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PREFACE OF THE AMERICAN EDITOR.

Tue evident utility of the anatomical work of
Paxron, founded on the union of graphic and ex-
planatory designs, must at once be apparent to
those, who, without such a guide, have experienced
great difficulties in conceiving of the appearances
of parts from verbal description alone. The only
work on Anatomy re-published in this country,
accompanied with plates, is that of CuarLES and
Jon~ BeLr, which are expensive, without being
well done, and the student is obliged to turn from
the book of the text to that of the plates. In these
volumes of Paxron, at a moderate cost, this is
obviated. The reader has, at a coup d’ @il, the
representation of the part before him, with a sim-
ple explanation. This work only claims to be of
an elementary character, and one to be studied at
the very commencement of professional reading :
to serve to introduce the student to those more
elaborate and excellent systems, with which our
own anatomists have enriched this department.






PREFACE TO THE ENGLISH EDITION,

‘THE present work contains a concise and clear
demonstration of the structure of the human body ;
and on this it grounds its claim to the notice of
the professional and the scientific reader. It is
admitted that a much larger store of anatomical
knowledge is contained in the works of Fvyrg,
Berr, Lizars, and others, as well as in the splen-
did publications of continental authors ; but no one
has given to the public a treatise in its present
form, containing graphic and descriptive anatomy
on the same page. The priucipal object of the
present undertaking is, to furnish the student with
sufficient directions for cultivating this particular
department of science, in the shortest and most
successful manner ; and for this purpose the author
has endeavoured to give a correct drawing, as well
as an exact description of the parts, by which the
mind will be assisted in forming its conceptions,
and the memory in retaining or recalling past
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impressions, when the dissections are imperfectly
remembered, or cannot be repeated.

Those who are familiar with the admirable work
of J. Croquetr, Anatomie de I Homme, will perceive
that frequent use has been made of it, both in
figures and description.

Much interest has of late been excited by pub-
lications which display the mechanism of nature ;
indeed, the utility and application of antmal me-
chanics, in several branches of science beside those
of medicine and surgery, have been frequently
pointed out. From the structure and functions of
living bodies, writers on Natural Theology find
ample materials for showing design and goodness
in the creation ; and certainly no ground of argu-
ment could be better chosen, or afford more strik-
ing illustrations of the wisdom and power of the
Creator, than the anatomy of man; which, through-
out, is but the history of means adapted to certain
ends. Those only who study the structure of
animated nature, can estimate and admire as they
ought the wonderful coutrivances of the human
frame. ¢ It is evident, therefore, that the more
correctly a divine is informed respecting anatomy
and physiology, the more effectually will he be
enabled to employ his knowledge as an argument
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in favour of natural religion®.”” And, as a branch
of general education also, it deserves the attention
of all those concerned in the instruction of youth.

It is acknowledged by most persons, that natural
history cannot be advantageously studied unless
we are acquainted with the structure of the objects
of our research, or with comparative anatomy, so
called from its comparing the anatomy of other
living creatures with that of man. So, also, the
science of geology, which in the present age so
much engages the attention of philosophic inquiry,
receives great elucidation from the anatomical
character of animals.

Natural philosophy has derived aid from the
investigation of the human structure, particularly
from a knowledge of the formation of the eye and
the ear; for “the eye is an organ or instrument
by which vision is performed : it is by its nature
the most perfect optical instrument, and the foun-
dation of all others".”

The provisions in the eyes of different animals
for regulating the admission of light, the adapta-
tion of their refracting powers to the different me-
dia, and the momentary changes in their forms for
the vision of near or distant objects, are some of

a Dr. Macartney. b Emerson.
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the most interesting points of physiology, and evi-
dently connected with the science of optics.

The organ of hearing may be said to be com-
pletely artificial, differing in different animals ac-
cording to the circumstances in which the function
is to be exercised. All these varietes are founded
on the general laws for the transmission of sound
through various vibrating substances ; those laws,
therefore, cannot fail to derive elucidation from a
knowledge of the mechanism of the ear.

In the fine arts, sculpture and painting receive
considerable assistance from a knowledge of ana-
tomy. Without some acquaintance with this sci-
ence, the artist cannot determine the correctness
of his figures ; for the bones give the form and the
proportion of the joints, and the muscles the inter-
vening outline. The various emotions of the mind
naturally call into action certain muscles ; and the
predominating passion stamps upon the counte-
nance a corresponding indelible impression, though
the mind may not be at every instant under its
influence. The representation of muscular actions
constitutes the anatomy of expression ; so that the
success of the historical painter must very much
depend on his knowing the separate and combined
action of the moving powers, in the various atti-
tudes and positions of the human body; for not
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only the face, but every other part of the person,
participates in the mental emotion, and more or
less influences the contour and general character of
the figure. Many of the ancient statues, as the
Lacoon, the Gladiator, and others, display a stu-
died observation and a correct expression of mus-
cular motion.

As a branch of general education, anatomy and
physiology are subservient to several other objects.
For instance—in many judicial inquiries; in the
examination of legal evidence ; in the regulation
and infliction of punishments ; and in the conside-
ration of the best modes of coercion, or the re-
straints which are most effectual in preventing
crime ;—the powers of the human constitution
should be accurately considered.

I have taken a cursory view of some of the col-
lateral advantages which may accrue from the study
of anatomy and physiology ; but to the student in
medicine, these sciences must be considered indis-
pensable. Not only is it his duty, before entering
into practice, to obtain the most perfect knowledge
of this department of his profession, by studying
the structure and functions of animal bodies, but
he must carefully, during the whole course of his
professional career, keep up his stock of informa-
tion. On the importance of anatomical science,

b
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the late Dr. Bar.iie has thus expressed himself:
“ There is not a physician, or surgeon, who can
conscientiously discharge his duty to his patient or
to himself, who does not occasionally, I ought to
say, who does not frequently, inspect the human
frame ; a knowledge of which is the very foundation
of medical science, and a guide to us in the distri-
bution of life and health to our fellow-creatures.”

From an acquaintance with the structure and
functions of the several parts of the human body
when in health, we are able, for the most part, to
judge of its state when under deviations occasioned
by disease, and thus to act upon just and rational
principles in our treatment of the innumerable de-
rangements to which our frame is liable. It is in
the pages of death that we read the history of life
—it is by taking to pieces the machine that we
discover some at least of the wheels which put it
in motion : for the same reason we are obliged to
examine the body by dissection, before we can ex-
plain its constitution and actions. The anatomist,
therefore, first studies the apparently simple ele-
ments which compose our complex fabric, examin-
ing successively all those solid pieces of framework
which give to the body its proportions, permit or
limit its movements ; that by separating the levers
of the system, he may be better able to observe
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their junctures, and the fastenings which retained
them in their situation. Next he traces out the
moving powers which act on them and direct them,
or which enable the animated form to execute the
external and internal actions necessary to exist-
ence. He then dissects the principal tubes which
distribute that vital and regenerating fluid, which
repairs the waste of material, by supplying an ac-
cession of substance to the complicated machine.
Afterwards he investigates those organs which
communicate sensation, and transmit, swifter than
lightning, the orders of the will, by means of those
delicate fibres which establish such intimate rela-
tions between us and the bodies with which we
are surrounded. Lastly, he analyses those optical,
acoustic, and chemical instruments of nature, which
produce sensations ; and contemplates, in their
defunct state, those organs which, under a living
principle, exercised a series of functions, excelling
each other in the wonder they excite, and follow-
ing one another in such intimate succession, as
gives them the appearance of being connected to-
gether by an invisible but most admirable chain.
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GENERAL OBSERVATIONS.

Tue science of anatomy investigates whatever enters
into the composition of animated beings; and the dissec-
tion of their dead bodies is the chief means of prosecuting
the study. The anatomist isolates portions, to display
them more distinctly ; he injects vessels, to exhibit their
course ; macerates some parts, to unravel their intimate
conformation ; dries other parts, to preserve them for
future reference; and uses various other processes to
facilitate his inquiries into the intricate and complicated
machinery of the animal frame. Anatomy, therefore, may
be said to be the science of animal organization ; and it
requires such an examination of the instruments of life, as
shall disclose their number, size, situation, form, colour,
connection, texture, and functions.

This science comprehends the structure of organized
beings in general; but it is the anatomy of man only which
forms the subject of the present INTropUCTION.

The anatomy of the human body explains its structure
under two different conditions : the first is a healthy state
of the organs, termed special anatomy; the second is a
diseased state producing alterations of structure, termed
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morbid or pathological anatomy. 1 confine myself to a
description of the structures and organs of the adult in the
former of these conditions.

The human body is composed of solids and fluids, united
in different proportions. The solids give the form and
consistence to the different parts of our bodies, and they
consist of bones, ligaments, muscles, tendons, vessels,
nerves, etc. The fluids form the greatest part of the body,
and are the blood, chyle, and all the secreted liquids, as
urine, sweat, saliva, tears, bile, &e. These are all con-
tained either in vessels, cells, or reservoirs. When the
fluids of the animal frame are separated from the solids,
their weight is in the proportion of eight to ten. This has
been ascertained by an examination of human bodies found
buried in the dry sands of Arabia, with their fluids evapo-
rated and their solids remaining perfect; and the fact is
confirmed by experiments on inferior animals.

The anatomy of the solids has been divided into vari-
ous branches, expressive of the parts referred to; as,

Osteology . . . A description of the bones.

Syndesmology . . the ligaments.

Myology . . . the muscles.

Splanchnology . - ~ the viscera.

Adenology . : : the glands.

Angiology . : a the structure and distri-
bution of the vessels,

Neurology . g . the nerves.

Dermology . : . the skin.

The description and composition of the animal fluids
- come under the head of Physiology particularly.
The solid parts of the body are named organs, or the
instruments by which the functions are exercised.



GENERAL OBSERVATIONS, XXXIX

These solid parts of our fabric, when minutely examined,
are found to consist ultimately of layers of minute fibres,
or filaments, varied in appearance and texture, according
to the use and offices of the part which they compose.

As the different organs which constitute the body are of
a more simple or complex structure, they are made up of
one or more fissues or textures, which are the original
materials, performing the same function, in whatever part
of the body they exist. Most of the organs of the body
are composed of a variety of these elementary textures,
which are spread out in the form of membranes, collected
into cords, or hollowed out into canals; and by their di-
versity of combination, figure, and colour, they produce
all the modifications of structure and functions which dif-
ferent organs possess.

Bicnar, an eminent French anatomist, pointed out the
simple analysis or division of the body into its elementary
parts ; and the knowledge of these has been of the utmost
importance in the investigation and treatment of diseases,
as well as of the greatest convenience in anatomical ar-
rangement.

The systems of texture may be placed in the following
order: 1st, the bony system; 2nd, the cartilaginous ; 3rd,
the fibrous; 4th, the musecular; 5th, the vascular; 6th,
the nervous; Tth, the mucous ; Sth, the serous; 9th, the
glandular; 10th, the adipose; 11th, the cellular; 12th,
the dermoid.

These are further subdivided : as the bony system, into
the bony and medullary ; the cartilaginous, including the
fibro-cartilaginous ; the vascular is divided into the arterial,
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20 OSSEOUS SYSTEM

THE PARIETAL BONES, ossa parietalia,

Are a pair, forming the sides and vertex, or top of the
head. Externally, Fig. 6, each bone is convex ; and as it
has four angles, they are
denominated according to
their relative situation in
the skull, the frontal and
temporal angles, and the
superior or inferior occi-
pital angles. The mar-
ginal edges also are named
from their connexions, as
a in this and the subse-
quent figure ; the anterior
edge is called the frontal
margin ; b, the parietal margin; e, the occipital margin;
d, the temporal margin. On the convex surface is a trans-
verse arched impression, e, which marks the attachment
of the temporal muscle.

On the internal and concave surface, Fig. 7, f. f, are im-
pressions or furrows,which
are for the ramifications of
the artery of the dura ma-
ter, or outer membrane of
the brain. Sometimes part
of the artery runs in a ca-
nal in the bone, as in this
specimen at the temporal
angle. Near the superior
margin there is commonly
a small hole,through which
a vein passes from the in-
teguments of the head to the longitudinal sinus.













24 OSSEOUS SYSTEM

is a remarkably long and pointed process, e, which, from
having some resemblance to an ancient style, or iron wri-
ting pen, is named styloid process. Several muscles are
attached to this slender portion of bone, and derive their
names from it. At the root of the process, f, is a ridge of
bone termed the vaginal process, imagination having formed
it into the likeness of a sheath to the styloid process.
Further behind is g, the mastoid process; it 1s a very con-
siderable prominence, the texture of which is cellular, but
the cells are seen only in a seetion of the part. There is
one or more holes at the back part of this process, seen at
¢, Fig. 11, called the mastoid foramen, or foramina. Be-
tween the root of the styloid and mastoid processes, is the
stylo-mastoid foramen : it is the passage of the portio dura
of the seventh pair of nerves.

Fig. 11 is the inside view. On the squamous portion
we observe marks of the convolutions of the brain, and a,
the edge bevelled off where it overlaps in joining to the
parietal bone. On the pe-
trous portion is b, the inter-
nal auditory passege®, by
which the nerves of hearing
have access from the brain
to the ear. Posterior to this
is a foramen, called the
aqueduct of the cochlea: it
serves for the entrance and
exit of the blood-vessels of .
the ear. On the opposite side, in the anterior part of the
petrous portion, is a small hole called the vidian foramen.

11

k Meatus auditorius internus. It should be observed, that this opening soon divides into
two: the first, called the aqueduct of Farvorivs, for that division of the seventh pair of
nerves, the portio dara, which is distributed to the face ; the second foramen admits the other

division ef this nerve, the portio mellis, by several small apertures, into the iniricale passages
- of the ear, to become the proper organ of hearing.



















































OF THE VERTEBRAZE. 41

THE SEVENTH VERTEBRA OF THE NECK.

Fig. 33. The seventh vertebra is larger than the
others ; it resembles in form the third, which has been
given as an example and
general description of a
cervical vertebra. 1In this
before us, neither a, a, the
lransverse processes, nor
¢, the spinous process, are
double ; but the latter is
so much longer than the
others, that this bone has
obtained the name of ver-
tebra prominens.

THE VERTEBRE OF THE BACK.

Fig. 34. The twelve vertebrz particularly belonging
to the back are termed dorsal. They are named in nume-
29 rical order, and diminish

in size from the first to the
fourth, from which they
increase to the twelfth,
which is the largest: a,
the body, is longer from
front to back, than trans-
versely ; b, the superior,
¢, the inferior articular surface. The body somewhat
flattened on either side presents small semicircular depres-
stons, d, e, for receiving the heads of the ribs: f, the
superior articular process, vertical, and directed back-

VOL. T. 7







OF THE VERTEBRZ. 43

rizontal, and flattened at the sides; f, the spinal foramen.
Numerous muscles are attached to the back part of the
spine, viz. the trapezii, latissimi dorsi, rhomboidei ma-
Jores et minores, levatores scapule, serrati postici supe-
riores et inferiores, splenii, complexi, sacro lumbales,
cervicales descendentes, trachelo mastoidei, longissimi
dorsi, transversales colli, spinales et semispinales colli,
recti capitis postici majores et minores, obliqui capiti su-
periores et inferiores, multifidi spine, interspinales, in-
tertransversales, et levatores costarum ; on the fore part,
longi colli, recti capitis interni majores et minores, recti
capitis laterales, scaleni antici, medii, et postici, dia-
phragma, quadrati lumborum, psoe magni et parvi, ob-
liqui interni, et transversales abdominis.

GENERAL OBSERVATIONS ON THE SPINE.

The twenty-four vertebrzy, united by an elastic sub-
stance, form the spine, or vertebral column: their volume
is very considerable in the lumbar region, but decreasing
in size as they ascend to the head, though with some irre-
gularity: it is a pyramid, reposing its base on the sacrum,
as a sort of pedestal, and having on its summit the head.
The spine in front appears perpendicular ; a lateral view
presents a waved line, having a very near approach to
Hocar®H’s line of beauty. Altogether, the structure of
the vertebral ecolumn is admirable, so that after an atten-
tive examination we are not surprised that all writers on
natural theology should have selected this part of animal
bodies as a specimen of the most exquisite mechanism?.

* y If we find a separate rertebra, we may know to which class it belongs by the following
rule, viz. the peculiar characteristic of a cervical vertebra is the perforations in the trans-
VETSE Protesses, The dorsal are distinguished by having articular surfaces for the heads of
the ribs. The lumbar by their size; and the length of the transverse processes,

» See Paxton’s Paley’s Nat. Theol. ch. wiii. ; Derham’s Phys. Theol. ch. viii.
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the tubercle, having a plain articular surface for the trans-
verse process of the vertebra ; further outward the bone
suddenly bends forward, producing d, d, the angle, from
which proceeds the body, which in its natural situation
passes forwards and downwards to e, ¢, the sternal ex-
trematy, where it has a slight oval concavity to which the
cartilage adheres, and which cartilage joins the rib to the
sternum or breast bone. At the under edge of each rib
we find, Fig. 37, f, a groove for the intercostal vessels
and nerves.

From the first to the seventh pair, the ribs increase in
length ; this gives the chest its conical shape: from the
seventh they begin to decrease in length to the twelfth,

which is as short as the first: and with regard to the
~ direction of their inclination, that of the first is nearly ho-
rizontal, whilst the lower ones dip down more and more
at their points. But there are other remarkable distine-
tions in the first, eleventh, and twelfth ribs—as

®

THE FIRST RIE.

Fig. 39. The first rib is very short, and much curved.
It is flat above and
below ; a, the head ;
b, the tubercle, large
and placed at the an-
gle of the bone; e,
the sternal extremity,
which is united to the
breast bone by a short
portion of cartilage at
a right angle.
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41 sists of two bones. The first
is broad and thick above,
and a little contracting as it
descends. It is irregularly
convex before, and concave
behind. At the upper angle,
T |l a, the collar bone, is articu-
) 'l"'*‘i"'i'llh, lated ; 4, the articular sur-
\m\ face for the cartilage of the
first rib; ¢, the depression,
which, with the depression
"i@“m * ) of the second bone, form an
. w articular surface for the car-
b . tilage of the second rib: d,
14 ¢, [, &, mark the concave ar-

Wl]\l“\ m|||||

I

l: |t

ticular surfaces of the third,
fourth, fifth, sixth, and se-
venth ribs; g, points to the
two last depressions of arti-
culation, which are contiguous.

There are transverse lines on the lower bone, which
indicate its further division in early life.

h. The ensiform cartilage, terminates the lower extre-
mity in the sternum. In the adult it is frequently ossified.

The sternum, ribs, and dorsal vertebrz, form the bones
of the chest or thorax, the offices and uses of which are
multiplied ; for it is the centre of motion for directing the
animated machine, protects the heart, lungs, and other
important parts ; but its agency in respiration must be
considered its most important function. The muscles
attached to the sternum are the pectorales majores, sterno-
cleido mastoidei, sterno hyoidei, sterno thyroidei, et in-
tercostales tnterni.
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05 SACRUM.

Fig. 45. The sacrum is the basis which supports

45 the vertebral column.
The sacrum is placed
between the ossa in-
nominata, to form the
posterior part of the
cavity of the pelvis.
On the front and con-
cave surface are four
lines, indicating the
junction of the differ-
ent pieces of which
it is composed during
infancy’. Here we
have a posterior view
of the adult bone; a,
the part with which
the body ofghe last
vertebra of the loins articulates , b, b, the articular pro-
cesses, which correspond with the inferior articular pro-
cesses of the lowest vertebra of the loins; ¢, ¢, the upper-
most of eight foramina, called the posterior sacral foramina,
for the passage of small nerves and vessels. Between
these are four eminences, short and horizontal, forming
a continuation of the line of spinous processes of the ver-
tebrze.  Above is the commencement of the sacral canal,
terminating below at g ; this canal receives the extremity
of the spinal marrow, which in this situation is exceedingly
fibrous, and from the nearly parallel disposition of the nerves
that issue from it has obtained the name of cauda equina,

b These have been called the false vertebra.
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rior angle; ¢, the outer angle, having an oval concave
articular surface; d, d, the glenoid cavity, or socket in
which the head of the arm bone is articulated ; around
which the bone becomes contracted at e, e, forming the
neck. The sides of the triangle are thus denominated :
I, [, the basis ; g, g, the infertor border or costa; h, h,
the superior border ; i, the fossa for the attachment of
the infra-spinatus muscle: k, the fossa for the attachment
of the supra-spinatus muscle ; [, [, the commencement
and course of the spine, terminating in a flat projection ;
m, m, the acromion®, which we see extended over the
glenoid cavity, protecting the joint, and forming the point
of the shoulder to which the collar bone 1s articulated.
There is another projection, n, n, compared to the beak
of a crow, therefore termed the coracoid process; this
also guards the shoulder joint, and with the acromion gives
advantageous points of attachment to muscles which move
the arm. Between the coracoid process and the superior
border is o, o, an indentation, the semilunar notch, which
is formed into a foramen by a ligament, and affords a
passage for the supra-scapular artery, vein, and nerve.
The muscles attached to this bone are sixteen in num-
ber ; viz. to the spine above, the trapezius, and below,
the deltoides ; to the base, the levator scapule, rhomboi-
deus minor ef major, and serratus magnus ; to the notch
in the superior border, the omo-hyoideus ; to the foss, the
supra spinatus, infra spinatus, and subscapularis ; to the
inferior border, the teres minor, and the long head of the
triceps extensor cubiti; to the inferior angle, the feres
major ; and to the coracoid process, the coraco-brachialis,
pectoralis minor, and the short head of the biceps flevor
cubiti, the long head of which muscle has an attachment

to the glenoid cavity.

d The point of the shoulder.
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THE RADIUS.

The radius, or smaller bone of the arm, is supposed to
be so named from its imaginary resem-
blance to the spoke of a wheel, or to
a measure used by the ancients. It is
placed on the outside of the fore arm ;
a, the body of the bone, inclines to a
triangular form ; 6, the upper extrem-
ity, or head, presents a circular cavity,
articulating with the smaller condyle
of the humerus; its circumference
joins with, and turns in the smaller
sigmoid cavity of the ulna; below, at
¢, the bone is contracted, forming a
neck, which terminates in d, the bicipi-
tal tubercle, to which is fixed the bi-
ceps muscle. The lower end has e, a
superficial cavity, articulating with the
scaphoid and semilunar bones of the
wrist. On the inner side there is a
narrow concavity, in which the lower
extremity of the ulna rotates. The extreme point, f, 1s
termed the styloid process.

There are eight muscles attached to the radius; viz.
the supinator radii longus et brevis, pronator teres et
quadratus, biceps flexor cubiti, flexor digitorum communis
sublimis, flexor longus, extensor ossis metacarpi pollicis.

PavLey has not passed unobserved the remarkable me-
chanical contrivance of the fore arm. For the perfect use
of the fore arm two motions are wanted ; a motion at the
elbow backward and forward, which is called a reciprocal
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THE BONES OF THE FINGERS. Phalanges digitorum.

55. Fig. 55. The fin-
gers consist of twelve
bones, arranged in
three rows, termed
phalanges. They are
rounded on the back,
as we see in this fig-
ure, but flat and some-
what concave in front,
as may be observed in
Fig. 56.

The first phalanx
or row, &, a, has soc-
kets at the superior
extremities to articu-
late with the metacarpal bones; the inferior extremity is
convex from back to front, concave from side to side.

The second phalanx, b, b, has on the upper ends con-
cave articular surfaces, with a little rising in the middle,
dividing it into two smaller concavities, adapted to the
lower extremities of the first phalanx. The lower ends of
the second phalanx are similar to the lower ends of the
first.

The third phalanx, ¢, ¢, has a joint similar to the se-
cond ; their points are rough in front, but rounded at their
backs to receive the nails.

There are eighteen muscles attached to the phalanges,
or finger bones; viz. in front, the flexor brevis digitorum
sublimis, et profundus, flexor longus, et brevis, abductor,
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Fig. 58 the front, Fig. 59 the back of the femur or thigh
bone ; a, a, the head of the bone, forming the greater por-
tion of the sphere; it articulates with the hip, and is the
most complete instance of the ball and socket joint that we
can produce. Besides a surrounding ligament, common
to all joints, it has an additional security in a short, strong,
yet flexible ligament, inserted by one end into the ball, at
the depression, b, b, by the other end into a cup, or ace-
tabulum of the hip bone; ¢, ¢, the neck; d, d, a large
process, called the trochanier major; e, e, a smaller pro-
jection, the trochanter minor. The curved line at f, Fig,
59, the linea quadrata, extending from one trochanter to
the other, shows the attachment of the capsular ligament,
and the quadratus femoris ; g, g, the body of the bone ;
h, h, a long, rough, elevated line, the linca aspera; i, 1,
the outer, k, I, the inner condyle ; these have four arti-
cular surfaces: [, m, the two upper on the fore part, for
the patella or kneepan ; n, o, the two lower, for the large
bone of the leg. The latter articular surfaces are sepa-
rated by p, a deep recess, into which the cross ligaments
are inserted ; it also affords protection to the large vessels
and nerves passing to the leg. 'The medullary artery en-
ters at ¢, about the middle of the bone.

There are nineteen muscles attached to this bone, viz.
the gluteus medius et minimus to the trochanter major ;
the psoas magnus and iliacus internus to the trochanter
minor; the guadratus to the linea quadrata ; the obturator
internus et externus, gemini, and pyriformis, to the fossa
trochanterica ; the gluteus maxvimus, pectineus, and triceps
femoris, vasti, and biceps flexor cruris, to the linea as-
pera; the gastrocnemii, plantaris, and popliteus, to the
condyles ; the crureus, sartorious, gracilis, and tensor
vagine femoris, are situated on the fore part of the femur,
but are not adherent to it.
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of its body the exiensor longus digitorum and extensor
proprius pollicis pedis; on the outside the peroncus lon-
gus et brevis; and behind, the soleus, tibialis posticus,
and flexor longus pollicis pedis.

THE BONES OF THE FOOT.

G5,

Fig. 65 is a general view of the skeleton of the foot,
which consists of twenty-six bones: d, e, f, g, h, and two
intervening bones, called the farsus or instep; a, the
metatarsus or middle row of bones of the foot; and b, ¢,
t, the three phalanges of the toes. The bones of the foot
somewhat resemble the hand, but they are stronger, larger,
and less calculated for motion.

BONES OF THE TARSUS.

The tarsus or instep consists of seven bones, and when
joined they form an arch, under which tendons, vessels,
and nerves pass into the sole of the foot.
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THE GRINDERS,

Or molar tecth, are twenty in number, ten in each jaw,
five on each side.

The two first pairs of grinders are called bicuspidats.
Their crown is surmounted by two conical
tubercles ; the root is generally simple, but
has a well-defined groove on each of its la-
teral surfaces. Fig. 82, a front view, and
Fig. 83, the profile of a small grinder.

The next three, which terminate the row, are called
multicuspidati. They are remarkable for their great size,
and on the surface of their crown are four pyramidal tu-
bercles, separated by very distinct grooves; their root is
divided into two, three, four, or five parts or fangs, each of
which presents an aperture for the passage of the dental
nerve and vessels. Fig. 84, a view of a
large grinder. The root of the last grinder

(dens sapientie ) in the lower jaw is simple, ﬁ

84.

short, and conical ; but in the upper jaw it
is generally divided into four short roots.

OF THE FORMATION OF THE TEETH.

The teeth are formed in a manner different from that of
any other part of the body, and their development pre-
sents many remarkable phenomena.

Before they are visible, they are formed in the interior
of the maxillary bones. They are developed in small
rounded sacs, which saes are composed of two membranes ;
both these membranes are vascular, according to Meckel
and Fox, but the external is the more so. The internal
membrane i the firmest, but thinner than the external;
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its connexions with the teeth are more intimate, for strictly
speaking, this is the formative organ. The dental vessels
branch out on it; and when it is injected, it appears
entirely red. The external is of a more spongy, looser,
softer, and thicker texture, than the internal; it is conti-
nuous with the gums, lines the interior of the alveoli, and
forms their periosteum.

At the first, these small sacs inclose a reddish fluid sim-
ply ; but at about the fourth month of pregnancy, there
appears from the base of the internal membrane a small
body, which is vascular and soft. This is the germ, or
pulp of the tooth. Numerous nerves and vessels, supplied
by the internal membrane, ramify in this pulp, which gra-
dually assumes the appearance of a tooth, this being the
nucleus around which a tooth is moulded.

The ossification of the tooth commences about the mid-
dle term of pregnancy, and begins on as many points of
the pulp as the future tooth will have eminences on its
surface ; thus the incisores and cuspidati commence with
one point, and the molares with several. The several
points increase until they come in contact, then the tooth
grows as an entire body. 'The pulp elongates at its base
to form the root. In those teeth which have only one
root, a conical shell of bone is formed around the pulp,
which continues to increase in length in proportion as the
ossification advances; while in those which have several
roots, a division of the pulp takes place at this part into a
corresponding number of processes,

The outer lamina of bone is first completed ; and then
lamina after lamina is deposited, one within the other, the
pulp still receding, until at length there remains only the
permanent cavity of the tooth, lined with its proper mem-
brane, and filled with the remaining portion of the pulp,
which now serves as the bed upon which the vessels and
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CHAP. VI.

THE MEDULLARY SYSTEM,

OR THE MARROW OF BONES,

I shall first describe the deposition of marrow occupying
the cellular structure of the short and flat bones, and the
extremities of the long bones. The medullary membrane
of this structure appears to be a continuation and expan-
sion of the vessels that penetrate the foramina, and which,
on reaching the internal surface of the spongy part of the
bone, ramify ad infinitum, and unite a thousand different
ways. Their interweavings give to the interior of the
cellular tissue its peculiar florid aspect, which is more
evident as we examine it nearer to the period of infancy,
because the vascular system of bones is then very conspi-
cuous, while it gradually contracts and fades away as age
advancesF,

This vascular extension can be distinctly seen in the
injected bone, forming, as it were, a membrane throughout
the innumerable cellule of the bone ; and the exhalation
of the medullary fluid or marrow, which fills the interstices
I have just mentioned, seems to proceed from this vascular
network. .

The medullary system of the middle of long bones,
whose largest cavity it fills, somewhat differs from the
preceding, in having less vascularity; while a thin trans-

k The blood vessels of bones are much more numerous than we should expect from their
eolour, for the earth of the bone coneeals them ; and hence they are not apparent even after
being filled with a red injection, until by immersion in diluted muriatic acid the earth of the
bone has been destroyed. When a bone has been thus prepared, and put into oil of tur-
pentine, its vascularily is shown to great advantage.
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of violent shocks to which the limbs are often liable in
active exertions,

The elasticity of cartilage is very conspicuous, particu-
larly in youth and adult age. If the blade of a scalpel is
thrust into cartilage, the two edges of the division will
re-act upon it, and repel the instrument; when pressed it
becomes flattened, but resumes its primitive shape as soon
as the cause of compression is removed. Thus has nature
placed cartilages where, to answer particular purposes, it
is requisite that a physical property should be united to
the vital powers, as in the larynx; and in the nasal parti-
tion, to produce a kind of vibration in the passage of air;
at the end of the ribs, to maintain that kind of contortion
indispensable to mechanical respiration ; and in the arti-
cular extremities, to resist the effects of external violence,
for in those situations they serve as a kind of elastic cu-
shions, yielding on compression, and regaining their form
on that compression being removed.

During life this elasticity of cartilage is most apparent,
although it remains after death.

The cartilages are divided into articular, interarticular,
connecting cartilages, and cartilages of particular cavities.

Articular cartilages cover the surfaces of bones in the
moveable joints,

Interarticular cartilages are interposed between the ends
of bones to form a moveable socket, which, like the fric-
tion wheels of machinery, aid the motion of the joint.

Connecting cartilages unite the articular surfaces of bones
by an immoveable union, as in the sutures of the skull,
the connections of the bones of the pelvis, ete.

Cartilages of cavities are such as form the larynx, tra-
chea, part of the nose, ete.

The number and the thickness of cartilages interposed
between each bone, renders the acts of running, jumping,
and performing other feats of activity, much more easy,

VOL. I. 13






ART. TII.

CHAP. 1.

FIBROUS SYSTEM.

Aww the fibrous organs are absolutely of a similar nature,
and the same fibres contribute to the composition of all the
forms ; yet, in their arrangement, they vary in an astonish-
ing degree ; and it is the variety in their form, situation,
and office, that has caused them to be denominated and
designated by the names of tendons, aponeuroses, liga-
ments, ete.

The fibrous parts of the human system everywhere dis-
play a whitish, or shining silvery appearance. The basis
1s a dense fibre of a peculiar nature, rather elastic, insen-
sible, hardly admitting of contractility, sometimes arranged
in juxta-position, and assembled together in bundles pa-
rallel to each other, as in the tendons and ligaments; at
other times they are intersected and spread out in sheets,
the fibrous web of which turns in diversified directions, as
in the membranes, the capsules, the fibrous sheaths, ete.

The strength of the fibrous tissue renders every organ
it composes fitted to sustain the utmost efforts its uses
require. Thus the ligaments strongly retain the articular
surfaces in apposition. The aponeuroses prevent the
displacement of the muscles, and give attachment to their
fibres. The tendons, incessantly exposed to the contrac-
tion of the muscles, are placed between the power they
conduct and their attachments, offering a resistance that
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form and in use: some are common to all the vertebrez,
others are confined to two of them, others again are pecu-
liar to the cervical vertebre.

LIGAMENTS OF THE SECOND VERTEEBRA.

e TRANSYERSE LIGAMENT.

This is a strong fasciculus of ligamentous fibres, Fig. 85,
¢, extending from one side of the articular process of the
atlas to the opposite side ; it is narrow at the extremities,
but wide in the centre, where it is almost of a cartilaginous
hardness. 'This ligament secures the odontoid process in
its proper place, and prevents the possibility of its pres-
sure on the spinal chord.

LIGAMENTS COMMON TO ALL THE VERTEERE.

ANTERIOR COMMON LIGAMERT.

This is a smooth, resplendent, broad
ligament, a, a, which extends along the
anterior convex surface of all the ver-
tebre. This ligament is composed of
parallel fasciculi, which, however, sel-
dom extend beyond two or three verte-
bre, where one set terminates and ano-
ther commences; thus its entire extent
receives an access of fibres from almost
every vertebra it covers. It is attached
only to the anterior part of the spinal
column, though occasionally it sends off
small oblique processes, which are lost
on its sides. A profile of this ligament
is seen in Fig. 91, ¢. :
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POSTERIOR COMMON LIGAMENT.

This is somewhat similar to the anterior, except that it
passes along the inner concave part of the bodies of the
vertebrz, and terminates at the sacrum ;
a, the intervertebral fibro-cartilage, cut
transversely ; &, b, b, b, the part from
which the arch of the spinal canal is
removed ; ¢, ¢, the posterior vertebral
ligament, situated behind the bodies of
the vertebrz, smooth and resplendent,
broader on a level with each fibro-car-
tilage than with the body of the vertebra.

There are numerous short and strong
igamentous fibres crossing each other
obliquely, joining the vertebra together
upon the outer edges of the vertebral
substance, called by F vre, crucial inter-
vertebral ligaments.

INTERVERTEBRAL LIGAMENT.
Fig. 86, ¢, ¢, ¢, ¢, ¢.

There is placed between the bodies of the vertebre a
peculiar substance, described by most authors as a texture
between cartilage and ligament, partaking of the property
of both, hence sometimes very properly ecalled interver-
tebral fibro-cartilage. It is composed of white shining
fibres, arranged in lamina of different thicknesses, but in
very regular order. If this substance is divided by a hori-
zontal section, its fibrous structure is very distinctly seen,
the lamine running in regular concentric circles, or rather
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INTERSPINOUS LIGAMENTS.

The interspinous liga-
ments, Fig. 88, b, b, b, are
attached to the upper and
lower margins of each spi-
nous process, Like the in-
terosseous membranes of the
fore arm and leg, they present
an extensive surface for the
attachment of muscles, and
connect one spinous process
with another.

SUPRASPINOUS LIGAMENTS.

The supraspinous ligaments, Fig. 88, a, a, are extended
from the point of one spinous process to that of another,
in the whole line from the seventh cervical vertebra to the
sacruim. 3

LIGAMENTS OF THE OEBLIQUE FPROCESS.

The articulations of the oblique articular processes of
the vertebre are secured by a strong capsular ligament,
composed of short fibres, which permit but little motion,
except between the first and second vertebra, the articular
processes of which are very large, and the ligament allows
of a considerable rotatory motion.
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dons cover it externally, the supra-spinatus superiorly, and
the subscapularis internally ; in addition to these muscles,
the deltoid, the coraco-brachialis, and biceps, all co-ope-
rate in no small degree to strengthen the connection be-
tween these two bones.

There is a fibro-cartilaginous rim which increases the
depth of the glenoid cavity of the scapula, termed by Cro-
ueT the glenoid ligament ; although I consider it merely
a cartilaginous border to the socket of the scapula, not only
useful in rendering the socket deeper, but for preventing
fractures of the rim in robust exercises, to which, were it
bony, it would be very liable.

LIGAMENTS BRETWEEN THE HUMERUS ANT BONES OF THE ARM.

CAPSULAR LIGAMENT.

The capsular ligament, @, envelopes the entire articula-
tion of the elbow joint; on the pos- Fig. 98.
terior surface of the humerus it is "
attached to the margin of the great
sigmoid notch which receives the ulna,
and passing obliquely downwards be-
neath the condyles, round to the fore
part of the bone, descends to the
ulna ; it 1s inserted into the olecranon
process, into the margin of the sig-
moid cavity, and into the orbicular
ligament which connects the radius
to the ulna. Externally this capsule
is rough, and strengthened by bands which run in irregular
directions ; internally it is lined by the smooth synovial
membrane. It is very loose anteriorly and posteriorly, to
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LIGAMENTS BETWEEN THE 05 CALCIS AND ASTRAGALUS.

Fig. 108. There is, lst, a capsular
membrane, b, ¢, connected
to the edges of the articular
surfaces of the two bones ; it
is closely covered by the
lateral ligaments of the ankle,
and by the sheaths of the
tendons ; 2nd, an interosse-
ous ligament, formed of a
thick fasciculus of fibres, at-
tached by ome part to the
groove which separates the
two surfaces of the astraga-
lus, and by the other to that
which i1s between the sur-
faces of the os caleis; 3rd,
by a posterior ligament, com-
posed of parallel fibres, a,
inserted into the posterior
part of the astragalus and
into the adjacent part of the os calcis.

LIGAMENTS BETWEEN THE ASTRAGALUS AND OS
NAVICULARE.

This articulation has considerable motion ; for the con-
vex head of the astragalus is received into the cavity of
the navicular bone, in which it is secured by a capsular
and accessory ligaments.
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ends contract in opposite directions, leaving between them
a space proportionate to their retraction, and the retraction
therefore is more or less, according to the length of the
muscular fibres.

This contractility of muscles constitutes muscular action,
and consists in drawing the more moveable towards the
most fixed point to which it is connected. Every moveable
point in the animal frame is constantly situated between
two muscular powers opposed to each other: between
those of flexion and extension, of elevation and depres-
sion, of adduction and abduction, ete.; this opposition is
a condition essential to motion : for in whatever direction
the limb is to be moved, the moveable poini must neces-
sarily be in the opposed direction ; the act of flexion re-
quires it should be first extended, and wvice versa. But
when flexors and extensors are both in a state of aetion,
they counterbalance each other ; there is a rigid ‘state of
the muscles, and the limb is fixed. The effect of every
muscle that contracts, is not only to act upon the bone into
which it is implanted, but also on the opposite muscle, and
this constitutes the phenomena of antagonist muscles ; the
muscles are so situated that the one class cannot be
extended without the other contracting, and reciprocally.
I shall be pardoned if I give the familiar but clear expla-
nation of ParLey in reference to antagonist muscles:—
¢« Every muscle is provided with an adversary. They act
like two sawyers in a pit, by an opposite pull: the nature
of the muscular fibre being what it is, the purposes of
the animal could be answered by no other. And not only
the capacity for motion, but the aspect and symmetry of
the body, is preserved by the muscles being thus mar-
shalled according to this order ; e. g. the mouth is holden
in the middle of the face, and its angles kept in a state of
exact correspondency, by several muscles drawing against
and balancing each other. In a hemiplegia, when the
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This muscle is covered by the integuments, and is sepa-
rated from the temporal bone by cellular tissue. The
action of this muscle carries the ear backwardst.

MUSCLES OF THE FACE.

FALPEBRAL REGION.
ORBICULARIS PALPEBRARUM.
Fig. 111, ¢, Fig. 112, f.

The fleshy fibres of this muscle surround the orbit of
the eye, and form part of the eyelids ; superiorly it is at-
tached to the frontal bone, and inferiorly to the superior
maxillary bone, where it has a tendinous point of insertion
into the nasal process.

The anterior surface of this muscle is covered by the
integuments ; the posterior is applied upon the corrugator
supercilii, the fibro-cartilage of the upper eyelid, the malar
bone, the muscles of the superior maxillary region, the
ligament and fibro-cartilage of the lower eyelid, the ascend-
ing process of the superior maxillary bone, and the lachry-
mal sac.

This muscle shuts the eye, by bringing down the upper
eyelid and raising the lower, the fibres contracting towards
the inner angle ; it also depresses the eyebrow at the same
rime it raises the cheek.

CORRUGATOR SUPERCILII.
Fig. 111.

This muscle, p, is placed on the arch of the orbit, in the
thickness of the eyebrow ; it 1s attached on the one part
to the superciliary ridge, and on the other to the occipito-
frontalis and orbicularis muscles.

t The other muscles of the ear will be described with the &;ﬂn of hearing.
VOL. T, 22
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DEPRESSOR LABIT INFERIORIS.

This musele, Fig. 111, m, Fig. 112, p, is thin, and nearly
quadrilateral ; its situation in the face is obvious in the
figures referred to. Inferiorly it is attached to the lower
jaw ; superiorly to the lower lip, where its fibres are con-
founded with the orbicularis.

The anterior surface is connected with the skin and part
of the preceding muscle. The posterior surface is con-
nected with the lower jaw, the mental vessels and nerves,
the levator menti, and the labial museles.

The use of this muscle is to pull the lip downwards.

BUCCINATOR.

This muscle, Fig. 112, s, is situated in the cheek ; supe-
riorly it is attached to the sockets of the molar teeth of
the upper jaw ; inferiorly to the corresponding part of the
lower jaw ; behind, it is connected with the constrictor
muscle of the pharynx, and in front with the angle of the
mouth. The middle fibres are horizontal, the superior and
inferior a little converging to the angle of the lips. It is
perforated in the middle by the duct of the parotid gland.

The outer surface is covered by a thick layer of fat, the
zygomaticus major, the platysma myoides, the depressor
anguli oris, the skin, and the labial artery and vein. The
inner is lined by the mucous membrane of the mouth.

This muscle is seen remarkably dilated in blowing the
horn or trumpet : its use is to force the air out of the mouth
by contracting its cavity, to draw the angle of the mouth
backwards, and in mastication to press the food within the
line of the teeth.
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sphenoid bone and to the Eustachian tube ; its tendon, f,
passes round the hook of the internal plate of the ptery-
goid process of that bone, and spreads into g, a tendon at
the semilunar edge of the os palati and velum palati.

The external surface is covered by the pterygoideus in-
ternus ; the tnner surface is in apposition with the levator
palati and constrictor pharyngis superior, the mucous mem-
brane of the pharynx and of the velum palati.

This muscle stretches the palate horizontally.

LEVATOR PALATI.

The shape and direction of this muscle, b, b, is apparent
in the figure. Superiorly it is attached at m, the petrous
portion of the temporal bone; the inferior fibres are in-
serted into a, the pendulous part of the palate, its fibres
being confused with the other muscles in that situation.

The outer surface is connected with the circumflexus
palati, the palato-pharyngeus, and the constrictor pharyngis
superior ; the inner is lined by the mucous membrane of
the pharynx and of the velum palati.

This muscle draws the curtain of the palate upwards
and backwards in the time of swallowing, and thus pre-
vents the food or drink from passing into the nose.

LEVATOR UVULZAE.

This muscle, a, occupies the substance of the uvula, or
that small fleshy substance hanging in the middle of the
palate. The uvula muscle is one of the four instances of
a single muscle ; it is attached to the palate bones, and
runs down the whole length of the uvula, adhering to the
tendons of g, the circumflex muscle.
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inferiorly at b; its fibres cover a portion of ¢, the pectoral,
and of d, the deltoid muscles.

The outer surface of this muscle is covered by the skin ;
the inner is placed over the deltoides, pectoralis major
and sterno-cleido-mastoideus musecles, the clavicle, the
muscles of the hyoidean and maxillary regions, and the
submaxillary and parotid glands.

This muscle draws the skin of the cheek downwards,
and when the mouth is shut, brings the skin under the
lower jaw upwards.

STERNO-CLEIDO-MASTOIDEUS.

Fig. 118.

This muscle is situated at the side of the neck. Supe-
riorly it is attached, at a, to the mastoid process of the
temporal bone, and to a part of the occipital bone ; inferi-
orly, at b, to the summit of the sternum, and at ¢, to the
internal third of the superior border of the clavicle.

The outer surface is covered by the platysma myoides,
excepting at its upper extremity, which lies under the skin
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and parotid gland; between it and the preceding muscle
the external jugular vein and some nervous filaments of
the cervical plexus are situated. The inner surface is
connected to the articulation of the sternum with the ela-
vicle, the sterno-thyroideus, sterno-hyoideus, and omo-hy-
oideus museles, the internal jugular vein, the carotid artery,
the pneumo-gastric nerve, the cervical plexus, the great
sympathetic nerve, the scaleni, the levator scapule, the
splenius and digastric muscles.

DIGASTRICUS.

This muscle is so called from having two bellies, g, g,
one of which is attached to the mastoid groove of the tem-
poral bone, and becomes tendinous in the middle, travers-
ing a perforation in A, the stylo-hyoideus muscle; the
other is inserted into the inner part of the chin, Fig. 119,
h. The central tendon is braced down by aponeurotic
fibres to d, the os hyoides.

The outer surface is covered by the lesser complexus,
splenius, and sterno-cleido-mastoideus muscles ; the sub-
maxillary gland is lodged in the angle formed by the ten-
don. The inner surface is placed upon the stylo-hyoideus,
the stylo-glossus, and the stylo-pharyngeus muscles, the
external and internal carotid arteries, the internal jugular
vein, the hypo-glossal nerve, and the hyo-glossus and
mylo-hyoideus muscles.

When the mouth is shut the action of this muscle raises
the os hyoides, and the pharynx at the time of deglutition ;
when these parts are fixed it opens the mouth.

STYLO-HYOIDEUS.

The form of this muscle, Fig. 118, &, is long and slen-
der, having a tendinous attachment superiorly to the styloid
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artery, the internal jugular vein, the superior thyroidean
vessels, the sterno-hyoideus and sterno-thyroideus muscles.

This muscle depresses the hyoid bone, drawing it a
little backwards.

STERNO-HYOIDEUS,

This is a long, thin muscle, Fig. 119, b, presenting
generally towards its middle an aponeurotic intersection.
Superiorly it is attached to the body of the hyoid bone;

inferiorly to the superior part of the sternum, the clavicle,
and sometimes to the first rib.

The clavicle passes across the anterior surface of this
muscle, and it is covered by the sterno-cleido-mastoideus,
the omo-hyoideus, the platysma-myoides, and by the com-
mon integuments. 'The posterior surface is in apposition
with the sterno-thyroideus, crico-thyroideus, and thyro-
hyoideus muscles, the thyro-hyoid membrane, the thyroid
gland, and the superior thyroid vessels. '

This muscle depresses the larynx, and furnishes a fixed
point for the depressors of the jaw.

STERNO-THYROIDEUS.

This muscle, d, is placed behind the former, and its
form is like it ; superiorly it is attached to the thyroid car-
tilage ; inferiorly to the upper and posterior part of the
sternum, opposite the cartilage of the first rib. It fre-
quently presents at its lower part an oblique or transverse
aponeurotic intersection.

The anterior surface is covered by the sterno-hyoideus,
sterno-cleido-mastoideus, and omo-hyoideus muscles. The
posterior surface covers the subclavian and internal jugular
veins, the primitive carotid artery, the trachea, the thyroid
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The exterior surface is covered by the sterno-thyroi-
deus, the thyroid gland, and the prihitive carotid artery.
The pasrcrmr surface i< connecte< - "th the rectus capitis,
anticus major and longus colli mu;““s and with the ante-
rior vertebral ligament by cellular tissue. The interior
surface is covered by the constrictor medius, palato-pha-
ryngeus, and the stylo-pharyngeus muscles, the mucous
membrane of the pharynx, and the thyroid and cricoid
cartilages.

This muscle contracts that part of the pharynx which
it covers.

CONSTRICTOR PHARYNGIS MEDIUS,

This musele, b, is of a triangular shape, situated at the
middle part of the pharynx. It is attached anteriorly to
the greater and lesser cornea of g, the hyoid bone, and to
the stylo-hyoidean ligaments; posteriorly to its fellow, in
a tendinous line at the back of the pharynx, and superiorly
it is fixed to the basilar process of the occipital bone.
Observe the direction of its fibres in the figure.

This muscle is connected on its outer surface with the
hyo-glossus musele and the lingual artery, and by the
inferior constrictor below ; in the rest of its extent it is
connected with the muscles of the deep cervical region and
the anterior vertebral ligament. The inner surface is
covered by the mucous membrane of k, the pharynx, the
stylo-pharyngeus, palato-pharyngeus, and the superior con-
strictor muscles.

This muscle compresses that part of the pharynx which
it invests.

CONSTRICTOR FPHARYNGIS SUPERIOR.

Like the other constrictors, this muscle, a, is broad and
thin; its figure is nearly quadrilateral. Itis partly covered
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FPECTORALIS MINOR.

Fig. 124.

This muscle, a, b, ¢, d, is situated behind the preceding
muscle ; its shape and the direction of its fibres are obvious
in the figure. Superiorly it is attached by a strong flat
tendon to d, the coracoid process of the scapula ; inferiorly
by three divisions at a, b, ¢, to the third, fourth, and fifth
ribs.

The anterior surface is covered by the preceding mus-
cle ; between them we find some of the thoracic vessels
and nerves. The posterior surface is connected with the
ribs, the external intercostals, the serratus magnus, the
axillary vessels, and the brachial plexus of nerves.

The pectoralis minor draws the shoulder bone forwards

and downwards, and when that bone is fixed it elevates
the ribs.
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LATERAL THORACIC REGION.

SERBRATUS MAGNUS,
Fig. 126,

The serratus magnus is situated on the side of the
chest. The form of this muscle and the direction’of its
fibres are represented in the figure ; but as part of it lies
between the blade bone and the ribs, the collar bone is
here divided at d, e, and the blade bone thrown back from
the trunk. 'The serratus magnus is anteriorly attached to
eight or nine of the first ribs, a, a, a, a, a, a, a, a, by as
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This muscle depresses the cartilazes and lowers the
extremities of the ribs, and is consequently subservient to

expiration.

REGION OF THE DIAPHRAGM.

DIAPHRAGMA.

o
"

This is a broad, thin muscle, dividing the cavity of the
chest from the abdomen. Tis form is nearly circular, it is
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TRANSVERSALIS ABDOMINIS.

Fig. 132.

This muscle is situated behind the oblique muscles; its
form is similar, and is attached superiorly to d, the carti-
lages of the seven lower ribs; inferiorly, to the crest of b,
the ilium, and at ¢, to the two internal thirds of the crural
arch; posteriorly, to the summit of the transverse and
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spinous processes of the four first lumbar vertebrz. The
fleshy fibres proceed transversely, and end in e, a flat
sheet of tendon or aponeurosis, which, after being con-
nected to the tendons of the two oblique muscles at the
semicircular line, it then divides into two lamin® to form
a sheath for the rectus abdominis; the anterior lamina is
united with the aponeurosis of the external oblique muscle,
and is extended over the front of the rectus; the posterior
lamina is united with the aponeurosis of the internal ob-
lique, and is extended behind the rectus, excepting at its
lower part; for at the middle distance between the umbi-
licus and pubes, a slit or fissure is formed at %, in the
aponeurosis of the transversalis, through which the rectus
passes, so that the remainder of the aponeurosis passes
before the rectus, and is anteriorly inserted into f, the
ensiform cartilage, and g, the linea alba. The external
surface of this muscle is covered by the obliquus internus,
the Znternal by the peritoneum.

&

RECTUS ABEDOMINIS.

This muscle, Fig. 131, k, k, Fig. 132, i, is situated
immediately in front of the abdomen, on each side of the
linea alba, under the anterior laminz of the tendons of the
oblique muscles. The rectus abdominis is long and flat,
and 1s attached superiorly to the cartilages of the fifth,
sixth, and seventh ribs, and to the ensiform cartilage ; infe-
riorly to the pubes. It is divided by three or four tendi-
nous intersections, marked in Fig. 131, ¢, e, denominated
the transverse lines; by these divisions the muscle is con-
nected firmly to the anterior part of the sheath, while it
adheres very slightly by loose cellular substance to the
posterior layer.

The anterior surface of this muscle is covered by the
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LUMBAR REGION.

P50A5 MAGNUS.

Fig 133.

This muscle, g, g, is situated on the side and lower
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part of the vertebral column. It is attached superiorly,
at e, to the last vertebra of the back, and at A, ¢, k, [, to
the four superior vertebrz of the loins ; inferiorly, at m, to
the smaller trochanter of the os [emoris.

The anterior surface of the psoas magnus is connected
with the diaphragm, peritoneum, kidney, psoas parvus,
external iliac artery, crural artery and vein ; the inner side
with the bodies of the lumbar vertebrz and the fibro-carti-
lages which separate them, and with the external iliac vein
and the pectineus; the posterior surface with the quadra-
tus lumborum, lumbar nerves, and the anterior lamina of
the aponeurosis of the transversalis abdominis. Lower
down it is connected with the os ilii and the capsular liga-
ment of the hip joint.

This muscle is a flexor of the thigh on the pelvis, bend-
ing the thigh forwards, and rolling it outwards; or, if the
inferior extremities are fixed, it will assist in bending the
body.

PSOAS FPARVUS.

This muscle, d, does not exist in every subject: it is
small and thin, and placed before the preceding muscle.
It is attached superiorly, at e, to the last dorsal vertebra
and fibro-cartilage, which separates it from £, the first lum-
bar vertebra ; inferiorly, at f, to the brim of the pelvis=.

The anterior surface of the psoas parvus has the dia-
phragm, renal vessels and nerves, the peritoneum, and the
external iliac artery, extending over it; the posterior sur-
Jface is united in its whole extent by cellular tissue to the
psoas magnus.

The contraction of this muscle will assist the great psoas
muscle in bending the body forwards on the pelvis.

t This edge 13 also named the linea ilio-pectinea.
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ILTACUS INTERNUS.

This muscle, o, is placed in the cavity of the ilium, from
which it is named ; it is large, thick, and radiated. It is
attached superiorly, at p, to the two anterior thirds of the
crest of the ilium, and to the principal part of the concave
surface of that bone; its converging fibres join g, the
psoas magnus, and are inserted inferiorly with it by one
common tendon into (‘m ) the small trochanter of the thigh
bone.

The anterior surface of this muscle is covered above by
the peritoneum on the right, and by the ceecum; on the
left, by the sigmoid flexure of the colon; more inferiorly,
that is, below the ecrural arch, by the sartorius, the pec-
tineus, and by the crural vessels and nerves. The pos-
terior surface is extended over the iliac fossa, the superior
part of the rectus femoris, and the hip joint.

This muscle powerfully assists in bending the thigh on
the pelvis, or the latter on the thigh ; it acts strongly in
progression, and in maintaining the body in the erect
position.

QUADRATUS LUMBORUM.

The name of this muscle, a, a, is expressive of its figure
and situation. It is attached superiorly, at b, to the last
rib; inferiorly, at ¢, to the posterior part of the crest of
the ilium, and to the ilio-lumbar ligament; and on the
inner side, by tendons, to the transverse processes of the
four first lumbar vertebre.

This muscle has the power of inclining the body to one
side; if both muscles act, they are flexors of the chest
upon the hips, and reciprocally the pelvis upon the trunk.
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LEVATOR SCAFULZ.

This is a long, thick muscle, @, placed at the side and
back of the neck. It is attached superiorly to the trans-
verse processes of four or five of the superior vertebra of
the neck, by distinet tendons; these unite and form a
strong muscle, which is fixed inferiorly into the base of the
scapula above e, the spine. See also Fig. 138, A.

The outer surface of this muscle is covered on the up-
per part by the sterno-cleido-mastoideus, in the middle by
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the skin, and below by the trapezius. The inner surface
is connected with the serratus posticus superior, the sacro-
lumbalis, and splenius.

This musele raises the posterior angle of the scapula,
and consequently depresses the tip of the shoulder; it has
the power also of inclining the neck to one side, or main-
taining it in an erect position when it acts in conjunction
with its fellow.

SERRATUS POSTICUS SUPERIOR.

This muscle, g, is very thin; its situation and form are
delineated in the figure. It is attached by its internal
border to the posterior cervical ligament, to the spinous
process of the last cervical vertebra, and to those of the
three upper dorsal ; outwardly, by distinet fleshy portions,
or digitations, into the second, third, fourth, and sometimes
the fifth ribs, a little beyond the angle.

The posterior surface is connected with the rhomboi-
deus, the levator anguli scapule, serratus magnus, and
trapezius ; the anterior surface with the splenius, longis-
simus dorsi, transversalis eolli, sacro-lumbalis, ribs, and the
external intercostals.

The action of this muscle dilates the thorax, by elevat-
ing the ribs.

SERRATUS POSTICUS INFERIOR.

For the form of this muscle, the reader is referred back
to the preceding engraving, Flig. 138, [. It is situated at
the inferior part of the back, and, like the serratus supe-
rior, is broad and thin. It is attached by its inner border
to the spinous processes of the two lower dorsal vertebre,
and to those of the three upper lumbar; at its outer bor-
der, by distinct slips into the four inferior ribs.
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VERTEBRAL REGION.

LONGISSIMUS DORSI.

The longissimus dorsi, d, d, constitutes part of the thick
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SACRO-LUMBALIS.

=W -.|| :u..........ﬂn....uq N

SR
7 iy VL b
el e e —

e il

This muscle, a, a, is situated on the outer side of b, the
latissimus dorsi, extending from the sacrum to the neck.

4
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On the right side of the figure we see it is attached on the
outer part to the lower edge of all the ribs, by as many
distinet tendons; on the inner part we find it is attached to
the upper border of nine or ten of the lower ribs, by as
many tendons. The muscle on the left side is drawn back
with the hook, f, to show these tendons. There are some
portions of this muscle marked g, g, which are inserted
into the transverse processes of five or six of the lower
cervical vertebree by as many distinet tendons. These
fasciculi are frequently described under the name of the
cervicalis descendens. The sacro-lumbalis is inferiorly
fleshy within and aponeurotic without; and, as I before
observed, forms one inseparable muscle with the longis-
simus dorsi, which is attached at ¢ to the sacrum, the pos-
terior spine of the ilium, all the spinous processes, and
near the roots of the transverse processes of the lumbar
vertebre : not separating from &, b, its companion just
mentioned, till it reaches the ribs.

The anterior surface of the sacro-lumbalis is connected
with the aponeurosis of the transversalis abdominis, the
ribs, and external intercostal muscles, the longissimus dorsi,
and transversalis colli. The inner side with the longis-
simus dorsi; the outer side with the line of union of the
posterior laminz of the aponeurosis of the transversalis
abdominis. i

The longissimus dorsi and sacro-lumbalis preserve the
vertebral column from yielding to the weight placed on it
and belore it; in a word, they are the most powerful mus-
cles that are employed in keeping the body erect.

TRANSVERSALIS COLLI.

This muscle, Fig. 143, a, lies on the inner side of the
longissimus dorsi, and is indeed sometimes considered as
an appendage to it. It is attached superiorly, by small
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tendons, to the transverse processes of the second, third,
fourth, fifth, and sixth cervical vertebra ; inferiorly it is
fixed by tendinous and fleshy slips to the transverse pro-
cesses of the third, fourth, fifth, sixth, and seventh dorsal
vertebra.

The posterior edge of this muscle is blended with the
trachelo-mastoideus muscle : in the middle it is connected
with the levator anguli scapule and the serratus posticus
superior, and below with the longissimus dorsi. The ante-
rior edge is connected with the transverse processes of the
second cervical to the eighth dorsal vertebra. The outer
surface corresponds with the splenius, levator anguli sca-
pule, and sacro-lambalis ; the inner with the complexi
and part of the multifidus spina.

This muscle turns the neck obliquely backwards and to

one side.

MULTIFIDUS SPINIE.

The fasciculi, ¢, ¢, composing this mass of muscles, are
placed obliquely from the transverse processes to the spi-
nous processes. They are attached by distinct tendons to
all the spinous, transverse, and articular processes of the
six last cervical vertebre, the twelve dorsal, and the five
lumbar, and to the posterior surface of the sacrum®.

The posterior surface of these muscles is connected
with the trachelo-mastoideus, arteria cervicalis profunda,
posterior cervical nerves, and longissimus dorsi; the ante-
rior surface with the plates of the vertebre, their trans-
verse and oblique processes, and the ligamenta subflava;
on the inner side with the spinous processes of the verte-
bre, the interspinalis cervicis, and the dorsal and lumbar

interspinous ligaments.

¢ These have been described by some anatomists as three distinct sets of muscles, viz.
transverso-spinalis colli, transverso-spinalis dorsi, transverso-spinalis lumborum.
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The posterior surface of this muscle is connected with
the trapezius, deltoides, and coraco-acromial ligament;
the anterior with the fossa supra-spinata, the superior
scapular vessels and nerves, and with the capsule of the
shoulder joint.

This muscle raises the arm, and if the arm is fixed it
acts upon the shoulder.

INFRA-SPINATUS.

The infra-spinatus, a, b, ¢, d, occupies that space on the
back of the scapula which is below the spine. It is at-
tached, cn the inner side, to the two internal thirds of the
infra-spinata fossa ; the fibres converge towards a central
tendon which runs over the neck of the bone, adheres to
the capsular ligament, and is inserted into d, the greater
tuberosity of the humerus.

The posterior surfuce of the infra-spinatus is connected
with the deltoides, trapezius, latissimus dorsi, and integu-
ments ; the anterior surface with the infra-spinata fossa,
from which it is separated, in its outer third, by cellular
tissue, and by the superior scapular nerve and vessels. It
is also applied upon the capsule of the shoulder joint. The
lower edge is confounded with e, f, the teres minor.

This muscle turns the arm outwards, and assists in rais-
ing it.

TERES MINOR.

This muscle, e, f, is placed along the inferior border of
the scapula. A strong aponeurosis covers this and the
infra-spinatus ; indeed, the two muscles in some subjects
are so closely united, as to be with difficulty separated.
On the inner part, it is attached to the inferior angle of
the scapula, and to the third of the inferior border of that

VOL. I. 32
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bone; on the outer part it extends to f, the lower and
back part of the tuberosity of the humerus, where it is fixed
by a strong tendon.

The posterior surface is connected with the deltoides
and integuments ; the antertor with the external scapular
artery, the long portion of the triceps, and the capsule of
the articulation of the shoulder. Superiorly, it is con-
nected with ¢, d, the lower edge of the infra-spinatus mus-
cle; inferiorly, with g, h, the teres major, from which
at one part it is separated by ¢, the long portion of the
triceps.

The office of the teres minor is similar to that of the
preceding muscle.

TERES MAJOR.

This muscle, g, &, is sitnated beneath the teres minor.
On the inner side it is attached to the quadrilateral surface
of the inferior border of the infra-spinata fossa, and to the
lower third of the base of the scapula. On the outer side
it is inserted by a broad tendon into the inner side of the
bicipital groove of the humerus.

The posterior surface is connected with the latissimus
dorsi, the integuments, the humerus, and the long portion
of the triceps; the anterior with the subscapularis, latissi-
mus dorsi, coraco-brachialis and biceps, the axillary vessels
and brachial plexus of nerves. The lower edge is covered
by the integuments, and, with the latissimus dorsi, forms
the posterior edge of the axilla. The upper edge is united
to the teres minor, from which at one part it is separated
by the long portion of the triceps.

The teres major turns the arm inwards and draws it
backwards.
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neck of the scapula, and pass under 7, the coracoid process;
it then forms a broad and flat tendon which adheres to the
capsule of the joint, and is finally fixed at ¢, to the small
tuberosity of the humerus.

The anterior surface of the subscapularis is connected
by a thick layer of cellular tissue with the serratus magnus,
the brachial plexus of nerves, the axillary artery, and the
coraco-brachialis, the biceps and the deltoid muscles; the
posterior surface with the subscapular fossa, and with the
teres major, the long portion of the triceps extensor cubiti,
and with the capsule of the articulation of the shoulder.

When the arm is distant from the body it draws it near;
or it turns the arm inwards ; or when raised it depresses it.

EXTERNAL SCAPULAR REGION.

DELTOIDESY.

Fig. 132.

d &p named fremn its resemblance to the Greek letter 4.
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We see the situation of this muscle, @, in the figure; it
is long, flat, and narrow. It is attached by a tendon at a,
to the apex of b, the coracoid process of the scapula; it
terminates tendinous about ¢, the middle of the humerus,
and is inserted into a rough elevated line.

The anterior surface is connected with the deltoides,
pectoralis major, and biceps; the posterior with the sub-
scapularis muscle, the united tendons of the latissimus
dorsi and teres major, the axillary artery, the musculo-
cutaneous and median nerves, and the brachial artery.

This muscle moves the arm forwards, upwards, and in-
wards.

The coraco-brachialis is perforated by a nerve called
musculo-cutaneous. The intermuscular aponeurosis is seen
extending from the lower part of this muscle along a ridge
to the internal condyle, separating the brachialis internus
from the third head of the triceps.

BICEPS FLEXOR CUBITI.

This muscle, Fig. 146, k, is situated at the front and
inner part of the arm; it is thick at its middle portion, thin
at its extremities, the superior of which is divided into two
portions. Its short portion is attached at A, to the cora-
coid process of the scapula, along with m, the preceding
muscle, and by g, its long portion, to the superior part of
the glenoid cavity ; at k, the two portions or heads form a
hick mass, and about the middle of the arm become inse-
parably united ; it is finally inserted at its inferior extremity
to the tubercle at the upper end of the radius, and by a
tendinous expansion into the aponeurosis of the fore-arm.

The anterior surface of this muscle is connected with
the deltoid and great pectoral muscles, the brachial apon-
eurosis, and the integuments ; the posterior with the hu-
merus, @, ¢, the coraco-brachialis, &, the brachialis internus,
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0s humeri. The second, or outer portion, g, is attached
by a pointed extremity to the outer and back part of the
os humeri, below the great tuberosity, and to a ridge which
runs from that eminence to the outer condyle, and to the
intermuscular aponeurosis, which is common to it and the
brachialis internus. The third or inner portion, A, which
is the shortest, commences by an acute form from the
inner edge of the os humeri near its middle, and receives
an addition of fibres from the intermuscular partition; its
fleshy fasciculi descend backwards and outwards. The
three portions of this muscle unite about the middle of the
humerus, invest the whole back part of the bone, and ter-
minate by a very strong, broad, and thick tendon, which
is inserted into the upper part of the olecranon.

The posterior surface of the triceps extensor is con-
nected above with the deltoides and teres minor, the bra-
chial aponeurosis and integuments. The anterior surface
is connected with the subscapularis, teres major, and latis-
simus dorsi, the capsule of the articulation of the shoulder,
and the posterior part of the elbow joint.

The triceps extensor, by extending the fore-arm, acts
in opposition to the biceps flexor. The long portion has
the power of carrying the arm backwards.

YOL. 1. 33
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FLEXOR CARPI RADIALIS.

This muscle, &, is situated on the inner side of the pre-
ceding. It has a tendinous attachment to the fore part of
the inner condyle of the humerus, fleshy to the faseia and
intermuscular aponeurosis, and to the upper end of the
ulna. The extent of its muscular fibres is marked in the
figure. The tendon of this muscle passes under the an-
nular ligament of the wrist, through a groove in the trape-
zium, and is fixed to the base of the metacarpal bone which
sustains the fore-finger.

The anterior surface of the flexor carpi radialis is con-
nected externally with a, the supinator longus, and with
the aponeurosis of the fore-arm; the posterior surface
with the flexor digitorum perforatus, the flexor longus pol-
licis musecles, and the wrist.

This muscle bends the wrist, turning it a little inwards.
It also serves as a flexor of the fore-arm.

PALMARIS LONGUS,.

This muscle, ¢, d, is not always to be found in the arm.
It has a slender form, and is attached superiorly by tendi-
nous fibres to the inner condyle of the os humeri; it then
forms, at ¢, a thin fleshy mass, which about the middle of
the arm sends off a small tendon which is inferiorly adhe-
rent to the annular ligament, and is spread out into a very
strong tendinous membrane, d, named the palmar aponcu-
rosis, which is finally fixed to the roots of all the fingers.

The anterior surface is connected with the aponeurosis
of the fore-arm ; the posterior surface with the superficial
flexor of the fingers.

The palmaris binds down the muscles of the palm of the
hand, and its aponeurosis protects the blood-vessels and
nerves in their course to the fingers.
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FLEXOR DIGITORUM SUBLIMIS VEL PERFORATUS.

This muscle, d, ¢, is situated immediately beneath the
preceding muscles. It is attached
superiorly at d, to the inner con-
dyle of the humerus; at b, to the
coronoid process of the ulna; and
at ¢, to the upper part of the an-
terior border of the radius ; these
several attachments as they des-
cend form a strong fleshy mass,

» which sends off four tendons ; the
tendons are connected by cellalar

Fig. 150.

tissue, and pass under the annular
ligament of the wrist ; from thence
diverging as they proceed towards
their respective fingers, each ten-
don, as it were, splits at the ex-
tremity of the first phalanx for the
passage of the flexor profundus,
and 1s attached to the second pha-
lanx.

In this figure the fibrous sheaths
of the fingers are pinned open ;
and in the fore finger, at g, we
observe the splitting of the tendon
just mentioned.

The anterior surface of this
muscle is connected with the pro-
nator teres, the flexor carpi radialis, the palmaris longus, the
aponeurosis of the fore-arm, the annular ligament, the pal-
mar aponeurosis, the fibrous sheaths of the fingers, and
with the tendons of the deep flexor. The posterior sur-
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AI.ITER]DH DEEF REGION OF THE FORE-ARM.

FLEXOR DIGITORUM PROFUNDUS VEL PERFORANS.

This muscle is situated beneath the preceding ; supe-
riorly it is attached, at a, to the
three superior fourths of the ante-
rior and internal surfaces of the
ulna, and at b, to the interosseous
ligament ; the muscular fibres then
form a thick mass upon the fore
part of the ulna, and divide into
four portions, each of which is ter-
minated by a tendon. These ten-
dons pass under the annular liga-
ment of the wrist, and perforate
the slits or fissures in the flexor
sublimis, as in Fig. 150, and at
length are inserted into the ante-
rior part of the third phalanx of the
fingers. Fig. 151 best explains the
mode in which the tendon of the
flexor sublimis, @, divides at b, to
transmit the tendon of the flexor
profundus, ¢, e.

The anterior surface of the
flexor profundus is connected with
the flexor sublimis and flexor earpi
ulnaris muscles, the median and
ulnar nerves, and the ulnar artery ;
the posterior surface with the fore
and inner surfaces of the ulna, the interosseous ligament,
the pronator quadratus, the anterior radio-carpal ligaments,
the fore part of the metacarpus, the flexor brevis and ad-
ductor pollicis, and the two last palmar interosseous muscles.
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The anterior surface of this muscle is covered by the
preceding and by the integuments ; the posterior surface
is connected with the anterior annular ligament of the
carpus, the articulation of the trapezium at the first meta-
carpal bone, with part of the anterior surface of that bone,
and the flexor brevis pollicis manus.

The office of this muscle is to bring the thumb inwards,
so as to oppose the fingers, from which circumstance it
has derived its name,

FLEXOR BREVIS POLLICIS MANUS,

This muscle, Fig. 156, ¢, is of a short, thick, triangular
form, and is placed beneath the two preceding. It is at-
tached superiorly to the under part of the annular ligament
of the carpus, to the os magnum, and to the third meta-
carpal bone ; inferiorly it is inserted into the sesamoid
bone, which is connected by a ligament to the fore part of
the upper extremity of the first joint of the thumb.

The anterior surface of this muscle is connected with
‘the tendon of the flexor brevis pollieis manus, the tendons
of the flexor profundus digitorum, the two first lumbricales
with an aponeurosis, the integuments, and the adductor
minimi digiti ; the posterior surface with the first meta-
carpal bone, the two first dorsal and the first palmar
interosseous muscles, and the tendon of the flexor carpi
radialis,

This muscle bends the first phalanx of the thumb, and
the latter towards the wrist.

VOL. I. 35
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ADDUCTOR POLLICIS MANTUS.

This muscle, ¢, which is broad, thin, and triangular, is

Fig. 156. still more deeply seated
than the flexor brevis.
On the inner side it is
attached to nearly the
whole length of the me-
tacarpal bone of the mid-
dle finger, and crossing
the metacarpal bone of
the fore-finger, its fibres
converge, and are out-
wardly inserted by a ten-
don with e, the preceding
muscle, into the inner and
upper part of the first
bone of the thumb.

The anterior surface
is connected with the tendons of the flexor profundus,
the two first lumbricales, and with the integuments; the
posterior with the interossei and the bones of the meta-
carpus.

This muscle draws the thumb towards the fingers,

INTERFAL PALMAR REGION.
PALMARIS BREVIS.

The palmaris brevis is not easily demonstrated in every
subject, for it consists merely of several small fasciculi of
muscular fibres, situated immediately under the skin of
the palm of the hand. On the outer side it is attached to
the annular ligament of the wrist, and to the palmar apo-
neurosis ; on the inner side to the chorion of the skin
which covers the little finger and inner edge of the hand.
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The anterior surface of this muscle is connected with
the integuments ; the posterior surface with the abductor
and flexor muscles of the little finger, the ulnar artery
and the nerve.

The office of these fibres is to contract the skin of the
palm of the hand.

ABDUCTOR MINIMI DIGITI.

This muscle, Fig. 155, f, is placed on the inner edge of
the palm of the hand. Tt is attached superiorly to the os
pisiforme, and to the adjacent annular ligament of the car-
pus ; its fibres extend along the metacarpal bone of the
little finger, terminating in a tendinous attachment to the
inner side of the first phalanx of that finger, and in the
aponeurotic expansion which covers the back part of the
same finger.

The anterior surface of the abductor of the little finger
is connected with the preceding muscle, a very thin apo-
neurosis, and with the integuments ; the posterior surface
with the adductor ossis metacarpi minimi digiti.

The action of this musele draws the little finger inwards
and forwards, and separates it from the other fingers.

FLEXOR PROPRIUS MINIMI DIGITI.

This muscle, Fig. 155, g, is situated by the side of the
preceding. It extends from the os cuneiforme, and from
the annular ligament of the carpus to the upper portion
of the first phalanx of the little finger, to which it is at-
tached with the preceding muscle by a round tendon; its
connections are the same as the preceding muscle,

This muscle bends the first joint of the little finger, and

assists the adductor.
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ADDUCTOR OSSIS METACARPI MINIMI DIGITIE.

This muscle, Fig. 156, a, is almost concealed by the
two muscles last described. It is attached superiorly, by
fleshy fibres, to the os cuneiforme and annular ligament of
the carpus; it forms a thick mass, which is attached infe-
riorly by a tendon to the fore part of the metacarpal bone
of the little finger.

The posterior surface is connected with the last inter-
osseous muscle, the fourth metacarpal bone, and the ten-
don of the flexor sublimis, which passes to the little finger.

This muscle carries the metacarpal bone of the little
finger outwards, and assists the flexor.

MIDDLE PALMAR REGION.
LUMBRICALES".

The lumbricales are four small muscles, Fig. 155, a, a,
a, a, situated in the palm of the hand. They are attached
superiorly to the tendons of the flexor digitorum profundus
perforans ; each muscle has a tendon, which passes along
the side of the finger, and is attached inferiorly to the

back part of the first joint.
The anterior surface is connected with the tendons of

the flexor digitorum profundus, the palmar aponeurosis,
and the collateral vessels and nerves of the fingers; the
posterior surface with the interosseous muscles, the infe-
rior transverse metacarpal ligament, and the phalanges.
These muscles bend the first phalanx: they are small
and appear insignificant as flexors, when compared with
the powerful muscles already described, but they are in-

g This muscle is frequently designated opponens minimi digiti.

b These derive their name from their resemblance to the lumbricus or earth-worm.
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bone of the fore-finger, and to the upper part of the inner
edge of the metacarpal bone of the thumb. The two
fasciculi unite into a tendon, which terminates on the outer
side of the upper extremity of the first phalanx, and the
extensor tendon of the fore-finger.

The posterior surface of this muscle is connected with
the integuments; the anferior with the first lumbricalis,
the flexor brevis, &, the abductor pollicis, and the integu-
ments.

This muscle approximates the fore-finzer to the thumb,
and inclines the metacarpal bone inwards.

II. ADDUCTOR INDICIS,

This muscle, Fig. 158, d, is placed in the palm of the
hand; it is attached superiorly to the inner side of the
metacarpal bone of the fore-finger ; inferiorly by a tendon
in the same manner as the preceding.

The anterior surface of the adductor indicis is con-
nected with the flexor brevis and adductor pollicis; the
inner surface corresponds with the next muscle.

The action of this musele carries the fore-finger inwards.

111. ABDUCTOR DIGITI MEDII.

This muscle, Fig. 157, is seen at the back of the hand.
It is attached to the inner side of the second and third
metacarpal bones, and terminates by a tendon, like the
preceding, which is attached to the outer side of the first
phalanx of the middle finger, and its extensor tendon.

The posterior surface of this muscle is connected with
the integuments, the tendons of the extensor muscles of
the fore-finger, and with an aponeurosis which passes from
the second to the third metacarpal bone; the anterior
surface with the flexor brevis and adductor pollicis.

This muscle draws the middle finger outwards.
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IV. ADDUCTOR DIGITI MEDII.

This musele, Fig. 157, is also situated at the back of
the hand. It is attached to the inner side of the third and
fourth metacarpal bones, and terminates like the others
in a tendon which is inserted into the inner side of the
upper extremity of the first phalanx and extensor tendon
of the middle finger.

The posterior surface of this muscle is connected with
the integuments and tendons of the common extensors of
the fingers.

This muscle carries the middle finger towards the ring
finger.

¥. ABDUCTOR DIGITI ANNULARIS,

This musele, Fig. 158, b, is placed in the palm of the
hand ; it is attached to the outer side of the fourth meta-
carpal bone ; and its tendon is inserted into the outer side
of the first phalanx and extensor tendon of the ring finger.

The antertor surface is connected with the lumbricales
muscles and tendons of the flexor profundus.

This muscle draws the ring finger towards the middle

finger.

YI. ADDUCTOR DIGITI ANNULARIS.

This muscle, Fig. 157, is situated on the back of the
hand. It is attached to the inner side of the fourth meta-
carpal bone, terminating in a tendon which is inserted into
the inner side of the ring finger.

The posterior surface of this muscle is connected with
an aponeurosis which passes from the fourth to the fifth

metacarpal bone, the extensor tendons of the little finger,
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CHAT: ¥

MUSCLES OF THE INFERIOR EXTREMITY.

- REGION OF THE HIP.

MUSCLES OF THE HAUNCH AND THIGH.

GLUTEUS MAXIMUS.
Fig 159.
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This muscle is placed at the back part of the hip, cover-

ing all the muscles situated on that part. A correct idea
of its form may be had from the annexed representation.
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GLUTEUS MEDIUS.

This muscle, a, is broad, strong, and radiated; it is
situated under the preceding, except at its anterior part,
where it is covered only by aponeurosis. Superiorly it is
attached by fleshy fibres to b, b, the whole of the outer
edge of the crista of the ilium, and to the dorsum of that
bone ; its converging fibres, a, are collected, and terminate
in a broad aponeurosis, which is somewhat concealed in its
substance, but is converted into a tendon, and is inferiorly
inserted into the upper part of ¢, the great trochanter.

The outer surface of this muscle is connected with the
posterior half of the gluteus maximus, and its anterior with
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the fascia lata; the inner surface with the iliac bone, the
gluteus minimus, pyramidalis, triceps extensor muscles,
and the gluteal artery. The anterior edge is connected
above with the tensor vagine femoris, but is separated
below by an interval occupied by a great quantity of cel-
lular tissue and branches of the external circumflex artery.
The posterior edge, at its upper part, is parallel to the
pyriformis muscle.

The gluteus medius draws the thigh outwards and a little
backwards. It also acts in standing and in progression,

GLUTEUS MINIMUS.

Fig. 161.
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This muscle, a, a, b, is smaller than the gluteus medius,
and is entirely concealed until that muscle is raised from
its connections. A synovial bursa is found between their
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passes out of the pelvis is seen in Fig. 161, at ¢, termi-
nating in a round tendon, and is inserted into the cavity at
the root of b, the trochanter major.

In the pelvis, the anterior surface is connected with the
rectum, the sciatic plexus, and the hypogastric vessels.
After leaving that cavity, it is in contact with the ilium,
the capsule of the hip joint, and the gluteus minimus. The
posterior surface is connected with the sacrum and the
gluteus maximus ; the upper edge with the gluteal artery,
gluteus medius, and gluteus minimus ; the lower edge with
the anterior sacro-sciatic ligament, and is separated from
the superior gemellus by the sciatic nerve.

This muscle turns the thigh outwards: in some degree
it has the power of turning the pelvis on the thigh.

OBTURATOR INTERNTUS.

The superior part of this muscle, Fig. 162, ¢, 1s situated
within the pelvis; it is attached by radiated fibres to more
than one-half of the margin of the obturator foramen, and
to the inner surface of the aponeurosis which fills up that
hole. Its fibres concentrate into a round tendon, f, Fig.
160, which passing over the ischium between the spine
and tuber of that bone, leaves the cavity of the pelvis, is
inclosed in the sheath of the gemelli, ¢, g, (as seen in Fig.
161 ;) finally it is attached with them at the root of ¢, the
great trochanter. Where the obturator bends there is a
synovial capsule, lining the cartilaginous layer of the lesser
sciatic notch, and reflected over the tendon.

"The outer surfuce of the obturator internus is connected
with the ilium, pelvis, obturator ligament, sciatic nerve,
and gluteus maximus ; the inner surface with the aponeu-
rosis to which the levator ani is attached, and with the
capsule of the articulation of the hip.
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The office of this muscle is to rotate the thigh and leg
outwards, and to draw it in the same direction.

-

OBTURATOR EXTERNUS.

This muscle covers the external obturator foramen. It
1s not distinetly seen until all the muscles which run from
the pelvis to the upper part of the thigh are removed.
Inwardly, it has a fleshy attachment, at a, to the circum-
ference of the obturator foramen, and to the external sur-
face of the obturator aponeurosis; its fibres are directed
outwards through the noteh placed between the inferior
margin of the acetabulum and the tuberosity of the ischium,
pass round the cervix of the femur, adhering to e, the
capsular ligament, and terminate in a tendon which is at-
tached outwardly, at the root of the trochanter major,

VOL. I 37
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immediately below the gemelli, as seen in Fig. 160, below
the letter g.

The anterior surface of the obturator externus is con-
nected with the pectineus, the adductors, and the quadra-
tus femoris; the posterior surface with the ilium, the
obturator ligament, and the capsule of the articulation of
the hip.

The office of this muscle is to rotate the thigh obliquely
outwards.

GEMELLUS SUPERIORI.

This muscle, Fig. 160, e, is placed below the preceding.
It is short, flat, and broad, thicker in the middle than at
the extremities. It is attached on the inner side to the
external border of the sciatic spine, then proceeds trans-
versely outwards, and embraces the tendon of f, the obtu-
rator internus, and becomes attached outwardly to the
upper part of the inner surface of the great trochanter.

The posterior surface of the gemellus superior is con-
nected with the sciatic nerve and gluteus maximus ; the
anterior surface with the ilium and the capsule of the arti-
culation of the hip.

GEMELLUS INFERIOR.

This muscle, Fig. 160, g, has the same form, attach-
ments, and connections, as the gemellus superior. The
two tendons of the gemelli unite behind that of the obtu-
rator internus, so as to form a kind of channel,

These muscles roll the thigh outwards, and draw the
one from the other,

i This muscle, with the following, are frequently designated under the general name of
museuls gemind,
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ANTERIOR FEMORAL REGION.

SARTORIUS.

This musele, b, which is the longest of the human body,
Fig. 164.

is situated on the front and
inner part of the thigh, be-
fore the other muscles. Su-
periorly it is attached, at &,
to the anterior superior spi-
nous process of the ilium
crosses the thigh obliquely,
passes behind the inner con-
dyle of the femur, at e, and
is inserted inferiorly by a
broad tendon, at i, to the
inner side of the head of the
tibia, near the inferior part
of its tubercle.

The anterior surface of
the sartorius is connected
with the fascia lata; the pos-
terior surface from above
downwards with the psoas
magnus and iliacus internus,
the rectus femoris, triceps
extensor cruris, adductor lon-
gus, adductor magnus, and
gracilis muscles; with the
crural artery about the mid-
dle of the thigh; and at its
lower part with the internal
lateral ligament of the arti-
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culation of the knee. The inner edge of the superior
part of this musele forms with the adductor longus a trian-
gular space, in which the crural artery, vein, and nerve, is
situated.

The action of this muscle brings the leg obliquely in-
wards, as when tailors cross their legs at work; indeed,
from this circumstance the muscle obtains its name. Its
continued contraction will also bend the thigh on the pelvis.

RECTUS FEMORIS.

The rectus femoris is situated immediately in front of
the thigh ; its fibres are penniform. Superiorly it is at-
tached by a tendon to the anterior inferior spinous process
of the ilium, and by another strong tendon to the dorsum
of that bone a little above the edge of the acetabulum, and
is also adherent to the capsular ligament of the hip joint.
These two tendons unite and form a fleshy mass, which
terminates inferiorly in a flat tendon at f, and is inserted
into the upper part of the patella, g, where a thin apon-
eurosis is continued over that bone, and becomes ligamen-
tous at h, connecting the lower part of the patella to the
tibia. Thus, virtually the rectus is attached to the large
bone of the leg.

The anterior surface of the rectus femoris is connected
with the fascia lata, iliacus externus, and sartorius mus-
cles ; the posterior surface with the articulation of the hip,
the external circumflex vessels, and the triceps extensor
cruris.

The office of this musecle jis to extend the leg on the
thigh, and the thigh on the pelvis; when standing, it
assists in fixing the body.
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Vastus externus,

TRICEPS EXTENSOR CRURIS. g Vastus internus,

Cricraus.

This muscle embraces the femur from the base of the

trochanters to the patella.
The older writers described
it as three distinct muscles;
and as its upper part is divi-.
ded into three fasciculi, the
distinction is here retained.
1st. The external fascicu-
lus, or vastus externus. This
portion forms the fleshy mass
which occupies the outer
side of the thigh bone; it is
attached superiorly, by ten-
dinous and fleshy fibres, at a,
to the anterior surface of the
great trochanter, to the outer
border of the linea aspera,
and to the oblique line run-
ning to the external condyle.
The fleshy fibres pass for-
wards, and are connected at
b, to the tendon of the cru-
reus, and inferiorly, at ¢, to
the side of the patella: part
of it also ends, at d, in an a-
poneurosis which passes over
the side of the knee, is fixed
to the head of the tibia, and
continued to the leg.
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2nd. The internal faseiculus, or vastus internus, covers
the inner part of the femur, in the same manner as the
preceding portion does the outer side. It is attached by
aponeurotic and fleshy fibres, at f, to the fore part of the
minor trochanter ; its fibres are continued along the inner
border of the linea aspera, and the oblique line running to
the inner condyle, taking a direction downwards and for-
wards ; they are then connected, at &, to the tendon of the
crureus, and inferiorly to the side of the patella, ¢, and to
the aponeurosis of the leg.

3rd. The middle fasciculus, b, is called the crureus vel
cruralis, the principal part of which is concealed by the
fleshy masses of the vasti, and is connected intimately with
them. It is attached superiorly between the trochanters
of the femur and the fore part of that bone almost to its
inferior extremity. As before stated, the sides are united
to the vasti fasciculi. The front is covered by the rectus,
the tendon of which, at g, joins it near the lower part of
the thigh, terminating with it in ¢, the patella¥,

The anterior surface of this muscle is connected exter~
nally and above with the tendons of the gluteus maximus
and minimus, farther down with the fascia lata and its ten-
sor muscles, and at its lowest part with the short portion
of the biceps. In the middle it is in connection with the
external circumflex vessels ; internally, the fascia lata, the
crural artery, and the sartorius, are in contact with it.
The posterior surface is connected with the whole surface
of the shaft of the thigh bone, but is separated below from
it by a mass of cellular and adipose tissue.

The office of the triceps extensor muscle is to extend
the leg on the thigh, and the latter on the former.

k There are frequently found some fasciculi of musenlar fbres under the middle portion,
and attached to the capsule of the knee joint, which have been considered by some anatomists
as a separate muscle, under the name af suloruraws,
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INTERNAL FEMORAL REGION.

FECTINEUS.

This muscle, d, is situated at the superior part of the
Fig. 166. thizh, and is of a flat, long,
and triangular figure. It is
attached superiorly by apon-
eurotic adhesions to the brim
of the pelvis; inferiorly by
means of a tendon to the li-
nea aspera, immediately be-
low the trochanter minor.
The anterior surface of
the pectineus is connected
with the fascia lata and the
crural vessels and nerves; the
posterior with the pubis, the
articulation of the hip, the
obturator externus, the ad-
ductor brevis muscles, and
the obturator vessels and
nerves. The inner border
is a little covered by the ad-
ductor longus; the outer is
parallel to the psoas magnus.
The office of this muscle
is to bend the thigh, and to
rotate it, as when we turn
out our toes. It also bends
the pelvis upon the thigh, or
preserves it in its uprght
position.
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ADDUCTOR MAGNUS.

The adductor magnus
occupies nearly the whole
inner part of the thigh; it is
situated behind and below
the other two adductors,
and separates the anterior
and posterior parts of the
thigh. It is attached supe-
riorly, at e, to the inferior
part of the anterior surface
of the ramus of the pubes ;
at b, to the anterior surface
of that of the ischium, and
to the external border of its
tuberosity ; the fibres runin-
wards and downwards, hav-
ing various degrees of ob-
liquity, and are attached in-
feriorly to the whole length
of the linea aspera, to the
oblique ridge above the in-
ternal condyle of the os fe-
moris, and by a long round
tendon to the upper part
of the condyle, where the
tendon is united to the ad-
ductor longus. There is a
perforation in the tendon of

Fig. 167

this muscle at ¢, near the bone through which the femoral
artery passes in its course towards the ham.
The anterior surface of this muscle is connected with
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POSTERIOR FEMORAL REGION.

BICEFS FEMORIS.

The biceps femoris is si-
tuated at the back part of
the thigh, and forms the outer
hamstring. It is divided in-
to two portions, one long and
the other short. The long
portion is attached superiorly
at a, by a tendon, to the
outer part of the tuberosity
of the ischium, and descend-
ing, forms a thick, fleshy
mass ; its short portion, b, is
fixed by tendinous and fleshy
fibres to the linea aspera im-
mediately below the gluteus
maximus, and to the oblique
ridge passing from the con-
dyle, where it is connected
with the fibres of the vastus
externus. The two heads
are united at an acute angle
a little above the external
condyle of the femur, and
terminate in a strong tendon,
¢, which 1s attached at d, to
the outside of the head of
the fibula,

The posterior surface of
this muscle is connected with

293
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and a little inwards, and to assist in keeping the pelvis
erect.

SEMIMEMBRANOSUS,

This muscle, 1, is situated behind the preceding muscle,
and with it properly forms the inner hamstring. The ten-
dons of the sartorius and gracilis are sometimes enumerated
as part of the inner hamstring, but they lie mere ante-
riorly. The upper portion is best displayed in Fig. 166,
and is superiorly attached, at d, to the outer part of the
tuberosity of the ischium. It forms a fleshy mass in the
middle and back part of the thigh; and inferiorly termi-
nates obliquely in a flat tendon, Fig. 168, 7, which passing
behind the inner condyle, is spread out at k, in an apon-
eurotic expansion, which covers and strengthens the cap-
sule of the knee joint, and is attached, at /, to the inner
and back part of the head of the tibia.

The offices of this muscle are the same as those of the
preceding muscle.

The posterior surface of the semimembranosus is con-
nected with the biceps, semitendinosus, and fascia lata;
the anterior surface with the quadratus femoris, adductor
magnus, and internal head of the gastrocnemius, popliteal
artery, and the knee joint. Its outer border is connected
with the sciatic nerve, and concurs with the biceps to form
the cavity of the ham ; the inner border is covered by the
gracilis and the cavity of the fascia lata.

TENSOR VAGINE FEMORIS.

This muscle, Fig. 164, a, is situated at the upper and
outer part of the thigh; it is attached externally to the
anterior and superior iliac spine, between the sartorius















300 MUSCULAR SYSTEM

EXTENSOR LONGUS DIGITORUM FPEDIS.

This muscle, a, is placed
entirely superficial between
a, the tibialis anticus, Fig.
169, and d, e, the peroneus
tertius, being firmly connect-
ed to them by the intermus-
cular membranes. In the
figure before us it is repre-
sented drawn aside by a hook
at a; superiorly it is attached
by aponeurotic and fleshy fi-
bres, at b, to the external
tuberosity of the tibia; to the
head, and to almost the whole
anterior part of the internal
surface of the fibula, to the
interosseous ligament, and to
the aponeurosis of the leg,
and the intermuscular septa,
The fleshy fibres proceeding
from these different direc-
tions, pass obliquely into a
tendon marked d, Fig. 171,
which below the middle of
the leg is divided into four
continuous portions, and pass
under ¢, Fig. 170, the annu-
lar ligament, then over the upper part of the foot, and are
distributed to the posterior extremity of the first phalanx
of the four small toes, by flat tendons, which afterwards
expand upon the upper surface of the toes.
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The anterior border of this long extensor of the toes is
connected with the aponeurosis of the tibia, the annular
ligament of the tarsus, and the integuments ; the posterior
border with the fibula, the interosseous ligament, the tibia,
the ankle joint, and the extensor brevis digitorum and the
toes. The inner corresponds to the tibialis anticus and
extensor proprius pollicis pedis. The outer is intimately
united above with the peroneus longus, at the middle with
the peroneus brevis, and below with the peroneus tertius :
see Fig. 171.

The office of this muscle is to extend all the joints of
the small toes, and to assist in raising the foot.

EXTENSOR PROFPRIUS POLLICIS PEDIS.

The fleshy fibres of this muscle, d, are situated between
the long extensor of the toes and the anterior tibial muscle,
and cannot be exhibited until those muscles are separated
from each other; but the tendon is superficial, passing
between the tendons of those two muscles. It is attached
superiorly to the anterior part of the middle third of the
inner surface of the fibula, and to the adjacent part of the
interosseous ligament ; the muscular fibres terminate in a
tendon which passes in a particular groove under ¢; the
annular ligament runs along the inner edge of the foot, and
is inserted, at e, into the upper surface of the posterior
extremity of the last phalanx of the great toe.

The inner surface of this muscle is connected with the
tibialis anticus, and anterior tibial vessels and nerves; the
outer surface with the extensor communis digitorum ; the
anterior border is concealed above between the tibialis
anticus and extensor digitorum, and is covered by the
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PERONEAL REGION.

PERONEUS LONGUS.

This muscle, z, and Fig.
174, d, is situated at the
external part of the leg.
Its fleshy fibres are quite
superficial. It is attached
superiorly to the outer side
of the upper extremity of
the fibula at g, and to one-
third of its length down-
wards, to the crural apon-
eurosis and to the aponeu-
rotic septa placed between
the soleus and flexor lon-
gus pollicis pedis on one
side, and the extensor lon-
gus pollicis pedis on the
other side; the fibres run
obliquely outwards into a
tendon, which passes be-
hind the outerankle through
a groove which is common
to it with the peroneus ter-
tius : thus, at the lower
end of the fibula, these ten-
dons are bound down by a
tendinous bridle. The ten-
don of the peroneus longus is then conducted through a
channel in the os calcis and os cuboides, extends obliquely
across the sole of the foot, and is attached to the posterior
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SOLETUS.

This muscle is placed under the
preceding, but part of it appears on
each side of those muscles. Supe-
riorly it is attached, by the external
portion at @, to the posterior part of
the head of the fibula, and to the
superior third of the oblique line on
the posterior surface of the tibia, and
to a portion of the internal border of
that bone below f, the popliteus, the
fleshy fibres terminating, at &, in a
broad aponeurosis ; inferiorly, this
aponeurosis is inseparably united with
that of ¢, the gastrocnemii, forming
the tendo-Achillis, which is inserted,
at g, into the os caleis.™

The posterior surface of the soleus
is connected with the gastrocnemii
and plantaris, and with the aponeu-
rosis of the leg; the anferior surface
with the peroneus longus, popliteus,
fiexor longus digitorum, flexor longus
pollicis, and tibialis posticus muscles,
a portion of the back of the fibula,
the popliteal, posterior tibial, and fibular vessels.

This muscle assists the gastroenemii in extending the
foot and in raising the heel in progression,

m From the circumstance of the three muscles being united into one tendon, H. CLogueT
has deseribed them as a single musele, under the name of friceps extensor pedis.
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FLEXOR LONGUS DIGITORUM PEDIS.

This muscle, b, is situated be-
neath the soleus; it is attached
superiorly to the posterior surface
of the tibia, and to the superior
oblique line, until it arrives within
three inches of the ankle. The
fleshy fibres pass obliquely into a
tendon at the posterior edge of the
muscle ; this tendon runs behind
the inner ankle in a groove of the
tibia, and is secured in this situa-
tion by a strong ligament, which
is extended from the ankle to the
os calcis, and having received a
tendinous slip from the flexor lon-
gus pollicis, divides about the mid-
dle of the sole of the foot into
four tendons, which pass through
slits in the tendons of the flexor
digitorum brevis, and are finally
attached to the posterior part of
the inferior surface of the last pha-
lanx of the four small toes.

The posterior surface of this
muscle is connected with the so-

leus muscle, the tibial aponeurosis, and the posterior tibial
artery ; the anterior surface with the tibia and the tibialis

posticus muscle.

The outer border is united with that

muscle, and with the flexor proprius pollicis pedis. In the
foot, the upper surface is connected with the deep-seated
muscles of the sole, and the lower surface of its tendons
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HMUSCLES OF THE FOOT.

DORSAL REGION.
EXTENSOR BREVIS DIGITORUM PEDIS,

Fig. 176. This is a broad flat muscle, situated
on the upper part of the foot; the
tendons of the long extensor pass over
it, but in this figure they are cut off
near the toes. Posteriorly, the exten-
sor brevis, a, is attached, at ¢, to the
upper surface of the os caleis, the os
cuboides, and the astragalus; its fleshy
fibres divide at b, b, b, b, into four por-
tions, each of which sends off a slender
tendon ; one of them is inserted ante-
riorly into the first phalanx of the great
toe, the others into all the small toes
except the little one, and uniting with
the tendons of the extensor longus,
they invest the upper surface of the
phalanges of the toes,

The upper surface of the short extensor of the toes is
connected with a very thin aponeurotic lamina extended
over the back of the foot, and with the tendons of the
long extensor of the toes; the inferior surface with the
tarsus, the metatarsus, the interossei dorsales muscles, and
the phalanges.

The office of this muscle is to assist in extending the
first four toes, and it directs them a little outwards.

INTEROSS5EI EXTERNI.

These small muscles are similar in form and arrange-
ment to those of the hand. They are seen on the back of
VOL. T. 41
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the foot at &, b, b, b; being attached posteriorly between
the metatarsal bones of all the toes; anteriorly, to the
first joint of the smaller toes. They are divided into ad-
ductors and abductors of the toes.

The office of these muscles is to separate the toes.

PLANTAR REGION.

FLEXOR BREVIS DIGITORUM PEDIS.

This muscle, a, is situated in the
middle part of the sole of the foot.
Posteriorly it is attached to the infe-
rior surface of d, the os calcis, to the
inner surface of the plantar aponeu-
rosis, and to the tendinous septa
interposed between this muscle and
the abductors of the toes. It forms
a thick fleshy mass, and divides into
four tendons, which, having advanced
beyond the tarsus, are split for the
passage of the long flexor tendons,
and are ultimately attached to the
inferior surface of the second phalanx
of the four lesser toes. The tendon
to the little toe, however, is not al-
: ways found.

The inferior surface of the short flexor of the toes is
connected with the plantar aponeurosis ; the superior sur-
face with the lumbricales and accessory muscle of the
flexor longus, with the plantar vessels and nerves, and
with the tendons of the long flexor. The inner border is
united to the adductor pollicis posteriorly, but is separated
from it anteriorly by the tendon of the flexor longus and
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apparatus of moving powers to assist the flexors of the
toes. The lumbricales pedis are situated at the anterior
part of the foot, and extend from the tendons of the flexor
longus digitorum pedis, to the first phalanx of the four
lesser toes.

The inferior surfaces of the lumbricales are connected
with the plantar aponeurosis ; their superior surfaces with
the abductor pollicis pedis, the transversus pedis, and with
the plantar interosseous muscles.

- The office of the lumbricales is to bend the toes, and
to draw them a little inwards.

FLEXOR BREVIS POLLICIS PEDIS.

The fleshy part of this
muscle, @, is connected al-
most inseparably to the ad-
ductor aud abductor pollicis.
It is attached posteriorly to
the fore part of the os calcis,
and to the two cuneiform
bones; extending anteriorly
to the inferior and lateral
part of the first phalanx of
the great toe, and to the sesa-
moid bones of the articula-
tion.

The inferior surface of
the short flexor of the great
toe is connected with the
plantar aponeurosis, flexor
proprius, and adductor pollicis pedis ; the superior surface
with the tendon of the peroneus longus, and with the first
metatarsal bone : the oufer edge is united to the abductor
pollicis.
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OBSERVATIONS ON THE MUSCLES.

In describing the offices of muscles I have confined my
observations to their simple motions; but there are very
few simple motions in the animal economy: almost every
kind of contraction is the effect of a combined effort of
several of the muscles. One action produces another: for
this reason, the two points by which a muscle is attached
have an equal tendency to move; if not prevented by the
action of other muscles, both extremes would come into
motion when the muscle contracted: thus, by the con-
traction of the extensors of the leg, the limb would be bent
on the foot equally with the foot on the leg, if the foot
was not fixed ; but it can only be so fixed by means of
muscles acting in a reverse, or opposition to the extensors;
therefore, whenever two points of attachment are move-
able, the simple motion of the one extreme supposes the
contraction of a muscular power to fix the other. No
muscles are enabled to move singly without the aid of
other muscles, except those which are inserted by one of
their extremities into a fixed, and by the other into a
moveable point, as those of the eye, and the greatest part
of the moving powers of the face. We may remark, how-
ever, that there is always an immoveable line or point
from which every ordinary motion originates, and one ex-
tremity is always more moveable than the other; thus,
although the two attachments of the gastrocnemii are
moveable, yet these muscles act more effectually upon the
foot than upon the femur,

To ascertain the office of a muscle, we must examine
its direction from the more fixed, up to the more moveable

VOL. 1. 42
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point—the reverse of that direction is the line of action.
The tibialis anticus directed downwards and inwards raises
the foot and brings it outwards ; the rectus femoris directed
from the pelvis towards the patella raises the leg without
the least deviation. Every other muscle, whatever may
be its attachments, has the same disposition : they always
act in the reverse of the line of their direction ; the coraco
brachialis, which is directed downwards and outwards from
the shoulder towards the arm, moves the latter upwards
and inwards. By this rule, when we see a muscle we may
decide for what uses it was intended.

The whole effort of the contraction in long muscles is
usually concentrated on a single point of the tendon: in
the greatest part of wide muscles, on the contrary, the
insertions being on the sides, and by a number of points,
all the fibres have not an uniform action. The different
parts of the same muscle may be intended for very differ-
ent, and even for opposite uses; thus, the anterior fibres
of the deltoides advance the arm, the posterior draw it
backward, and the lower part of the serratus major does
not act like the upper; frequently, even different portions
of the same muscle do not contract simultaneously : the
upper portion of the trapezius may act independently of
the lower ; the same may be observed of the muscles of
deglutition. In the long muscles, however, every fasci-
culus concurs to produce the same effect at the same
moment.

If a wide muscle is concentrated in one common point,
as the temporal and deltoid, which is attached to a multi-
plicity of points on the one part, and on the other is
attached by a single tendon, then the average direction of
all its fibres is to be taken to ascertain its office. If a
muscle is attached by many points at each extremity, the
line of direction of its fasciculi must be examined to judge
of its action, 1t isin this way we understand the action of



OBSERVATIONS ON THE MUSCLES. 323

the rhomboideus, serratus magnus, ete. In those muscles
which are reflected, as the obliquus superior of the eye,
the circumflexus palati, the peronei, ete., the action of the
muscle must be caleulated from the point of reflexion only.
The orbicular muscles, as those situated round the lips,
the eyes, etc., bave in general no fixed point: they are
intended merely to contract the aperture round which they
are situated.

Let it again be observed, that with very few exceptions,
the actions ol muscles are associated. A number of mus-
cles are required, even to nod the head, to maintain the
body erect, to put it in motion, or to continue it in pro-
gression ; and in very great bodily efforts, all the voluntary
muscles appear to be in action.

In early life, the muscular system appears to be pene-
trated with less blood than at a later period, the muscles
of the infant being of a much paler colour than those of
the adult; as age advances they gradually assume a deeper
colour, they receive a greater supply of blood-vessels, and
consequently are more abundantly nourished than many
other organs. During the period of infancy and youth,
the conformation of tue male and female muscles is analo-
gous. In the former, after growth in stature is completed,
the muscles increase in bulk ; to the slender and rounded
form of adolescence, alternate projections and depressions
mark the outline of the more manly form; and we may
remark at this period the muscular system appears (if the
organs are well exercised) through the integuments, the
fleshy masses of muscular fibre forming prominences sepa-
rated by distinct grooves. Painters and sculptors pay
great attention to the development of the muscles, making
them characteristic of the figures they represent under
different circumstances and modes of life ; as we may ob-
serve in the statues of the Farnese Hercules and Pancra-
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tiaste, contrasted with those of the Antinous and Apollo
Belvidere.

As the muscles increase in thickness they acquire more
density. A remarkable difference may be observed in the
firmness of the muscles, especially in a state of contraction,
in the adult and in the infant, and between persons who
are accustomed to take a great deal of robust exercise
and those who are less accustomed to exertion; thus,
while the sedentary and indolent are remarkable for the
flaceidity of their muscles, the active have them firmly
developed. The gymnastic exercises are very much cal-
culated to produce this effect, and to strengthen the mov-
ing powers ; but such exercises should be taken gradually,
and youth should not be urged to exertions beyond those
which they can accomplish without subsequent painful
sensations.

In the prime of life, the colour of the muscles is of a
deep red; in the subsequent stages of life they gradually
fade ; but there are other causes besides advanced age
which destroy the brilliancy of their hue, such as ill health,
and excesses of any kind, which have a depressing influ-
ence on the vital powers.

As age advances, the muscles undergo other changes:
the fibres become tough and resistant, and their excess of
density seems to prevent their contraction ; at least, they
can no longer perform with such rapidity as formerly, nor
can movements be continued so long, for weariness sooner
follows. But though in persons advanced in life the fibres
are dense, the general feeling of the muscles is loose and
flaccid, and the calves of the legs quiver in walking, as if
less capable of action. Old age is a period at which mo-
tion causes a tremor of the whole muscular system. Why
1s this? Brcmar says, it is because the muscles no longer
possess a sufficient degree of contractility, and that they
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are thus too long for the spaces which they fill. This
appears to proceed from the contractility of the tissue
being reduced in the last stage of life. We are convinced
of this fact by comparing a muscle divided transversely in
a young and in an aged person: in the former it contracts
much more than in the latter.

By the very great contractility of the muscles of youth,
all their fibres are drawn closer together during repose, as
well as in action ; but in the progress of age this effect is
no longer produced : these organs therefore remain lax and
flaccid, a phenomenon which indicates the low state of
contractile power.

As the blood flows in less quantity to the muscular sys-
tem of infants, and increases gradually as persons become
of an adult age, so the quantity of blood gradually de-
creases as persons become advanced in years; the vessels
in old subjects become partially obliterated, and the parts
being deprived of their former supply of the vital fluid, are
left in the state before described, possessed of a reduced
state of vital contractility and sensibility.

The condition of the muscular system after death de-
pends upon the causes which produced it: in ordinary
cases, after a short time the dead body becomes stiff, and
retains the form it is placed in until decomposition takes
place ; but in some particular cases, as in poisoning and
suffocation from the fumes of charcoal, and in several other
instances, the muscles never become firm : all contractility
is extinct, and the body continues soft and flexible.
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BURSE MUco0sE, or Mucous Bags.

The structures we are about to describe not only enter
into the composition of joints, but are placed between the
tendons and bones exposed to much friction, and therefore
may be considered as auxiliaries to the moving powers.
The burse mucosz are intended for the same purpose as
the synovial membranes, viz. to produce or secrete a fluid
similar to the synovia, which lubricates contiguous surfaces.
Their structure and anatomical arrangement are nearly the
same, both being shut sacs. Dr. Moxroe discovered and
described 140 of them, and since which several other
burse have been described by Dr. RosesxmvLrer of Leip-
sic; they perform the office of friction-wheels in machi-
nery, and take off too severe pressure or friction from the
bone or tendon. Burse vary considerably in size, as well
as in form, some being oval or circular, others elongated,
so as to form sheaths which inclose tendons. Thus, where
tendons are retained in situ by fibrous sheaths, the conti-
guous surfaces are invested by a bursal membrane reflected
over them, as the different flexor and extensor tendons in
both extremities; and also where a muscle has to slide
over a bony prominence, as where the gluteus maximus
passes over the great trochanter, a bursa is interposed ; or
where processes of bone play on fibrous structures, as be-
tween the acromion and the capsule of the shoulder joint.
These instances will suffice to point out the operation of
the general principle which determines the formation of
synovial or mucous burse. The following enumeration is
from Mr. BeLL, and constitute the principal bursz of the
human body.

In connection with the sHovLDER JOINT:

1st. A very large bursa under the acromion, and betwixt
it and the head of the humerus.
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2nd. Between the head of the clavicle and the coracoid
process of the scapula.

3rd. Upon the capsule of the shoulder-joint and under
the tendon of the subscapularis muscle.

4th. Under the deltoid musele.

5th. Under the tendon of the latissimus dorsi.

The principal bursz around the ELBow-JoINT are,

1st. Between the tendon of the biceps flexor cubiti and
the radius.

2nd. Over the round head of the radius and the exten-
sor muscles.

3rd. On the olecranon and under the triceps tendon.

About the wrisT,

Ist. A large bursa between the flexor tendons and the
carpus.

2nd. On the trapezium.

3rd. On the pisiforme.

4th. On the back of the carpus and under the extensor
carpi radialis.

5th. Between the ligament of the wrist and the tendon
of the extensor carpi ulnaris.

Besides these sacs or proper burse, sheaths surround
the tendons of almost all the muscles of the wrist-joint.

On the peLVIS,

I1st. A large bursa between the gluteus maximus and the
vastus externus,

2nd. Between the capsule of the hip-joint and the psoas
magnus and 1liacus internus.

3rd. Under the pectinalis.

4th. A large one on the surface of the trochanter major,
under the gluteus minimus.
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VASCULAR SYSTEM.

CHAP. 1.
ORGANS OF CIRCULATION.

THE HEART AND ITS ENVELOPES.

THE FPERICARDIUM.
Fig. 180.
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The heart is the central organ of circulation; and the
pericardium, b, b, is a membranous bag which incloses the
heart, a, and the roots of the arterial and venous trunks
which issue from it. It is situated in the lower part of the
anterior mediastium, above the aponeurotic centre of the
diaphragm. It is connected anteriorly with the pleura,
the thymus gland, the sternum, and the cartilages of the
sixth and seventh ribs of the left side ; posteriorly with the
bronchial tubes, the esophagus, and the descending aorta ;
laterally with the pleura, ¢, the phrenic nerves, and the
inner surface of the lungs.

The pericardium is composed of two membranes, an
outer fibrous and an inner serous.

The fibrous membrane is intimately united below with
the aponeurosis of the diaphragm ; it ascends around the
heart, embraces it as far as the base, and 1s continued to
a certain distance upon the trunks of the great vessels.
The pericardium, therefore, is not perforated by these
vessels, but its fibrous lamina forms sheaths for them.

The serous membrane is much more extended than the
fibrous membrane ; for after lining the inner surface of the
pericardium, it entirely covers the heart, and is continued
upon the aorta above its first curve; to the right, it is re-
flected upon the superior vena cava, to the left upon the
pulmonary artery before its bifurcation, and upon the right
pulmonary veins immediately after their issuing from the
lungs. This serous membrane of the pericardium dips
into all the irregularities of the surface of the heart, where
it is extremely thin and transparent, and is not easily de-
monstrated ; it also adheres intimately to the fibrous mem-
brane, but it has very little attachment to the vessels, and
can be raised from their surface without difficulty.

The inner surface of this membrane is smooth, glisten-
ing, everywhere in contact with itself, and is moistened
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with a serous fluid, to prevent ill effects from the heart’s
motion.

The arteries of the pericardium are very small, and are
derived from larger arteries in the immediate vicinity.
The veins correspond to the arteries, and partly terminate
in the vena azygos. There have not yet been any ner-
vous filaments traced into its lamina.

THE ELOOD.

I shall premise a few remarks on the blood, before 1
proceed to describe the organs which circulate it.

The general appearance of human blood is too well
known to render it necessary for me to describe it. The
blood circulates in the heart, arteries, and veins ; the esti-
mated quantity is about twenty-eight pounds in an adult.
In the veins it is of so deep a colour, that it is generally
termed black blood ; in the arteries it is of a bright ver-

million colowr.
In order to render the difference between venous and

arterial blood more distinct, Masexpie has given the fol-
lowing table of them.

Venous Blood. Arlerial Bload.
Colour . . - . . Blackred .. Yermillion red.
Odour . . . = » Waeak .. Strong.
Temperature . . . 101-75° F. « Near 104* F.
Capacity for caloric . 8520 « 839,
Specific gravity . . 1031 . 1049,
Coagulation . . . Less rapid .. More rapid.
Serum . . . . . Moreabundant .  Less abundant.

p Waier being one thetsand,  Dr. J. Davy’s Philosophical Transactions, 1815.
1 Waler being one thousand.
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The blood is the most important fluid of the body, and
most essential to the support of its functions. Many able
anatomists and physiologists have considered it as a living
fluid ; and the arguments of those who maintain its vitality
are very strong: I consider, stronger than those who take
an opposite view of the question. While hot and in motion
in its vessels, the blood remains constantly fluid ; when it
cools and is at rest, it coagulates and becomes a gelatinous
mass, which gradually separates into two parts: the one,
the crassamentum or the more solid part, the other, the
serum or fluid.

The respective relations in the quantity of serum to the
crassamentum, and those of the colouring matter to the
fibrin, are variable, according to the circumstances of age

and the state of the health.

The ecrassamentum forms more than half of the blood ;
it is plastic, thick, and in consistence like a strong glu-
tinous jelly, which soon putrifies in the air; but dried by
a gentle heat, becomes a dark brittle mass. The sur-
face of the coagulum, after being exposed in a vessel to
atmospheric air, becomes of a florid red colour; but the
lower surface contiguous to the vessel is of a deep black ;
the change of colour on the surface is supposed to be
owing to the oxygen of the atmosphere uniting with the
blood. The crassamentum is composed of—1st, red glo-
bules; 2nd, fibrin. The red globules are obtained by
agitating the crassamentum of the blood in the serum;
when the globules, on examination with a powerful micro-
scope, will be found floating in that fluid. According to
the observations of Captain KaTer and Dr. Youne, who
measured the red globules of the blood with a micrometer,
and thus agree that the size of them is between L and

1 4000

im of an inch in diameter, or, taking the medium, -

of an inch".

r 8ee alao Sir E. Home’s paper, Philesophical Transactiong, 1819,
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The red matter of the blood is soluble in water; when
dried and calcined, it yields a charcoal, which furnishes
during its combustion ammonial gas, and gives the hun-
dredth part of its weight of ashes, composed of

Oxide of iron . - - : : : L
Phosphate of lime, with phosphate of magnesia . &

Pure lime 3 : : - . . . ; 17.5
Carbonic acid . - : : : : - : 19.0

The fibrin, separated from the colouring matter, is
whitish, insipid, and inodorous; elastic when moist, but
brittle when dry. 1In distillation it gives out a great quan-
tity of carbonate of ammonia and carbon, the ashes of
which contain phosphate of lime, a little phosphate of mag-
nesia, carbonate of lime, and carbonate of soda. A hun-
dred parts of fibrin are composed of

Carbon . ; . 53.360
Oxygen 3 19.G85
Hydrogen . . : 7.021
Azote : : : 19.934

The serum is a transparent liquid, slightly yellow; its
odour and taste resemble the odour and taste of the blood.
According to Mr. Braxp, the serum is almost pure albu-
men, united to soda, which holds it in a liquid state. At
a temperature of 158° F. it becomes a solid mass, like the
white of an egg, and forms on coagulating numerous small
cells, which contain a matter very analogous to mucus.
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According to Dr. Marcer, one thousand grains of the
serum of human blood contain®,

Water . - 3 2 : : - 4 : 0900.00
Albumen . - . . ol e : - 86.8
Muco-extractive matter S i . 4.0
Muriate of Soda, with some muriate of Potash . 6.6
Subearbonate of Soda . : : . : g 1.65
Sulphate of Potash . e - e : 0.35
Phosphates of Lime, Iron, and Magnesia . . 0.60
1000.00

From different analyses of blood, and as the processes of
investigation are perfected, we discover in the blood all
the principles, all the elements of the various organs of the
body. We are able with confidence to point out its fibrin
as the same matter with the muscular fibre ; the albumen,
that which forms cartilage, and so great a number of mem-
branes and tissues; the adipose matter, when combined
with osmazome and albumen, constitutes the nervous mass ;
the phosphates of lime and magnesia, which constitute a
great portion of the bones; the elements of the most re-
markable excrementitious substances, as urea and the
yellow matter of the bile, the urine, and that which by
absorption extends itself into the cellular tissues around
contusions*.

The blood, therefore, is the common source from which
every tissue of the body borrows and chooses its materials
according to its degree of sensibility, and appropriates them
to itself, and subsequently retains or rejects them. The
body derives its nourishment from the blood, which sup-
plies the waste that is continually going on in the animal
frame ; and the reproduction of any part which may have
been destroyed, equally depends upon it. The blood, 1m-

o Philosaphical Transactions for 1819, These results very nearly eoincide with an ana-
lysis of BenzeLivs.
+ See Majendie’s Compendium of Physiology, Art. Blood.
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pelled by the heart, is transmitted by the arteries to the
most minute part of the body, building up the several
structures, and keeping them in a state of repair. The
superabundant quantity is returned to the heart by the
several veins; but as a large portion of it is expended in
preserving the healthy state of the body, it is necessary that
a constant supply should be provided, and this is formed
in abundance from both animal and vegetable food.

THE HEART.

Fig. 181.

The heart is a hollow muscular organ: its form is an-
nexed. It is inclined forwards, downwards, and outwards,
and from right to left; its general connections have been
pointed out in deseribing the pericardium. The position
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of the heart somewhat changes as it follows the motions
of the diaphragm in breathing, and its weight draws it in
different directions according to the inclination of the body.

The anterior surface is turned a little upwards, and
presents in its middle a groove passing from left to right
obliquely downwards, and in whieh is lodged the anterior
coronary artery and vein in the midst of a considerable
quantity of adipose tissue. The posterior surface is nearly
horizontal, and rests upon the aponeurotic centre of the
diaphragm : it is traversed almost vertically by a channel
which receives the posterior coronary artery and vein.
The base of the heart is situated behind and to the right,
and is separated from the vertebral column by the aorta
and the esophagus. There is observed on it an oblique
groove, which indicates the junction of the auricles and
ventricles. The apex is inclined forwards and to the left,
and in the living body is felt beating in the interval of the
cartilages of the fifth and sixth ribs.

The heart contains four cavities, which are termed its
auricles and ventricles. An auricle and a ventricle is
placed to the right, and to the left the same disposition is
observed. On each side the auricle communicates with
the corresponding ventricle. In the right cavities there is
found black blood, which has been received from all parts
of the body, and which must be submitted incessantly to
the action of the air in the lungs; in the left cavities we
find red blood, which has been received from the lungs,
having already undergone a certain change from the atmos-

phere, for the purpose of again circulating through the
whole body.
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RIGHT SIDE OF THE HEART.

THE RIGHT AURICLE.
Fig. 182,

The right auricle is also called the anterior auricle ; its
situation is obvious in the figure before us®. On the right
side it has a loose appendage with denticulated borders,
which bearing some resemblance to a dog’s ear, the whole
cavity has obtained the name of auricle. The parietes of
this cavity, Fig. 181, n, are so thin as to be semitranspa-
rent ; but in the inner surface at ¢, Fig. 182, its muscular
fasciculi are disposed somewhat like the teeth of a comb,
therefore have been named musculi pectinati. Its poste-
rior part, b, presents the orifice of the superior vena cava,
inclining forwards and downwards ; this is separated from
a, d, the orifice of the inferior vena cava, by a projection
formed by a thickening of the muscular coat, the tuber-

u The venm eave, the auricle, and its opening into the ventricle, is here laid open.
VOL. I.
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position is irregular, some taking a vertical course from the
apex to the base, while the others cross them in all sorts
of directions, and form with them a confused network.

Some of these fleshy columns are much larger than the
others, and their number also varies from three or four to
eight or nine. These are attached to some points of the
parietes of the ventricle, and extending from the apex to
the base, they terminate abruptly, each by several small
white tendinous strings, called corde tendinee, which are
fixed into the points of k, &, the tricuspid valve; in one
part diverging from, at another part uniting with, each
other. There are other muscular fasciculi attached to the
parietes in the manner of pilasters; they follow every
variety of direction, and are interlaced with each other, so
as to represent network, leaving between them depressions
of different dimensions.

The entrance from the right auricle to the right ventri-
cle is termed the auriculo-ventricular orifice, which is fur-
nished with membranous folds, k, k, termed the tricuspid
valve, on account of its being divided into three triangular
portions, the form of two of which we see in the figure.
One of the surfaces of the valve is turned towards the pa-
rietes of the ventricle, the other towards the cavity of the
auricle. One of its borders is attached to the circumfer-
ence of the orifice, the other is divided into three fluating
portions, which are held in situ by the corde tendinew, or
tendons of the carne® column®z. This valve i1s thin and
transparent in its whole extent, but becomes thicker at its
free edge, for the attachment of the small tendons which
I have before deseribed.

There is another aperture of a smaller size than the pre-
ceding, and leads to the pulmonary artery.
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COMMENCEMENT OF THE PULMONARY ARTERY.

The office of this artery is to carry the blood into the
lungs, to be submitted to the action of the air in respira-
tion. The pulmonary artery arises from the left part of
the right ventricle; its orifice is surrounded by a callous
ring, which indicates the limits of the muscular fibres of
the heart ; this orifice is moreover furnished internally with
three membranous folds, ¢, ¢, ¢, which are named sigmoid
or semilunar valves: their semicircular form is seen in this
figure. They are adherent to the artery by their convex
and inferior border, and present in the middle of the loose
margin a small tubercle of a fibro-cartilaginous texture,
termed the corpus Arantit*. These are thin and trans-
parent; they are in contact at their extremities, and when
let down they completely close the artery, and thus pre-
vent the blood which it contains from again entering the
ventricle.

The pulmonary artery passes obliquely upwards and to

v S0 named from Arantius, who first deseribed them.






342 THE HEART.

than the right. It presents at its superior and inner part,
at a, an auricular appendage, similar to that of the right
auricle, but smaller. The interior surface, or the cavity
of this auricular appendix, contains much fewer musculi
pectinati than that of the right appendage. Below is the
lelt auriculo-ventricular orifice, leading to the left ventri-
cle. The right side is smooth, and formed by the auri-
cular septum. We may observe that the fossa ovalis is
here less distinet than on the right side. The left side is
perforated at b, d, by two corresponding pulmonary veins;
the orifices are very near each other. Like the right pul-
monary at f, e, they are destitute of valves,

THE LEFT VENTRICLE.

Fie. 185.

This ventricle is placed at the posterior part of the left
side of the heart. Observe at b, and at 7, Fig. 184, the
great thickness of the muscular parietes. The interior is
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The membrane of the left cavities of the heart forms
part of the inner tunic of the vessels that carry red blood ;
it extends from the extremities of the pulmonary veins to
the whole cavity of the auricle, and penetrates into the
ventricle. At the entrance of the latter its thickness in-
creases, and it is so prolonged and doubled on itself, as to
form the mitral valve ; we may then view this membrane
if we examine the aorta forming the semilunar valves, and
extending itselfl into it, and constituting a lining to all the
vessels of the arterial system.

THE VESSELS OF THE HEART.

There are two arteries which rise immediately from the
aorta, and are called coronary; these terminate in veins
which have the same name, discharging themselves into
the right auricle; its lymphatics "are very numerous, and
pass before the aorta and left bronchus, The nerves also
which come from the cardiac ganglion are very thickly
distributed upon the heart. We must consider a portion of
the pericardium likewise as contributing to the structure
of the heart, for its whole exterior is invested with it.

VOL. 1. 15
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Fig. 186.

GENERAL OBSERVATIONS ON THE HEARTY,

The office of the heart is to force the blood, through the
vessels which are connected with it, to the remotest parts
of the body, and the same force returns it to the heart by
means of the veins ; thus the blood is incessantly flowing
from the heart, and again proceeding to it, through the
whole period of life, in one circuitous, continual, and inter-
minable stream, hence called the circulation. Having
studied the heart, we are now prepared to understand its
duplex structure and functions, i.e. there is an auricle and
a ventricle on the right side, and similar cavities on the
left side: the right performs the less, or pulmonic circu-
lation ; the left, the great, or systematic circulation. But

w The weight of this organ is about ten ounces in an adult, or, as compared to the body,
as 1 to 200,
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to give a more detailed account of the process: 1st, the
descending vena cava, q, conveys the blood from the head
and upper extremities, the ascending vena cava®, o, col-
lects all the blood from the lower part of the body ; they
meet and form the right auricle, n. We may term this
the first cavity of the heart; its contractions carries the
blood into the right ventricle, b, which is stimulated by
the quantity and ‘quality of the blood, contracts, and forces
the blood through the lungs by means of the pulmonary
artery, k, which divides into right and left, to convey the
blood by the branches [, {, which are distributed through
all the cells of the lungs, to render it fit for the general
circulation,

2nd, The veins of the lungs, m, m, are sometimes three,
at other times four, in number: they return the blood,
which has been purified in the lungs, to the left auricle, r;
this cavity contracts and fills the left ventricle, a, and the
muscular action of this ventricle at each beat propels all
the blood of the body, communicating its vibrations to the
extremest vessels. The blood thus distributed by the
large trunks, namely, the aorta, ¢, ¢, f, the arteria inno-
minata, g, the subclavian artery, A, and the left carotid
artery, ¢, to the smaller branches, is brought back by the
veins which are continued from their extremities; this is a
fact proved by the veins being filled when a fluid is injected
into the arteries. The circulation of the blood also may
be seen in the pellucid parts of animals by the aid of a
microscope.

x p, Veins from the liver, spleen, and bowels,
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ties; they are shown in Fig. 186, and designated the arte-

ria innominata, g, the left carotid, h, and the left subcla-
vian artery, 1.

ARTERIA TNNOMINATA.

This artery ascends obliquely to the right, on the side
of the trachea, and after the course of an inch divides into
two frunks, of which the one is the right carotid, the other
the right subclavian artery.

PRIMITIVE CAROTID ARTERIES.
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ternal carotid between the two preceding arteries, passing
inwards and forwards; it is directed a little upwards, and
enters between the hyo-glossus and the genio-glossus as
far as the root of the tongue, proceeding horizontally along
its base under the name of the ranine artery. The lingual
artery sends branches beneath the hyo-glossus muscle, and
to the middle constrictor of the pharynx, the thyro-hyoi-
deus, and the digastricus. From the same point the dor-
sal artery of the tongue arises, ramilying in the back of
the tongue, the tonsils, and the velum palati. Several
twigs from the lingual artery penetrate the genio-glossus
musecle ; and one considerable branch, named the sublin-
gual artery, passes forwards above the sublingual giand,
furnishing branches to those parts, to the mucous membrane
of the mouth, and to the adjacent muscles. Lastly, the
lingual artery supplies many branches under the tongue,
which ramify in the substance of this organ; at the tip,
and above the frenum of the tongue, the two lingual, whicn
have gained the name of the ranine arteries, anastomose
with each other.

POSTERIOR BRANCHES OF THE EXTERNAL CAROTID
ARTERY. 7

IV. OCCIPITAL ARTERY.

This artery, f, commences at the posterior part of the
external carotid under the parotid gland ; passes obliquely
backwards, beneath the posterior portion of the digastricus ;
ascends between the transverse process of the atlas and
the mastoid process of the temporal bone, and finally ter-
minates in a tortuous manner upon the back part of the
head. The occipital artery furnishes superior, posterior,
and inferior branches, which supply the muscles in that
region. One of them, which is larger than the others, is

VOL. I. 47
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named the posterior mastoid artery, from traversing the
mastoid foramen, and is subsequently lost on the dura
mater ; others descend in the substance of the muscles on
the lateral part of the neck. The extreme branches are
more superficial, and lose themselves in the muscles of the
posterior region of the neck.

V. THE POSTERIOR AURICULAR ARTERY.

This is one of the smallest branches of the external
carotid ; it passes between the auditory canal and the mas-
toid process, and gaining the inferior part of the external
ear, divides into two branches, which are distributed to the
posterior auricular and temporal muscles, and the integu-
ments. But before its division, it furnishes the stylo-mas-
toid artery, which enters the foramen of the same name,
passes through the aqueduct of Fallopius, and supplies the
mucous membrane of the tympanum, the semicircular ca-
nals, ete.

¥1. INTERNAL BRANCH OF THE EXTERNAL CAROTID AR-
TERY, OR INFERIOR PHARYNGEAL ARTERY.

This artery passes vertically along the lateral and poste-
rior part of the pharynx, between the external and internal
carotids, and divides into two branches, namely, the pha-
ryngeal, which is distributed to the constrictor muscles of
the pharynx, and the meningeal branch, which passes
between the internal carotid artery and the internal jugular
vein, and entering the foramen lacerum posticus, is distri-
buted to the dura mater.
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VIII., INTERNAL MAXILLARY ARTERY.

This artery is larger than the temporal ; it commences
at the external carotid about the same point, and is re-
markable for the great number of important branches which
it supplies to the deep parts of the face. In this figure the
temporal zygoma and the ramus of the jaw is removed, to
shew its course between the pterygoid muscles to the floor
of the orbit, and spheno-maxillary fossa.

g
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BRANCHES OF THE INTERNAL MAXILLARY ARTERY BE-
HIND THE NECK OF THE CONDYLE OF THE JAW,

I. MIDDLE MENINGEAL ARTERY.

This is the largest branch, a, of the internal maxillary
artery ; it mounts almost vertically between the two ptery-
goid muscles, and passes into the eranium by the foramen
sphinosum of the sphenoid bone. It furnishes branches to
the dura mater, the fifth pair of nerves, and to the aque-
duct of Fallopius, and then divides into the anterior and
posterior branches; the former is found in a deep groove
of the parietal bone, and supplies the exterior surface of
the dura mater; the latter is distributed to the posterior
part of that membrane.

The ultimate ramifications of the meningeal artery com-
municate with those of the opposite side of the dura mater.

II. INFERIOR DENTAL, OR INFERIOR MAXILLARY ARTERY.

This vessel descends anteriorly along the inner surface
of the ramus of the lower jaw, at the outer side of the pte-
rygoideus internus, enters the inferior dental canal, and
emerges by the mental foramen. Before entering the
dental canal it supplies the pterygoid muscle ; in the canal
it furnishes the teeth with branches, which pass through
the foramina at their roots. One of its branches passes
out of the mental foramen, is distributed to the triangularis
and quadratus muscles, at b, and communicates with the
facial artery ; another branch continues its course to the
chin, and gives twigs to the canine and incisor teeth.
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OPHTHALMIC ARTERY.
Fig. 189,

This artery enters the orbit, traversing the optic fora-
men with the nerve f, of the same name, on the outer side
of which it is situated ; afterwards it crosses above it, being
covered by the rectus superior of the eye, g, and proceeds
horizontally along the internal wall of the orbit as far as
the internal canthus, where it terminates in sending off the
following branches :

I. THE LACHRYMAL ARTERY.

This artery arises from the ophthalmic immediately after
its entry into the orbit, passes outwards between the exter-
nal side of this cavity and external rectus muscle, as far
as the lachrymal gland, ¢, where it ramifies, and supplies
the muscles in this region, as also the muscles of the supe-
rior and inferior eyelid.

II. THE CENTRAL ARTERY OF THE RETINA.

This artery is exceedingly slender; it obliquely perfo-
VOL. T. 48
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rates the coverings of the optic nerve, reaches its centre,
and passes into the eye, where it sends a great number of
branches to the inner surface of the retina, as far as the
corpus ciliare ; one of its branches penetrates the vitreous
humour, and may be traced, when injected with mercury,
to the posterior part of the capsule of the chrystaline lens.

ARTERIES SENT OFF BY THE OPHTHALMIC ABOVE THE
OPTIC NERVE.

I1I. THE SUPRA-ORBITAR ARTERY.

This artery passes forwards along the superior wall of
the orbit, and makes its exit by the supra-orbitary foramen,
where it divides into an internal and an external branch,
the former supplying the muscles in that region, the latter
extending to the integuments of the forehead.

IV. THE POSTERIOR CILIARY ARTERIES.

These arteries are very numerous, generally thirty or
forty ; they communicate with each other round the optic
nerve, and traverse the sclerotica. The greater number,
however, of these arteries, pass between the sclerotic and
choroid coats, and are distributed to the external surface
of the latter, forming a very delicate network.

V. THE LONG CILIARY ARTERIES.

These arteries are two in number, one on the inner side,
the other on the outer; they penetrate the sclerotica, pass
forwards between this coat and the choroid, and arriving
at the ciliary circle, form by their anastomoses a network
on the great circumference of the iris. From the inner
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part of this arterial circle other smaller branches proceed,
and form a second circle within the former; and these
again form a third circle of vessels of greater tenuity, which
immediately surrounds the pupil.

V. THE SUPERIOR AND INFERIOR MUSCULAR ARTERIES.

These arteries are distributed to the superior and infe-
rior muscles of the eye, to the periosteum of the orbit, and
to the lachrymal sac.

ARTERIES SENT OFF BY THE OPHTHALMIC IN ITS COURSE
ALONG THE INSIDE OF THE OPTIC NERYE.

Vii. THE POSTERIOR AND ANTERIOR ETHMOIDAL ARTERIES,

These arteries are directed towards the internal part of
the orbit, traverse the posterior internal orbitar canal, and

are lost on the dura mater within the cranium.

VIII. THE SUPERIOR AND INFERIOR PALPEBRAL ARTERIES.

These arteries supply the anterior parts of the orbit, the
caruncula lachrymalis, the lachrymal sac, and the eyelids,
and communicate with the lachrymal artery.

BRANCHES WHICH TERMINATE THE OPHTHALMIC ARTERY.

IX. THE NASAL ARTERY,

This artery issues from the orbit above the tendon of
the orbicularis palpebrarum, passes to the root of the nose,
and unites with the terminating branches of the external

maxillary artery.
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X. THE FRONTAL ARTERY.

This artery passes out of the orbit, and ascends on the
forehead, where it is entirely distributed. After the inter-
nal carotid has given off the ophthalmic artery, it furnishes
the following branches :

I. THE COMMUNICATING ARTERY OF WILLIS,.

This artery commences from the internal carotid after
the ophthalmic, passes backwards and a little inwards on
the side of the pituitary body and mammillary eminences,
and communicates with the posterior cerebral artery, which
is furnished by the basilar.

I11. THE ARTERY OF THE CHOROID PLEXUS.

This artery commences above the preceding; it passes
outwards and backwards near the erus cerebri, penetrates

into the lateral ventricle, and is distributed to the choroid
plexus.

11I. THE ANTERIOR CEREBRAL ARTERY.

This artery passes under the anterior lobe of the brain,
e, Fig. 193, where it approaches that of the opposite side,
and anastomoses with the communicating artery of Willis.
It sends off branches to the fonix, the anterior commisure,
and the septum lucidum. Afterwards the cerebral artery
is directed forwards, turns round the anterior part of the
corpus callosum, and takes the name of that part, termi-
nating on its posterior surface.

I¥. MIDDLE CEREBRAL ARTERY.

This artery passes outwards and backwards, and dips
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into the fissure of the anterior and middle lobes of the
brain, where it divides into two branches, one for the ante-
rior, the other for the middle lobe of the brain.

SUBCLAVIAN ARTERY.

This artery, a, is so named from its situation under the
clavicle ; it is situated at the superior part of the chest,
and extending from the arch of the aorta ; it proceeds un-
der the clavicle, b, &, and over the middle of the first rib,
passing between the anterior and middle scaleni muscles,
then runs under the arch of the pectoralis minor, I, and
enters the axilla, where it assumes the name of the axillary
artery. The right subclavian arises from the arteria inno-
minata, the left separates from the aorta at the termination
of its arch. These arteries give branches directly upwards,
and directly downwards to the neck, throat, and chest.
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BRANCHES OF THE SUBCLAVIAN ARTERY.

I. YERTEBRAL ARTERY.
Fig. 191.

This artery is the largest branch of the subclavian, and
extends to the brain. It arises from the upper and back
part of the subclavian, @, ascends behind the inferior thy-
roid artery on the vertebral column, enters the foramen at
the base of the transverse processes of the sixth cervical
vertebra, and takes its course through the canal formed by
the union of the foramina of the transverse processes, ¢, ¢,
¢, ¢, ¢, of the other vertebre of the neck. At the dentata,
or second vertebra, it leaves this canal, curving upwars,
backwards, and outwards, and perforates the transverse
process of the atlas or first vertebra; it then passes between
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this vertebra and the occiput, forming a second curve;
lastly, it enters the skull at the great occipital foramen by
the side of the spinal marrow, and, penetrating the dura
mater, mounts upwards and forwards between the corpora
olivaria and pyramidalia, as seen in Fig. 193, &, b, uniting
with the corresponding vertebral artery to form ¢, the ba-
silar artery.

The vertebral artery sends off the following branches :

1. The posterior spinal artery, which arises near the
corpora pyramidalia, proceeds downwards and inwards
behind the spinal marrow, and is distributed on its poste-
rior surface as far as the second lumbar vertebra.

2. The anterior spinal artery, which commences near
the termination of the vertebral artery, and descends on
the anterior surface of the spinal marrow. On a level with
the occipital foramen it unites with the artery of the oppo-
site side to form a common trunk, which descends as far as
the lower extremity of the spinal cord, distributing branches
on either side of it, and finally communicating with the
middle sacral artery.

3. The inferior cerebellic artery, which commences at
the termination of the vertebral, or sometimes at the basi-
lar, and proceeds in a serpentine course, distributing nume-
rous branches to the eighth and ninth pair of nerves, to
the pia mater, and to the fourth ventricle, and to g, the
whole inferior surface of the cerebellum.
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II. BASILAR ARTERY.

The basilar artery, ¢, is formed by the union of the two
vertebral arteries, 4, b; it extends along the central groove
of the pons varolii, and divides into the following branches :

The superior cerebellic artery, which proceeds outwards
and backwards, and descends on the upper surface of the
cerebellum, where it spreads out into numerous ramifica-
tions.

The posterior cerebral artery, which proceeds down-
wards to the posterior part of the lobes of the brain, di-
vides into very many branches to supply the different parts
of this region, and receives the communicating branch of
WirLis, which is given off by the internal carotid artery.
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III. INFERIOR THYROID ARTERY.

This vessel, Fig. 187, d, commences at the superior
part of the subclavian artery, o: it extends vertically on
the anterior scalenus as far as the fifth vertebra, where it
turns inwards towards the thyroid gland, and sends off
internal and external branches to the trachea, esophagus,
longus colli, and other muscles in this region ; a branch
calied the ascending cervical extends upwards as far as
the rectus anticus major, and is distributed to the scalenus
anticus, the longus colli, and the splenius muscles; the
inferior thyroid artery, at the lower part of the gland,
divides into numerous branches, which supply this organ,
and anastomose with those of the opposite side, and with
those of the superior thyroid artery.

INFERIOR BRANCHES OF THE SUBCLAVIAN ARTERY.

I. INTERNAL MAMMARY ARTERY.

This artery, Fig. 197, e, arises from the subelavian, op-
posite the inferior thyroid, passes inwards and downwards
in front of the scalenus anticus muscle, enters the thorax,
descends along the sterno-costal cartilages, between these
and the pleura costalis, and divides into two branches near
the ensiform cartilage. It furnishes several branches to
adjacent muscles, and afterwards sends off the following
branches :

The anterior mediastinal artery, which descends in the
superior separation of the anterior mediastinum and divides
into branches, which supply the thyroid and thymus glands,
the pleura, and the cellular tissue of the mediastinum.

The superior diaphragmatic artery, which accompanies

VOL. 1. 49 '
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the nerve of the same name, supplies the fibrous membrane
of the pericardium, the thymus gland, and the medias-
tinum, and at length is lost in the fleshy fibres of the dia-
phragm. Tt also furnishes caternal and internal branches:
the external supplying the intercostal muscles, the internal
passing through them, and supplying the muscles of the
thorax and abdomen.

II. SUPERIOR INTERCOSTAL ARTERY.

This artery, Fig. 196, g, commences at the lower and
pack part of the subclavian, and descends under the pleura
in front of the neck of the first and second ribs, where it
generally terminates. In front of these ribs it sends off a
posterior and an external branch : the former is distributed
to the museles of the back, the latter to the intercostal
muscles, the periosteum of the vertebrz, the esophagus,
and the bronchi. In the second intercostal space it fur-
nishes external and internal branches, which follow pre-
cisely the same course as the preceding, and are distributed
to the muscles or communicate with the first intercostal
artery arising from the aorta.

EXTERNAL BRANCHES OF THE SUBCLAVIAN ARTERY.

I. TRANSVERSE CERVICAL OR POSTERIOR SCAPULAR ARTERY.

This artery, o, is directed transversely outwards, wind-
ing along the scaleni muscles above the nerves which form
the brachial plexus; then curving obliquely under the
trapezius, the levator anguli scapule, and the rhomboideus,
it terminates at the posterior border of the scapula, and
may be traced to its inferior angle. Near its origin this
artery gives off’ several branches, which ascend, and lose
themselves in the muscles at the side of the neck.
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IT. SUPERIOR SCAPULAR ARTERY.

This artery commences often at the preceding or at the
superior thyroid, takes a tortuous course behind and be-
neath the clavicle, and arrives at the superior border of the
scapula; it afterwards passes above the coracoid ligament,
sending branches to the trapezius, and ultimately descends
into the infra-spinatus fossa, between the bone and the
infra-spinatus muscle.

III. POSTERIOR OR DEET CERVICAL ARTERY.

This artery commences at the posterior part of the sub-
clavian, behind the anterior scalenus; it passes between
the transverse processes of the two last vertebre of the
neck, and extends to the great complexus muscle.

AXILLARY ARTERY.

This artery is the direct continuation of the subelavian;
it is situated at the superior and lateral part of the thorax ;
and in the axilla it extends from the first b, in the inter-
val of the two scaleni muscles, as far as the inferior margin
of the tendon of the latissimus dorsi. The axillary artery
is seen in Fig. 190, proceeding under the clavicle, b, g,
and under the arch formed by the pectoralis minor, A, /.
In the axilla it is surrounded by branches of nerves of the
brachial plexus, which form a sort of sheath for the artery.
The corresponding vein is always placed before the artery,
and it is further protected by a quantity of cellular tissue
and lymphatic glands. When it has passed the anterior
edge of the pectoralis major, it assumes the name of the
brachial artery.
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BRANCHES OF THE AXILLARY ARTERY.

I. ACROMIAL ARTERY.

This artery, h, commences at the anterior part of the
axillary ; it descends obliquely towards the deltoid muscle,
and in the narrow space which separates this muscle from
the great pectoral; it then divides into a superior and
inferior branch : the former ramifies on the shoulder joint,
the latter is distributed to the deltoid and the great pec-
toral muscles.

II. SUPERIOR THORACIC ARTERY.

This artery, I, generally arises with the former artery,
and descends between the two pectoral muscles, to which
it is distributed.

III. LONG THORACIC OR EXTERNAL MAMMARY ARTERY.

This artery, ¢, commences a little lower down than the
preceding; it descends from behind forwards, on the upper
and lateral part of the chest, along the inferior margin of
the pectoralis major, supplying this muscle, the serratus
magnus, the intercostals, the lymphatic ganglia of the
axilla, the integuments, and the mamma.

IV. INFERIOR SCAPULARS,

This artery, k, arises from the inferior part of the axil-
lary, opposite the inferior border of the tendon of the
subscapularis muscle ; it descends along the lower border
of this muscle, and gives off an inferior and superior

¢ Frequently termed the subscapuler arfery.
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BRACHIAL ARTERY.
Fig. 194.
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This artery, @, is a continuation of the axillary; it is
situated at the inner and fore part of the arm, and passes
along the inferior edge of the coraco-brachialis. About
the middle of the os brachii it crosses over the tendinous
attachment of that muscle, being situated between the
fleshy mass of the biceps and the upper fibres of the bra-
chialis externus. This artery then proceeds behind the
inner edge of the biceps, descending between that muscle
and the fibres of the brachialis internus; in approaching
the lower extremity of the os brachii, it is inclined for-
wards towards the bend of the arm, and lies at ¢, beneath
the aponeurosis, which is continued from the tendon of the
biceps flexor cubiti. = The brachial artery sends off nume-
rous branches to the different muscles of the arm, two of
which are more considerable than the others, and are
termed muscular branches.

I. SUPERIOR MUSCULAR BRANCH, OR DEEF HUMERAL.

This artery, b, commences at the inner side of the
brachial artery, immediately after it has left the axilla,
passes between the triceps and the humerus, accompanied
by the muscular spiral nerve, and proceeds between the
brachialis externus and the short portion of the triceps,
then divides into branches, which supply the triceps near
the olecranon and the super-adjacent integuments.

11. THE INFERIOR MUSCULAR ARTERY.

This artery, ¢, is sent off from the brachial about two
inches lower than the preceding; it descends among the
muscles of the inside of the arm, and is lost about the
inner condyle, k.
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ARTERIES FURNISHED BY THE THORACIC AORTA.

BRONCHIAL ARTERIES.

There are generally two bronchial arteries, a, b, one on
the right side; the other on the left; they are distributed
to the bronehi, and ramify in the pulmonary tissue.
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III. SPLENIC ARTERY.
Fig. 198,

In this figure the stomach and liver is turned up to shew
the pancreas and spleen. The splenic artery, e, at its
commencement proceeds from the right to the left, forming
several inflexions along the upper part of the pancreas, d,
as far as the fissure of the spleen, f. In this course it
furnishes—

The pancreatic branches, which supply the pancreas, d.

The left gastro-epiploic branck, which ascends a little
to the left towards the great extremity of the stomach, and
then descends along the great curvature, at the middle of
which, at g, it communicates with the corresponding artery
of the right side.

At a little distance from the spleen, f, the splenic artery
divides into five or six branches, which penetrate this
organ after furnishing—

The vasa brevia, which are short branches passing from
the divisions of the splenic artery, and are distributed to
the large extremity of the stomach.
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THE INFERIOR MESENTERIC ARTERY.

This artery commences at the anterior part of the aorta,
¢, it descends a little to the left, enters the iliac mesocolon,
and is extended to the rectum as far as the anus. It fur-
nishes the following branches:

Ist, The superior left colic artery, e, which extends to
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RENAL OR EMULGENT ANRTERIES.
Fig- ml«-

These arteries are of a large size, and very short ; there

is one on each side; they pass off from the aorta at f

transversely across the vertebral column, and arriving at
VOL. 1. 52
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THE ARTERIES WHICH TERMINATE THE AORTA BELOW.

MIDDLE SACRAL ARTERY.
Fig. 202.

At the fourth lumbar vertebra the aorta divides, Fig.
201, at 7, into the primitive iliacs; and the middle sacral
artery, o, commences at the back part of this division, and
descends along the anterior surface of the sacrum, and
terminates near the summit of the os coccygis: in the
annexed figure this vessel is marked a.

PRIMITIVE ILIACS,

These vessels, b, ¢, d, e, are formed by the bifurcation
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I[IT. GLUTEAL OR POSTERIOR ILIAC ARTERY.

Fig. 203.

This is the largest branch of the internal iliac; it des-
cends outwards and backwards, and passes out of the pelvis
through the sacro-sciatic notch, above the pyramidalis
muscle ; it then proceeds to the posterior part of the pel-
vis, covered by the gluteus maximus, and divides into two
branches: the superficial branch, e, is distributed to the
gluteus maximus and medius and the sacro-sciatic liga-
ment ; the deep-seated branch, a, b, ascends between the
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EXTERNAL ILIAC ARTERY.

This vessel, b, d, is formed by the bifurcation of the
primitive iliac artery ; it extends to the crural arch, where
it takes the name of femoral artery. The external iliac
descends obliquely outwards, along the inner and fore part
of the psoas muscle, having on its inner side the external
iliac vein. It furnishes the following branches :—

I. THE EPIGASTRIC ARTERY,.

This artery proceeds from the inner side of the external
iliac, at e, about an inch before it passes into the thigh; it
extends inwards and a little forwards, behind the spermatic
cord, the direction of which it crosses towards the external
border of the rectus abdominis musele. About two inches
above the pubis it is situated on the posterior surface of
this muscle, and terminates by several twigs at the umbi-
licus. Its distribution may be seen in Fig. 201, [

II. CIRCUMFLEX ILIAC ARTERY.

This vessel, Fig. 202, f, commences at the outer part
of the iliac artery, and ascends obliquely outwards along
the_external border of the iliacus muscle, as far as the an-
terior superior spinous process of the ilium ; it then passes
backwards, and divides into two branches; its external
branch supplies the transversalis and the internal oblique
muscles ; its internal branch [ollows the line of the crista
ilii, and terminates in the same muscles. In the subsequent
figure it is marked b.

YOL. L. 93
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Immediately the external iliac artery has emerged from
under the crural arch at ¢, it assumes the name of femoral :
it commences at the middle of the space which separates
the anterior superior spine of the ilium from the pubis;
it descends on the anterior and internal part of the psoas
muscle, and upon the external femoral vein ; towards the
lower part of the thigh it enters the aponeurotic sheath of
the triceps adductor magnus, m, on its exit from which it
takes the name of popliteal artery. To the surgeon, an
acquaintance with the femoral artery is of so much im-
portance, that its relative situation claims further notice.

Anteriorly, the femoral artery is connected with the
crural aponeurosis, the integuments, and the inguinal lym-
phatic glands ; it is situated in a triangular space, bounded
above by the crural arch, on the outer side by the sartorius,
and on the inner side by the middle adductor and the vas-
tus internus. Farther down it is covered by the sartorius
musele, which crosses its direction. Posteriorly, it is situ-
ated upon the pectineus and the middle adductor muscles.

On the outer side it is connected at first to the crural
nerve ; then to the tendon of the psoas and the iliac mus-
cles; and lastly, it is placed upon the inner portion of the
triceps, which separates it from the shaft of the femur.

On its inner side, it is in contact with the femoral vein
and the pectineus muscle, and at the lower part of the
thigh it is concealed by the sartorius muscle.

INTERNAL BRANCHES OF THE FEMORAL ARTERY.

I. EXTERNAL PUDIC ARTERY.

These vessels are two in number: one superficial, c,
which commences near the crural arch, proceeds trans-
versely inwards, and divides into branches, which are lost
in the integuments of the inferior part of the abdomen, the
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penis, f, and the labia in the female ; the other is a deep-
seated branch, distributed under the crural aponeurosis.

EXTERNAL ERANCHES OF THE FEMORAL ARTERY.

II. SUPERFICIAL MUSCULAR ARTERY.

This artery commences nearly on a level with the pro-
funda; it passes transversely outwards between the sarto-
rius and rectus, and divides into ascending and descending
branches, which supply the muscles and integuments of
the upper part of the thigh. See Fig. 203, o.

ANTERIOR BERANCHES OF THE FEMORAL ARTERY.

ABDOMINAL SUBCUTANEOUS OR EXTERNAL EPIGASTRIC
ARTERY.

This is a very small artery ; it commences immediately
above the crural arch, and ascends between the abdominal
aponeurosis and the integuments, as far as the level of the
umbilicus.

The other anterior branches of the femoral artery are

very small, and are distributed to the cellular tissue and
integuments.

POSTERIOR BRANCHES OF THE FEMORAL ARTERY.

ARTERIA PROFUNDA FEMORIS, OR DEEP MUSCULAR ARTERY.

This vessel, k, is nearly as large as the femoral artery
itself ; 1t commences about two inches below the erural
arch ; it descends backwards between the adductor mus-
cles and internal portion of the triceps, as far as the middle
of the thigh. It then diminishes in size, passes through
the aponeurosis of the adductor longus to the back part of
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the limb, and terminates in two branches, which enter into
the short portion of the biceps femoris and the semimem-
branosus. The deep muscular artery, which we have just
described, furnishes the following branches:

1. The external circumflex artery, n, which commences
at the outer side, passes outwards behind the sartorius and
rectus femoris, and divides into two branches; the one is
distributed to the parts about the hip joint, the other de-
scends in the fore part of the thigh between the triceps
extensor and the rectus femoris, in which it ramifies.

2. The internal circumflex artery, which is larger than
the preceding, passes backwards between the pectineus
and the tendons of the psoas and the iliac muscles, then
divides into two branches, one of which supplies the mus-
cles at the neck of the femur, the other is distributed to
the flexors of the leg.

3. The superior perforating artery.

4. The middle perforating artery.

5. The inferior perforating artery".

These vessels comprehend all the great muscular bran-
ches of the profunda ; except the two circumflex arteries,
they vary in number, and are proportioned in size to the
bulk of the limb. These arteries perforate the adductors,
and proceed to the back part of the thigh. A particular
knowledge of the distribution and branches of the perfo-
rating arteries is really unattainable, for they ramify in
every direction, supply all the large mass of muscles on
the back part of the thigh, and communicate freely with
the sciatic, the gluteal, and the obturator arteries. A
branch of the middle perforating artery penetrates into the
femur by the nutritious canal which we observe on the
linea aspera of that bone.

f These arteries are irrcgular in place, size, and nomber; they are frequently named
numerically, as the 1st, 2nd, 3rd, and someiimes branches are termed the 4th and Sth perfo-
raling arleries.
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POPLITEAL ARTERY.
Fig. 205.

This vessel, a, is a direct continuation of the femoral
artery, the latter merely changing its name after it has per-
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forated the adductor magnus; it descends into the ham
between the condyles of the femur, and extends from the
commencement of the inferior third of the thigh to the
superior fourth of the leg.  On the back part it is connected
with the sciatic nerve, the popliteal vein, and the semi-
membranosus ; afterwards, and more inferiorly, with the
gastrocnemius, the soleus, and the plantaris; it is sepa-
rated above from the femur by a quantity of adipose tissue;
farther down it rests upon the back of the knee joint ; and
below upon the popliteus and the tibialis posticus muscles.
The popliteal artery, after giving off a number of small
branches to the neighbouring parts, divides into three prin-
cipal branches to supply the leg.

BRANCHES OF THE POPLITEAL ARTERY.

There are three superior articular arteries arising from
the popliteal in the ham.

1. The internal superior articular arteries, e, f: there
are generally two or three of these vessels, which vary
much ; they descend inwards, pass under the tendon of the
long adductor, proceed on the internal part of the femur
above the condyle, and are distributed into the triceps
muscle and the articulation of the knee.

2. The external superior articular artery, b, passes out-
wards, turns on the external part of the femur above the
condyle, and divides into two branches, the superior of
which is lost in the triceps; the inferior descends on the
external condyle of the femur.

3. The middle superior articular artery proceeds from
the anterior part of the popliteal to supply the cellular and
adipose tissue posterior to the crucial ligaments of the arti-
culation of the knee.

These and the following branches are given off by the
popliteal to the upper part of the leg. The arteries just






























