back part, at this end,
has a flat strong ridge in the middle, and fossz on each
side. In a small groove, immediately on the inside of
the ridge, the tendon of the extensor of the last joint
of the thumb plays. In a large one, inside of this, the
tendons of the indicator, and of the common extensor
muscles of the fingers pass. On the outside of the ridge
there is a broad depression, which seems again subdi-
vided, where the two tendons of the extensor carpi radialis
are lodged. The external side of this end of the radius is
also hollowed by the extensors of the first and second
joint of the thumb. The ridges at the sides of the grooves,
in which the tendons play, have an annular ligament fixed
to them, by which the several sheaths for the tendons
are formed. The fore part of this end of the radius is also
depressed, where the flexors of the fingers and flexor
carpi radialis pass. The internal side is formed into a
semilunated smooth cavity, lined with a cartilage, for re-
ceiving the lower end of the ulna. The lowest part of the
radius is formed into an oblong cavity; in the middle of
which is a small transverse rising, gently hollowed, for
lodging mucilaginous glands; while the rising itself is
insinuated into the conjunction of the two bones of the
wrist that are received into the cavity. The external side
of this articulation is defended by a remarkable process
of the radius, from which a ligament passes to the wrist;
and this structure resembles that of the styloid process of
the ulna with its ligament.

The ends of both the bones of the fore arm being
thicker than the middle, and the radius being curved,
there is a considerable distance between the bodies of
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these bones; in the larger part of which a strong- ten.
dinous, but thin ligament, is extended, to give a sufficient
surface for the origin of the numerous fibres of the mus-
cles situated here, that are so much sunk between the
bones as to be protected from injuries, to which they
would otherwise be exposed. But this ligament is want-
ing near the upper end of the fore arm, where the supi-
nator radii brevis, and flexor digitorum profundus, are
immediately connected.

As the head of the radius receives the tubercle of the
os humeri, it is not only bended and extended along with
the ulna, but may be moved almost half round its axis:
and, that this motion round its axis may be sufficiently
large, the ligament of the articulation is extended, further
down than ordinary, on the neck of this bone, before it
is connected to it; and it is very thin at its upper and
lower part, but makes a firm ring in the middle. This
bone is also joined to the ulna by a double articulation:
for above, a tubercle of the radius plays in a socket of
the ulna; whilst below, the radius gives the socket, and
the ulna the tubercle. But then the motion performed at
the two ends is very different: for, at the upper end, the
radius does little more than turn round its axis; while, at
the lower end, it moves nearly half round the cylindrical
end of the ulna; and, as the hand is articulated and firmly
connected here with the radius, they must move together.
‘When the palm is turned uppermost, the radius is said
to perform supination: when the back of the hand is above,
it is said to be prone. But then the quickness and large
extent of these two motions are assisted by the ulna,
which, as was before observed, can move with a kind of
small rotation on the sloping sides of the pulley. This
rocking motion, though very inconsiderable in the elbow
joint itself, is conspicuous at the lower end of such a
long bone; and the strong ligament connecting this lower
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end to the carpus, makes the hand more readily obey
these motions.

The Hand.

The Aand comprehends the whole structure, from the
end of the radius to the points of the fingers. Its back
part is convex, for greater firmness and strength; and it
is concave before, for containing more surely and con-
veniently such bodies as we take hold of. One half of the
hand has an obscure motion in comparison of what the
other has: it serves as a base to the moveable half, which
can be extended back very little farther than to a straight
line with the fore arm, but can be considerably bent for-
wards.

The Aand consists of the carpus or wrist; metacarpus,
or part adjoining the wrist; and the fingers, among which
the thumb is reckoned.

Carpus.

No part of the skeleton is more complex than the carpus.
The following description will therefore be of little use
to a young student, unless the bones are before him
when he is reading it. Great advantage will be derived
from examining two sets of carpal bones; each set belong-
ing to the same side.

In one of these sets the bones should be connected by
their natural ligaments; but the two rows separated
from each other. The bones of the other set should be
accurately cleaned, so that their forms and surfaces
may be examined.

The carpus is composed of eight small bones, arranged
in two rows; one of which rows is attached to the bones
of the fore arm, and the other to the body of the hand.

These bones are named from their figure, and shall be
mentioned in the order in which they occur, beginning
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with the row next to the fore arm; and with the external
bone in each row.

They are, Os Secaphoides, Lunare, Cuneiforme, Pisi-
Jorme. Os Trapezium, Trapezoides, Magnum, and Unci-

Jforme.

First Row. :

Os scaphoides is the largest of the eight, excepting one.
It is convex above, concave and oblong below; from
which small resemblance to a boat, it has got its name,
Its smooth convex surface is divided by a rough middle
fossa, which runs obliquely across it. The upper largest
division is articulated with the radius. The common liga-
ment of the joint of the wrist is fixed into the fossa; and
the lower division is joined to the trapezium and trape-
zoides. The concavity receives more than half of the
round head of the os magnum. The internal side of this
hollow is formed into a semilunar plain, to be articulated
with the following bone. The external, posterior, and an-
terior edges are rough, for fixing the ligaments that con-
nect it to the surrounding bones.

Os lunare has a smooth convex upper surface, by which
it is articulated with the radius. The external side, which
gives the name to the bone, is in the form of a crescent,
and is joined with the scaphoid: the lower surface is hol-
low, for receiving part of the head of the os magnum. On
the inside of this cavity is another smooth, but narrow,
oblong sinuosity, for receiving the upper end of the os
unciforme: and on the inside of this a small convexity is
found, for its connexion with the os cuneiforme. Between
the great convexity above, and the first deep inferior ca-
vity, there is a rough fossa, in which the circular ligament
of the joint of the wrist is fixed.

Os cuneiforme is broader above, and towards the back
of the hand, than it is below and forwards; which gives
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it the resemblance of a wedge. The superior slightly con-
vex surface is included in the joint of the wrist, being op-
posed to the lower end of the ulna. Below this the cunei-
forme bone has a rough fossa, wherein the ligament of
the articulation of the wrist is fixed. On the external side
of this bone, where it is contiguous to the os lunare, it
is smooth and slightly concave. Its lower surface, where
it is contiguous to the os unciforme, is oblong, some-
what spiral, and concave. Near the middle of its anterior
surface a circular plain appears, where the os pisiforme
is sustained.

Os pisiforme is almost spherical,except one circular
plain, or slightly hollowed surface, which is covered with
cartilage for its motion on the cuneiforme bone, from
which its whole rough body is prominent forwards into
the palm; having the tendon of the flexor carpi ulnaris,
and a ligament from the styloid process of the ulna, fixed
to its upper part; the transverse ligament of the wrist is
connected to its external side; ligaments extended to the
unciforme bone, and to the os metacarpi of the little
finger, are attached to its lower part; the abductor minimi
digiti has its origin from its fore part; and, at the external
side of it, a small depression is formed, for the passage
of the ulnar nerve.

Second Row.

Trapezium has four unequal sides and angles in its back
part, from which it has got its name. Above, its surface
is smooth, slightly hollowed, and semicircular, for its con-
junction with the os scaphoides. Its internal side is an
oblong concave square, for receiving the following bone.
The inferior surface is formed into a pulley; which faces
obliquely outwards and downwards when the palm pre-
sents forward. On this pulley the first bone of the thumb
is moved. |

Won, 'k Q
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At the internal side of the external protuberance, a
small oblong smooth surface is formed by the os meta-
carpi indicis. The fore part of the trapezium is prominent
in the palm, and near to the internal side has a sinuosity
in it, where the tendon of the flexor carpi radialis is lodg-
ed; on the ligamentous sheath of which the tendon of the
flexor tertii internodii pollicis plays: and near this the
bone is scabrous, where the transverse ligament of the
wrist is connected, the abductor and flexor primi inter-
nodii pollicis have their origin, and ligaments go out to
the first bone of the thumb.

Os trapezoides, so called from the irregular quadrangu-
lar figure of its back part, is the smallest bone of the
wrist except the pisiforme. The figure of it is an irregu-
lar cube. It has a small hollow surface above, by which
it joins the scaphoides; a long convex one externally,
where 1t is contiguous to the trapezium; a small internal
one, for its conjunction with the os magnum; and an in-
ferior convex surface, the edges of which are, however,
so rzised before and behind, that a sort of pulley is form-
ed, where it sustains the os metacarpi indicis.

Os magnum, so called because it is the largest bone of
the carpus, is oblong, having four quadrangular sides,
with a round upper end, and a triangular plain one below.
The round head is divided by a small rising, epposite to
the connexion of the os scaphoides and lunare, which to-
gether form the cavity for receiving it. On the outside a
short plain surface joins the os magnum to the trape-
zoides. ‘On the inside is a long narrow concave surface,
where it is contiguous to the os unciforme. The lower
end, which sustains the metacarpal bone of the middle
finger, is triangular, slightly hollowed, and farther advan-
ced on the external side than on the internal, having a
considerable oblong depression made on the advanced
outside by the mectacarpal bone of the fore finger; and
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generally there is a small mark of the os metacarpi digiti
annularis on its internal side.

Os unciforme has got its name from a thin broad pro-
cess that stands out from it forwards into the palm, and
is hollow for affording passage to the tendons of the flex-
ors of the fingers. To this process also the transverse
ligament is fixed that binds down and defends these ten-
dons; and the flexor and abductor muscles of the little
finger have part of their origin from it. The upper plain
surface is small, convex, and joined with the os lunare:
the external side is long, and slightly convex, adapted
to the contiguous os magnum. The external surface is
oblique, and irregularly convex, to be articulated with the
cuneiforme bone. The lower end is divided into two
concave surfaces; the internal is joined with the meta-
carpal bone of the little finger; and the external one is
fitted to the metacarpal bone of the ring finger.

The nature of the carpus will be best understood by
studymg the bones placed together, in thelr natural order,
in the two rows.

‘When thus placed they compose a structure of an ob-
long form, whose greatest length extends across the wrist
and forms a concavity in front, while it is convex poste-
riorly.

Two bones of the first row, viz. the scaphoides and
lunare, form an oblong convex surface, which has a trans-
verse position with respect to the arm, and applies to the
concave surface at the end of the radius. These surfaces
are particularly calculated for flexion and extension, and
also for a considerable motion to each side; and by a suc-
cession of these flexures, in different directions, the hand
performs a circular motion, although it cannot perform at
this joint, a rotation, or revolution on the axis of the car-
pus.

The under surface of these bones has a deep concavity
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which is composed by the scaphoides, lunare and cu-
neiforme, and receives a prominence of the second row,
It also presents a convex surface formed by the scaphoi-
des, which is received by the second row.

The upper surface of the second row, which is con-
- cerned in this articulation, is very irregular; it has a head
formed by the magnum and unciforme, which penetrates
deeply into the cavity of the first row. On the outside of
this head the trapezium and trapezoides form a surface
which receives the projecting part of the scaphoides; so
that the first row receives, and is received by the second,
and the two surfaces are well calculated for moving to a
certain extent, in the way of flexion and extension, upon
each other,

The lower surface of the second row, which is con-
nected to the metacarpal bones, appears like the side of
an arch, which is partly induced by the wedge-like form
of the two bones in the center, viz. the trapezoides and
the magnum. When the hand hangs by the side, and the
palm is forward, all of this surface presents downwards,
except that portion of it which is formed by the trape-
zium. This bone is placed obliquely between the two
rows, and its surface for supporting the thumb presents
obliquely downwards and outwards.

The trapezoides supports the fore finger, the magnum
the middle finger, and the unciforme both of the remain-
ing fingers.

The scaphoides and the trapezium are very prominent
at the external side of the anterior concave surface of the
carpus; and the unciforme process, and the os pisiforme
on the internal.

The Metacarpus
Consists of four bones which sustain the fingers. Each
bone is long and round, with its ends larger than its
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body. The upper end, which some call the base, is flat
and oblong, inclining somewhat to the.wedge-like form,
without any considerable head or cavity; but it is how-
ever somewhat hollowed, for the articulation with the
carpus: It is made flat and smooth on the sides where
these bones are contiguous to each other. Their bodies
are flatted on their back part, particularly below the mid-
dle, by the tendons of the extensors of the fingers. The
anterior surface of these bodies is a little convex, espe-
cially in their middle; along which a sharp ridge stands
out, separating the musculi interossei placed on each
side of these bones, which are there made flat and plain
by these muscles.

Their lower ends are raised into large oblong smooth
heads, whose greatest extent is forwards from the axis of
the bone. At the fore part of each side of the root of each
of these heads, one or two tubercles stand out, for fixing
the ligaments that go from one metacarpal bone to ano-
ther, to preserve them from being drawn asunder. Round
the heads a rough ring may be remarked, for the capsu-
lar ligaments of the first joints of the fingers to be fixed
to; and both sides of these heads are flat, by pressing on
each other.

The substance of the metacarpal bones is the same
with that of all long bones.

The metacarpal bones are joined above to the bones of
the carpus, and to each other, by surfaces almost flat.
These connexions do not admit of much motion. The
articulation of the round heads, at their lower ends, with
the cavities of the first bones of the fingers, will soon be
described.

The concavity on the fore part of these metacarpal
bones, and the position of their bases on the arched carpus,
cause them to form a hollow in the palm of the hand,
whieh is often useful to us. The spaces between them



126 Metacarpus.

lodge muscles, and their small motion makes them fit
supporters for the fingers to play on.

Though the ossa metacarpi so far agree, yet they may
be distinguished from each other by the following marks.

The metacarpal bone of the fore finger is generally the
longest. Its base, which is articulated with the os trape-
zoides, is hollow in the middle. The small ridge on the
external side of this oblong cavity is smaller than the one
opposite to it, and is made flat on the side by the trape-
zium. The internal ridge is also smooth, and flat on its
outside, for its conjunction with the os magnum; imme-
diately below which a semicircular smooth flat surface
shows the articulation of this to the second metacarpal
bone. The back part of this base it flatted where the long
head of the extensor carpi radialis is inserted, and its fore
part is prominent where the tendon of the flexor carpi
radialis is fixed. The tubercle at the internal root of its
head is larger than the external. Its base is so firmly fixed
to the bone it is connected with, that it has no motion.

The metacarpal bone of the middle finger is generally
the second in length: but often it is as long as the former;
sometimes it is longer; and it frequently appears only to
equal the first by the os magnum being farther projected
downwards than any other bone of the wrist. Its base is
a broad superficial cavity, slanting inwards; the external
posterior angle of which is so prominent, as to have the
appearance of a process. The external side of this base is
made plain in the same way as the external side of the
former bone, while 1its internal side has two hollow cir-
cular surfaces, for joining the third metacarpal bone; and
between these surfaces there is a rough fossa, for the ad-
hesion of a ligament, and lodging mucilaginous glands.
The extensor carpi radialis brevior is inserted into the
back part of this base. The two sides of this bone are
almost equally flatted; but the ridge on the fore part of
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the body inclines inwards. The tubercles at the fore part
of the root of the head are equal. The motion of this bone
is very little more than that of the former; and therefore
these two firmly resist bodies pressed against them by
the thumb or fingers, or both.

"The metacarpal bone of the ring finger is shorter than
the second metacarpal bone. Its base is semicircular and
convex, for its conjunction with the os unciforme. On its
external side are two smooth convexities, and a middle
fossa, adapted to the second metacarpal bone. The inter-
nal side has a triangular smooth concave surface to join
it with the fourth one. The anterior ridge of its body is
situated more to the inside than to the outside. The
tubercles near the head are equal. The motion of this
third metacarpal bone is greater than the motion of the
second.

The metacarpal bone of the little finger is the smallest
and sharpest. Its base is irregularly convex, and rises
slanting inwards. Its external side is exactly adapted to
the third metacarpal bone. The internal has no smooth
surface, because it is not contiguous to any other bone;
but it is prominent where the extensor carpi ulnaris is
inserted. As this metacarpal bone is furnished with a pro-
per moving muscle, has the plainest articulation, is most
loosely connected and least confined, it not only enjoys
a much larger motion than any of the rest, but draws the
third bone with it, when the palm of the hand is to be
made hollow by its advancement forwards, and by the
prominence of the thumb opposite to it.

Thumb and Fingers.

The thumb and jfour fingers are each composed of three
bones.

The TuuMB is situated obliquely in respect of the fin-
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gers; neither opposite directly to them, nor in the same
plane with them. All its bones are much thicker and
stronger in proportion to their length, than the bones of
the fingers are: which is extremely necessary, as the
thumb counteracts all the fingers.

The first bone of the thumb has its base adapted to the
peculiar articulating surface of the trapezium: for, in
viewing it from one side to the other, it appears convex
in the middle; but when viewed from behind forwards,
it is concave there. The edge at the fore part of this base
is extended farther than any other part; and round the
back part of the base a rough fossa may be seen, for
the connexion of the ligaments of this joint. The body
and head’of this bone are of the same shape as the ossa
metacarpi; only that the body is shorter, the head flatter,
and the tubercles at the fore part of its root larger.

The articulation of the upper end of this bone is re-
markable: for, though it has protuberances and depres-
sions adapted to the double pulley of the trapezium, yet
it enjoys a circular motion, as the joints do where a round
head of the one plays in the orbicular socket of another:
it is however more confined, and less expeditious, but
stronger and more secure than such joints generally are.

The second bone of the thumb has a large base formed
into an oblong cavity, whose greatest length is from one
side to the other. Round it several tubercles may be re-
marked, for the insertion of ligaments. Its body is con-
vex, or half round behind; but flat before, for lodging
the tendon of the long flexor of the thumb, which is tied
down by ligamentous sheaths, that are fixed on each side
to the angle at the edge of this flat surface. The lower
end of this second bone has two lateral round protube-
rances, and a middle cavity, whose greatest extent of
smooth surface is forwards and backwards.

The articulation of the upper end of this second bone
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would seem calculated for motion in all directions; yet,
on account of the strength of its lateral ligaments, the ob-
long figure of the joint itself, and mobility of the first joint,
it only allows flexion and extension; and these are gene-
rally much confined.

The third bone of the thumb is the smallest, with a
large base, whosc greatest extent is from one side to the
other. This base is formed into two cavities and a middle
protuberance, to be adapted to the pulley of the former
bone. This bone becomes gradually smaller, till near the
lower end, where it is a little enlarged, and has an oval
scabrous edge. Its body is rounded behind, but is flatter
than in the former bone, for sustaining the nail. It is flat
and rough before, by the insertion of the flexor tertii in-
ternodii.

The motion of this third bone is confined to flexion and
extension.

The regular arrangement of the bones of the FINGERS
in three rows, has obtained for them the name of the
three p/alanges. All of them have half round convex sur-
faces, covered with an aponeurosis, formed by the ten-
dons of the extensors, lumbricales, and interossei, and
placed directly backwards, for their greater strength; and
their flat concave part is forwards, for taking hold more
surely, and for lodging the tendons of the flexor muscles.
The ligaments for keeping down these tendons are fixed
to the angles that are between the convex and concave
sides. :

The bones of the first phalanx of the fingers answer to
the description of the second bone of the thumb; only
that the cavity in their base is not so oblong; nor is their
motion on the metacarpal bones so much confined: for

they can move laterally or circularly, the fore finger in
Vor. L. R
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particular, but have no rotation, or a very small degree
of it, round their axis.

The second bone of the fingers has its base formed
into two lateral cavities, and a middle protuberance; while
the lower end has two lateral protuberances and a middle
cavity; therefore it is joined at both ends in the same
manner; which none of the bones of the thumb are.

The third bone differs nothing from the description of
the third bone of the thumb, except in the general dis-
tinguishing marks; and therefore the second and third
phalanx of the fingers enjoy only flexion and extension.

All the difference of the phalanges of the several fin-
gers consists in their magnitude. The bones of the mid-
. dle finger being the longest and largest; those of the fore

Jinger come next to these in thickness, but not in length,
for those of the ring finger are a little longer. The lttle
Jinger has the smallest bones. Which disposition is the
best contrivance for holding the largest bodies; because
the longest fingers are applied to the middle largest peri-
phery of such substances as are of a spherical figure.

SECTION IV.

The Inferior Extremities.

THE inferior extremities consist of the Tuicn, LEc
and Foor.

The Thigh
Consists of one bone only; the os femoris, which is
very strong, and larger than any other in the skeleton, It
is nearly cylindrical in the middle, and slightly curved.
The upper extremity is a spherical head, connected to the
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body of the bone by a neck. The lower extremity is much
larger than the body, and is formed into two condyles.
The upper end of this bone is not continued in a
straight line with the body of it, but the axis of it inclines
obliquely inwards and upwards, whereby the distance
between these two bones at their upper part is conside-
rably increased. The head is the greater portion of a
sphere. Towards its lower internal part a round rough
spongy pit is observable, where the strong ligament, com-
monly, but inaccurately, called the round one, 1s fixed, to
be extended from thence to the lower internal part of the
receiving cavity, where it is considerably broader than
near to the head of the thigh bone. The neck of the os
femoris has a great many large holes, into which the
fibres of the strong ligament, continued from the capsu-
lar, enter, and are thereby firmly united to it; and round
the root of the neck, where it rises from the bone, a
rough ridge is found, where the capsular ligament of the
articulation itself is connected. Below this root, a large
unequal protuberance, called trochanter major, stands
out; the external convex part of which is distinguished
into three different surfaces: whereof the one on the up-
per and front part is scabrous and rough, for the inser-
tion of the glutzeus minimus; the superior one is smooth,
and has the glutzus medius inserted into it; and the one
behind is made flat and smooth, by the tendon of the glu-
teeus maximus passing over it. The upper edge of this
process is sharp and pointed at its back part, where the
glutzeus medius is fixed; but forwards it is more obtuse,
and under it is a depression, into which some of the mus-
cles which rotate the thigh outwards, are fixed. From
the posterior prominent part of this great trochanter, a
rough ridge runs backwards and downwards, into which
the quadratus is inserted. In the deep hollow, at the in-
ternal upper side of this ridge, the obturator externus is
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implanted. More internally, a conical process, called tro-
chanter minor, rises, for the insertion of the musculus
psoas and iliacus internus; and the pectineus is implanted
into a rough hollow below its internal root. The mus-
cles inserted into these two processes being the principal
instruments of the rotatory motion of the thigh, have oc-
casioned the name of ¢rochanters to be given to these pro-
cesses.

The body of the os femoris is convex on the fore part,
and concave behind; which enables us to sit without
leaning too much on the posterior muscles.

On the posterior concave surface is a broad rough ridge
called linea aspera, which commences near the great tro-
chanter, and continues downwards, more than two-thirds
of the length of the bone, when it divides into two ridges
which descend towards each condyle. The internal of
these ridges is the most smooth; and the space between
them is nearly flat. Near the end of each of these ridges,
a small smooth protuberance may often be remarked,
where the two heads of the external gastrocnemius mus-
cle take their rise; and from the fore part of the internal
tubercle a strong ligament is extended to the inside of the
tibia.

The lower end of the os femoris is larger than any other
part of it, and is formed into two great protuberances, one
on each side, which are called its condyles: between them
a considerable cavity is found, especially at the back part,
in which the crural vessels and nerves lie. The internal
condyle is longer than the external, which must happen
from the oblique position of this bone, to give less obli-
quity to the leg. These processes are of an oblong form,
and are placed obliquely with respect to each other; being
in contact before, and separated to a considerable distance
behind.

They form in front a smooth pulley-like surface, the
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external side of which is highest, on which the patella
moves. : -

Below, they are flat; and posteriorly, they are regularly
convex.

Between these convex portions is a rough cavity, from
which the crucial ligament arises, to be attached to the
tibia. Round the lower end of the thigh bone, large holes
are found, into which the ligaments for the security of
the joint are fixed, and blood vessels pass to the internal
substance of the bone.

The thigh bone being articulated above with the aceta-
bulum of the ossa innominata, which affords its round
head a secure and extensive play, can be moved to every
side; but it is restrained in its motion outwards, by the
high brims of the cavity, and by the round ligament; for
otherwise the head of the bone would have been fre-
quently thrust out at the breach of the brims on the in-
side, which allows the thigh to move considerably in-
wards. The body of this bone enjoys little or no rotatory
motion, though the head most commonly moves round
its own axis; because the oblique direction of the neck
and head, from the bone, is such, that the rotatory mo-
tion of the head can only bring the body of the bone for-
wards and backwards. Nor is the head, as in the arm,
ever capable of being brought to a straight direction with
its body; so far, however as the head can move within
the cavity backwards and forwards, the rest of the bone
may have a partial rotation.

From the oblique position of these bones it results,
that there is a considerable distance between them above,
while the knees are almost contiguous. Sufficient space
is thereby left for the external parts of generation, for
the two great outlets of urine and faces, and for the large
thick muscles that move the thigh inwards. At the same
time this situation of the thigh bones renders our pro-



134 The Leg.—Tibia.

gression quicker, surer, straighter, and in less room: for,
had the knees been at a greater distance from each other,
we must have been obliged to describe some part of a
circle with the trunk of our body in making a long step;
and when one leg was raised from the ground, our center
of gravity would have been too far from the base of the
other, and we should consequently have been in danger
of falling; so that our steps would neither have been
straight nor firm, nor would it have been possible to walk
in a narrow path, had our thigh bones been otherwise
placed. In consequence, however, of the weight of the
body bearing so obliquely on the joint of the knee by
this situation of the thigh bones, weak rickety children
become knock-kneed.

The Leg
Is composed of two bones, the TiB1a and FrBULA,
The patella, being evidently appropriated to the knee
joint, may be regarded as common, both to the thigh and

leg.

The Tibia

Is the long thick triangular bone, situated at the inter-
nal part of the leg, and continued in almost a straight
line from the thigh bone. The name is derived from its
resemblance to the ancient musical instrument.

The upper end of the tibia is large, bulbous, and spon-
gy. It has a horizontal surface, divided into two cavities,
by a rough irregular protuberance, which is hollow at its
most prominent part, as well as before and behind. The
anterior of the two ligaments that compose the great cru-
cial is inserted into the middle cavity; and the depression
behind receives the posterior ligament. The two broad
cavities at the sides of this protuberance are not equal:
for the internal is oblong and deep, to receive the inter-
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nal condyle of thé thigh bone; while the external is more
superficial and round, for the external condyle. In each
of these two cavities of arecent subject, a semilunar car-
tilage is placed, which is thick at its convex edge, and
becomes gradually thinner towards the concave or inte-
rior edge. The thick convex edge of each cartilage is
connected to the capsular and other ligaments of the arti-
culation; but so near to their rise from the tibia, that the
cartilages are not allowed to change their places; while
their narrow ends are fixed at the insertion of the strong
cross ligament into the tibia, and seem to have their sub-
stance united with it; therefore a circular hole is left be-
tween each cartilage and the ligament, in which the most
prominent convex part of each condyle of the thigh bone
moves. The circumference of these cavities is rough and
unequal, for the firm connexion of the ligaments of the
joint. Immediately below the edge, at its back part, two
rough flatted protuberances stand out; into the internal,
the tendon of the semimembranosus muscle is inserted;
and a part of the cross ligament is fixed to the external.
On the outside of this last tubercle, a smooth slightly-
hollowed surface is formed by the action of the politzus
muscle.

Below the fore part of the upper end of the tibia, a
large rough protuberance rises, to which the strong ten-
dinous ligament of the patella is fixed. On the internal
side of this, there is a broad scabrous slightly-hollowed
surface, to which the internal long ligament of the joint,
the aponeurosis of the vastus internus, and the tendons
of the semitendinosus, gracilis, and sartorius, are fixed.
Below the external edge of the upper end of the tibia,
there is a flat circular surface, covered in a recent subject
with cartilage, for the articulation ef the fibula. The body
of the tibia is triangular. The anterior angle is very sharp,
and is commonly called the spine or shin. This ridge is
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not straight; but turns first inwards, then outwards, and
lastly inwards again. The plain internal side is smooth
and equal, being little subjected to the actions of mus.
cles; but the external side is hollowed above by the tibi-
alis anticus, and below by the extensor digitorum longus
and extensor pollicis longus. The two angles behind
these sides are rounded by the action of the muscles; the
posterior side comprehended between them is not so broad
as those already mentioned, but is more oblique and flatted
by the action of the tibialis posticus and flexor digitorum
longus. A little above the middle of the bone, the inter-
nai angle terminates, and the bone is made round by the
pressure of the musculus soleus. Near to this, the pas-
sage of the medullary vessels is seen slanting obliquely
downwards.

The lower end of the tibia is hollowed, with a small
protuberance in the middle. The internal side of this ca-
vity, which is smooth, and in a recent subject is covered
with cartilage, is extended into a considerable process,
commonly named malleolus internus; the point of which
is divided by a notch, and from it ligaments are sent out
to the foot. The external side of this end of the tibia has
a rough irregular cavity formed in it for receiving the
lower end of the fibula. The posterior side has two late-
ral grooves, and a small middle protuberance. In the in-
ternal depression, the tendons of the musculus tibialis
posticus and flexor digitorum longus are lodged; and in
the external, the tendon of the flexor longus pollicis plays.
From the middle protuberance, ligamentous sheaths g0
out, for tying down these tendons.

The Fibula

Is the small long bone, placed on the outside of the

leg, opposide to the external angle of the tibia; the shape
of it is irregular.
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The head of the fibula has a circular surface formed
en its inside, which, in a recent subject, is covered with
a cartilage; and it is so closely connected to the tibia by
ligaments, as to allow only a very small motion back-
wards and forwards. This head is protuberant and rough
on its outside, where a strong round ligament and the
musculus biceps are inserted; and, below the back part
of its internal side, a tubercle may be remarked; that
gives rise to the strong tendinous part of the solzus
muscle.

The body of this bone is a little crooked inwards and
backwards: which figure is owing to the actions of the
muscles. The sharpest angle of the fibula is forwards; on
each side of which the bone is considerably, but unequal-
ly, depressed by the bellies of the several muscles that
rise from or act upon it. The external surface of the fibu-
la is depressed obliquely from above downwards and
backwards, by the two peronzi. Its internal surface is
unequally divided into two narrow longitudinal planes,
by an oblique ridge extended from the upper part of the
anterior angle. To this ridge the ligament stretched be-
tween the two bones of the leg is connected. The ante-
rior of the two planes is very narrow above, where the ex-
tensor longus digitorum and extensor longus pollicis
arise from it; but is broader below, where it has the print
of the nonus vesalii. T'he posterior plane is broad and
hollow, giving origin to the larger share of the tibialis
posticus. The internal angle of this bone has a tendinous
membrane fixed to it, from which some fibres of the
flexor digitorum longus take their rise. The posterior
surface of the fibula is the plainest and smoothest; but is
made flat above by the solaus, and is hollowed below by
the flexor pollicis longus. In the middle of this surface,
the canal for the medullary vessels may be seen slanting
downwards.

VoL, L. -
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The lower end of the fibula is extended into a spongy
oblong head; on the inside of which is a convex, irregu-
lar, and frequently a scabrous surface, that is received
by the external hollow of the tibia, and so firmly joined
to it, by a very thin intermediate cartilage and strong li-
gaments, that it scarce can move. Below this the fibula
is stretched out into a-smooth coronoid process, covered
with cartilage on its internal side, and is there contiguous
to the outside of the first bone of the foot, the astragalus, to
secure the articulation. This process, named malleolus
externus, being situated farther back than the internal
malleolus, and in an oblique direction, obliges us natu-
rally to turn the fore part of the foot outwards. At the
lower internal part of this process, a spongy cavity
for mucilaginous glands may be remarked; from its
point ligaments are extended to the bones of the foot,
viz. the astragalus, os calcis, and os naviculare; and from
its inside short strong ones go out to the astragalus. On
the back part of it a sinuosity is made by the tendons of
the peronzi muscles. When the ligament extended over
these tendons from the one side of the depression to the
other is broken, stretched too much, or made weak by
a sprain, the tendons frequently start forwards to the out-
side of the fibula.

"The conjunction of the upper end of the fibula with
the tibia is by plain surfaces tipped with cartilage; and at
its lower end the cartilage seems to glue the two bones to-
gether; not, however, so firmly in young people, but that
the motion at the other end is very observable. In old
subjects, the two bones of the leg are sometimes united
by anchylosis at their lower ends.

The principal use of this bone is to afford origin and

insertion to muscles; and to give a particular direction to

their tendons. It likewise assists to make the articulation
of the foot more secure and firm, and to complete the

B
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hinge-like joint at the ancle. The ends of the tibia and
fibula being larger than their middle, a space is here left,
which is filled up with a ligament similar to that which
is extended between the bones of the fore arm; and which
is also discontinued at its upper part, where the tibialis
anticus immediately adheres to the solazus and tibialis
posticus; but every where else it gives origin to muscular
fibres.

The Patella or Rotula

Is the small flat bone situated at the fore part of the
joint of the knee. Its shape resembles the common figure
of the heart with its point downwards. The anterior con-
vex surface of the rotula is pierced by a great number of
holes, into which are inserted the fibres of the strong li-
gament, that is spread over it. Its posterior surface is
smooth, covered with cartilage, and divided by a middle
convex ridge into two cavities, of which the external is
largest; and both are exactly adapted to the pulley of the
os femoris, on which they are placed in the most ordina-
ry unstraining postures of the leg: but when the leg is
much bent, the patella descends far down on the con.
dyles; and when the leg is fully extended, the patella
rises higher in its upper part than the pulley of the thigh-
bone. The plain smooth surface is surrounded by a
rough prominent edge, to which the capsular ligament
adheres. Below, the point of the bone is scabrous, where
the strong tendinous ligament from the tubercle of the
tibia is fixed. The upper horizontal part of this bone is
flatted and unequal, where the tendons of the extensors
of the leg are inserted.

The substance of the patella is cellular, with very thin
firm external plates; but then these cells are so small, and
such a quantity of bone is employed in their formation,
that scarce any bone of its bulk is so strong. But not-



140 Patella.

withstanding this strength it is sometimes broken by the
violent straining effort of the muscles.

The principal motions of the knee joint are flexion and
extension, Inthe former of these, the leg may be brought
to a very acute angle with the thigh, by the condyles of
the thigh bones being round and made smooth far back-
wards. In performing this, the patella is pulled down by
the tibia. When the leg is to be extended, the patella is
drawn upwards, consequently the tibia forwards, by the
extensor muscles; which, by means of the protuberant
joint, and of this thick bone with its ligament, have the
chord, with which they act, fixed to the tibia at a consi-
derable angle, and act, on that account, with advantage;
but they are restrained from pulling the leg farther than
to a straight line with the thigh, by the posterior part of
the cross ligament, that the body might be supported by
a firm perpendicular column: for at this time the thigh
and leg are as little moveable in a rotatory way, or to
either side, as if they were one continued bone. But when
the joint is a little bent, the rotula is not tightly braced,
and the posterior ligament is relaxed; therefore this bone
may be moved a little to either side, or with a small rotation
in the superficial cavities of the tibia; which is done by the
motion of the external cavity backwards and forwards, the
internal serving as a sort of axis. Seeing, then, one part
of the cross ligament is situated perpendicularly, and the
posterior part is stretched obliquely from the internal con-
dyle of the thigh outwards, that posterior part of the cross
ligament prevents the leg from being turned much in-
wards; but it could not hinder it from turning outwards
almost round, was not that motion confined by the late-
ral ligaments of this joint, which can yield little. This
rotation of the leg outwards is of great advantage to usin
crossing our legs, and turning our feet outwards, on se-
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veral necessary occasions; though it is necessary that this
motion should not be very large, to prevent freqtllent
Juxations here. While all these motions are performing,
the part of the tibia that moves immediately on the con-
dyles is that which is within the cartilaginous riugs,
which by the thickness on their outsides make the cavi-
ties of the tibia more horizontal, by raising their exter-
nal side where the surface of the tibia slants downwards.
By these means the motions of this joint are more equal
and steady than otherwise they would have been. The
cartilages being capable of changing a little their situa-
tion, contribute to the different motions and postures of
the limb, and likewise make the motions larger and
quicker.

The Foot.

The foot is divided into the tarsus, metatarsus, and
toes.

The sole of the foot is necessarily described as the in-
ferior part, and the side of the great toe as the internal.

Tarsus.

The tarsus consists of seven spongy bones; to wit, the
astragalus, os calcis, naviculare, cuboides, cuneiforme ex-
ternum, cuneiforme medium, and cuneiforme internum.

The astragalus is the uppermost of these bones. The
os calcis is below the astragalus, and forms the heel. The
os naviculare is in the middle of the internal side of the
tarsus. The os cuboides is the most external of the row of
four bones, at its fore part. The os cuneiforme externum
is placed at the inside of the cuboid. The cuneiforme me-
dium is between the external and internal cuneiform bones;
?nd the internal cuneiforme is at the internal side of the
oot.

The upper part of the astragalus is formed intoa large
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smooth head, which is slightly hollowed in the middle;
and therefore resembles a superficial pulley, by which it
“is fitted to the lower end of the tibia. The internal side
of this head is flat and smooth, to play on the internal
malleolus. The external side has also such a surface, but
larger, for its articulation with the external malleolus.
Round the base of this head there is a rough fossa; and
immediately before the head, as also below its internal
smooth surface, we find a considerable rough cavity.
The lower surface of the astragalus is divided by an ir-
regular deep rough fossa, which at its internal end is nar-
row, but gradually widens as it stretches obliquely out- -
wards and forwards. The smooth surface, covered with
cartilage, behind this fossa, is large, oblong, extended in
the same oblique situation with the fossa, and concave
for its conjunction with the os calcis. The posterior edge
of this cavity is formed by two sharp-pointed rough pro-
cesses, between which is a depression made by the tendon
of the flexor pollicis longus. The lower surface before the
fossa is convex, and composed of three distinct smooth
plains. The long one behind, and the exterior or shortest,
are articulated with the heel bone; while the internal,
which is the most convex of the three, rests and moves
upon a cartilaginous ligament, that is continued from the
os calcis to the os naviculare; without which ligament
the astragalus could not be sustained, but would Le press-
ed out of its place by the great weight it supports; and
the other bones of the tarsus would be separated. Nor
would a bone be fit here, because it must have been
“thicker than could conveniently be allowed; otherwise it
would break, and would not prove such an easy bending
base, to lessen the shock which is given to the body in
leaping, running, &c.
The fore part of this bone is formed into a convex ob-
long smooth head, which is received by the os naviculare,
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and is placed obliquely; its longest axis inclining down-
wards and_ inwards. Round the root of this head, especi-
ally on the upper surface, a rough fossa may be remarked.

The astragalus is articulated above to the tibia and
fibula, which together form one cavity. In this articula-
tion, flexion and extension are the most considerable
motions; the other motions being restrained by the mal-
leoli, and by the strong ligaments which go out from the
points of these processes, to the astragalus and os calcis.
When the foot is bent, as it commonly is when we stand,
no lateral or rotatory motion is allowed in this joint; for
then the head of the astragalus is sunk deep between the
malleoli, and the ligaments are tense: but when the foot
is extended, the astragalus can move a little to either side,
and with a small rotation. By this contrivance the foot is
firm, when the weight of the body is to be supported on
it; and when a foot is raised, we are at liberty to direct
it more exactly to the place we intend next to step upon.

The astragalus is joined below to the os calcis; and be-
fore to the os naviculare, in the manner to be explained
when these bones are described.

The os caleis is the largest bone of the seven. Behind,
it is formed into a large knob, commonly called the 4eel,
the posterior surface of which is rough below for the in-
sertion of what is called the tendo achiilis, and oblique
above to allow the heel to be depressed without pressing
against the tendon. On the upper surface of the os calcis,
there is an irregular oblong smooth convexity, adapted to
the concavity at the back part of the astragalus; and
beyond this a narrow fossa is seen, which divides it from
two small concave smooth surfaces, that are joined to
the fore part of the astragalus. The posterior of these
smooth surfaces, which is the largest, is the upper surface
of a process which projects inwards: and under it is a
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small sinuosity for the tendon of the flexor digitorum
longus.

The external side of this bone is flat, with a superficial
fossa running horizontally, in which the tendon of the
musculus peronzus longus is lodged. The internal side
of the heel bone is hollowed, for lodging the origin of the
massa carnea, and for the safe passage of tendons, nerves,
and arteries. Under the side of the internal smooth con.
cavity, a particular groove is made by the tendon of the
flexor pollicis longus; and from the thin protuberance of
this internal side the cartilaginous ligament that supports
the astragalus, goes out to the os naviculare; on which
ligament, and on the edge of this bone to which it is fixed,
the groove is formed for the tendon of the flexor digi-
torum profundus.

The lower surface of this bone is flat at the back part;
and immediately before this plain, there are two tubercles,
from the internal of which the musculus abductor pollicis,
flexor digitorum sublimis, as also part of the aponeurosis
plantaris, and of the abductor minimi digiti, have their
origin; and the other part of the abductor minimi digiti
and aponeurosis plantaris rises from the external. Before
these protuberances, this bone is concave, for lodging
the flexor muscles; and at its fore part, we may observe
a rough depression, from which, and a tubercle behind it,
the ligament goes out that prevents this bone from being
separated from the os cuboides.

The fore part of the os calcis is formed into an oblong
pulley-like smooth surface, which is circular at its upper
external end, but is pointed below. The smooth surface
is fitted to the os cuboides.

Though the surfaces by which the astragalus and os
calcis are articulated, seem fit enough for motion; yet the
very strong ligaments, by which these bones are con-
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nected, prevent much motion, and give firmness to this
principal part of our base, which rests on the ground.

Os naviculare is somewhat oval. It is formed into an
oblong concavity behind, for receiving the anterior head
of the astragalus. The upper surface is convex. Below,
the surface is very unequal and rough; but hollow for the
safety of the muscles. Its internal extremity is very pro-
minent. The abductor pollicis takes in part its origin from
it, the tendon of the tibialis posticus is inserted into it,
and to it two remarkable ligaments are fixed; the first is
the strong one, formerly mentioned, which supports -the
astragalus; the second is stretched from this bone oblique-
ly across the foot, to the metatarsal bones of the middle
toe, and of the toe next to the little one. On the outside
of the os naviculare there is a semicircular smooth surface,
where it is joined to the os cuboides. The fore part of
this bone is covered with cartilage, and divided into three
smooth plains, fitted to the three ossa cuneiformia.

The os naviculare and astragalus are joined as a ball
and socket; and the naviculare moves in several directions
in turning the toes inwards, or in raising or depressing
cither side of the foot, though the motions are greatly
restrained by the ligaments which connect this to the
other bones of tarsus.

Os cuboides is an irregular cube. Behind, it is formed
into an oblong unequal cavity, adapted to the fore part of
the os calcis. On its internal side, there is a small semi-
circular smooth cavity, to join the os naviculare. Imme-
diately before which, an oblong smooth plain is made by
the os cuneiforme externum; below this the bone is hol-
low and rough. On the internal side of the lower surface,
a round protuberance and fossa are found, where the mus-
culus abductor pollicis has its origin. On the external side
of this surface, there is a broad ridge running forwards

and inwards, covered with cartilage; immediately before
Vor. L. T
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which a smooth fossa may be observed, in which the ten.
don of the peronzus primus runs obliquely across the
foot. Before, the surface of the os cuboides is flat, smooth,
and slightly divided into two plains, for sustaining the os
metatarsi of the little toe, and of the toe next to it.

The form of the back part of the os'cuboides, and the
ligaments connecting the joint with the os calcis, both
concur in allowing little motion in this part.

Os cuneiforme externum is shaped like a wedge, being
broad and flat above, with long sides running obliquely
downwards, and terminating in an edge. The upper sur-
face of this bone is an oblong square. The one behind is
nearly a triangle, but not complete at the inferior angle,
and is joined to the os naviculare. The external side is
an oblong square divided as it were by a diagonal; the
upper half of itis smooth, for its conjunction with the os
cuboides: the other is a scabrous hollow, with a small
smooth impression made by the os metatarsi of the toe
next to the little one. The internal side of this bone is
flattened before by the metatarsal bone of the toe next to
the great one, and the back part is also flat and smooth
where the os cuneiforme medium is contiguous to it.
The fore part of this bone is triangular, for sustaining
the os metatarsi of the middle toe.

Os cuneiforme, or minimum, is still more exactly the
shape of a wedge than the former. Its upper part is square;
its internal side has a flat smooth surface, for its con-
nexion with the adjoining bone; the external side is
smooth and a little hollowed, where it is contiguous to
the last described bone. Behind, this bone is triangular,
where it is articulated with the os naviculare; and it is
also triangular at its fore part, where it is contiguous to
the os metatarsi of the toe next to the great one.

The broad thick part of the os cuneiforme maximum,
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or internum, is placed below, and the small thinner edge
is above. The surface of this os cuneiforme behind, where
it is joined to the os naviculare, is hollow, smooth, and
of a circular figure below, but pointed above. The exter-
nal side consists of two smooth and flat surfaces: With
the posterior, that runs obliquely forwads and outwards,
the os cuneiforme minimum is joined; and with the ante-
rior, whose direction is longitudinal, the os metatarsi of
the toe next to the great one is connected. The fore part
of this bone is flat and smooth, for sustaining the os me-
tatarsi of the great toe. The internal side is scabrous,
with two remarkable tubercles below, from which the
musculus abductor pollicis rises, and the tibialis anticus
is inserted into its upper part.

The three cuneiform bones are all so secured by liga-
ments, that very little motion is allowed in any of them.

These seven bones of the tarsus, when joined, are con-
vex above, and leave a concavity below, for lodging safe-
ly the several muscles, tendons, vessels, and nerves, that
lie in the sole of the foot. In the recent subject, their
upper and lower surfaces are covered with strong liga-
ments, which adhere firmly to them; and all the bones
are so tightly connected by these and the other ligaments,
which are fixed to the rough ridges and fossz, that not-
withstanding the many surfaces covered with cartilage,
some of which are of the form of the very moveable arti-
culations, no more motion is here allowed, than is neces.
sary to prevent too great a shock of the fabric of the body
in walking, leaping, &c. by falling on too solid a base.
If the tarsus was one continued bone, it would likewise
be much more liable to be broken; and, the foot could
not accommodate itself to the surfaces we tread on, by
becoming more or less hollow, er by raising or dcpres.-
sing either of its sides.



148 Metatarsus.

Metatarsus.

The Metatarsusis composed of five bones, which agree
in their general characters, with the metacarpal bones;
but may be distinguished from them by the following
marks: 1. They are longer, thicker, and stronger. 2. Their
anterior round ends are not so broad, and are less in pro-
portion to their bases. 3. Their bodies are sharper above
and flatter on their sides, with their inferior ridge inclined
more to the outside. 4. The tubercles at the lower part
of the round head are larger.

The first or internal metatarsal bone is easily distin-
guished from the rest by its thickness. The one next to
it is the longest, and with its sharp edge almost perpen-
dicular. The others are shorter and more oblique, as their
situation is more external. Which general remarks, with
the description now to be given of each, may teach us te
distinguish them from each other.

Os metatarsi pollicis is by far the thickest and strongest,
as having much the greatest weight to sustain. Its base
is oblong, irregularly concave, and of a semilunar figure,
to be adapted to the os cuneiforme maximum. The infe-
rior edge of this base is a little prominent and rough,
where the tendon of the peronzus primus muscle is in-
serted. On its outside an oblique circular depression is
made by the second metatarsal bone. Its round head has
generally on its fore part a middle ridge, and two oblong
cavities, for the ossa sesamoidea; and on the external
side a depression is made by the following bone.

Os metatarsi of the second toe is the longest of the five,
with a triangular base supported by the os cuneiforme
medium, and the external side preduced into a process;
the end of which is an oblique smooth plain, joined to
the os cuneiforme externum. Near the internal edge of
the base, this bone has twe small depressions, made by



Metatarsus. 149

the os cuneiforme maximum, between whichis a rough
cavity. Farther forwards we may observe a smooth pro-
tuberance, which is joined to the foregoing bone. On the
outside of the base are two oblong smooth surfaces, for
its articulation with the following bone; the superior
smooth surface being extended longitudinally, and the
inferior perpendicularly, between which there is a rough
fossa.

Os metatarsi of the middle toe is the second in length.
Its base, supported by the os cunciforme externum, is
triangular, but slanting outwards, where it ends in a
sharp-pointed little process; and the angle below is not
completed.

The internal side of this base is adapted to the prece-
ding bone; and the external side has also two smooth sur-
faces covered with cartilage, but of a different figure; for
the upper one is concave, and being round behind, turns
smaller as it advances forwards; and the lower surface is
little, smooth, convex, and very near the edge of the base.

Os metatarsi of the jfourth toe is nearly as long as the
former, with a triangular slanting base joined to the os
cuboides, and made round at its external angle; having
one hollow smooth surface on the outside, where it is
pressed upon by the following bone; and two on the in-
ternal side, corresponding t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>