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PREFACE. Vil

microscope. Among other novelties of decided improve-
ment in connexion with it may be considered the Synonym
of Histology, or the doctrine of Texture; which seems to
mark its boundaries and intentions with a definitiveness,
palliating largely if not justifying its substitution for the
original phrase itself of General Anatomy; though now
sanctioned by half a century nearly of use, and, alost
consecrated by the choice of Bichat himself.

If the Anatomy of the period alluded to, had a decided
impulse beyond that of the preceding century, so the
Anatomy of the present period may justly claim a well-
marked and triumphant advance beyond that of 1826:
organs before unknown, now discovered—arrangements
of parts formerly in obscurity, now detected—textures not
long ago of an uncertain and dispntable character, now elu-
cidated and settled The anatomy of the most important
membranes, as the Mucous, formerly passed over as if there
were scarcely any descriptive features whatever in them
now furnished with a detail—extension—and minuteness
of observation, leaving the impression, nearly, that there
is nothing more to be learned about them. Those un-
tractable and mineral-like bodies, the teeth, exciting once
almost the doubt of intrinsic organization ; now penetratad
by the microscope in a wonderful manner, and exhibiting
the most surprising organization: an organization so cha-
racteristic and permanent that it has become one of the
most efficient means of discriminating in fragments of
animals, the kind to which they belonged, whether of the
present or of a former order of the world, Kach of the
compouent parts of the teeth, the cement, enamel and
wvory, being found to exhibit a specific organization; its
fibrils or its tubules, whose arrangement, in being specifie,
gives decided character to the specimen in question.

Bichat laboured but little with the microscope, too im-
perfect an instrument at the period of his life, and too
discrepant in its indications, his slender use of it may be
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santly occurring both in the optical and mechanical parts
of the microscope, in regard to accuracy, power, and ap-
plicability.

To appreciate the power of the compound microscope
of the present period, we are to remember that the human
eye in good order, but unassisted, sees with difficulty an
object whose diameter is the hundredth part of a line,
say the twelve hundredth part of an inch; but the powers
of the microscope are now so adjusted that the diameter
of such an object may be multiplied or amplified one,
two, or more thousands of times; thus making what was
previously imperceptible, a broad, well-lighted and well-
defined disc or plane. The consequence of this success-
ful construction, is that a surface not more than a mil-
lionth of an inch across, may be satisfactorily examined.
We may hence infer the applicability of the compound mi-
croscope in ascertaining the healthy and the diseased con-
dition of the filaments and molecules of the human body;
the state of its excretions and secretions ; the condition of
its fluids ; and the manner of germinal evolution.

Of all the fluids of the body, the blood is admitted to
be the most interesting from its quantity, and from its
relation to all the great functions of life. Confaining as
it does the source as well as the issues of life, every one
regards it as no common fluid. At an early period, there-
fore, the microscope was applied to it and detected, by the
eyes of Malpighi, numerous rounded granules called
blood corpuscles. It was for one hundred and sixty
years debated whether these corpuscles were spherical
or flat, and for a long time, whether they were solid or
perforated ; also, their exact size, and the relation of the
colouring matter to them. In place of all this uncertainty
the facts now admitted are, that they are minute, disc-
like cells, containing round or oval nuclei, and having
incorporated with them the material which gives redness
to the blood of many animals, though this colour does not
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The cuticle, that important covering of the body, with-
out which the finest satin would feel harsh and excite
pain ; and also without which no internal supply of fluids
could make up the rapid loss from the surface by evapo-
ration, the cuticle, I say, has its structure presented to us
in a most interesting light under the new powers of the
compound microscope. It is first of all a remarkable
point in minute anatomy, that wherever there is a free
surface, almost without exception the surface in guestion,
is provided with a cuticle, or an analogous structure as the
epithelinm, and which consists of one or more layers
of primary cells. We hence detect this covering on the
entire surface of the skin ; of the alimentary canal; of the
genito-urinary cavities; upon the secretory ducts; upon
the free surface of the peritoneum, pleura, pericardium,
arthrodial membranes, synovial sacs, in the cavities of
the blood vessels, &ec. &e.

These cuticles or epithelia are all formed of scales,
which are found to be cells in a state of compression and
having a nucleus. A pressed lime or lemon will give
some idea of the mere mechanism alluded to. The mi-
nuteness of microscopical observation may be understood
when it is stated, that the nuclei of such cells have been
ascertained to measure about the == of an inch, and that
within them there are nucleoli estimated at the diameter
of the %=, of an inch.

Some of the scales or cells are rounded or polygonal,
others are cylindrical or conoidal, and others again are
terminated at their free extremities, by a very fine down
or line of fringe called cilia, whose length is from ~;;; to

1*oow

I_ of an 1inch: some observers claim to have seen them

12300

as short as about the ;% of an inch. These cilia have
during life, and even for some time after death an inces-
sant motion, sweeping backwards and forwards, and
whirling around at their freed extremities so as to de-

scribe the figure of a cone.



























































































ORGANIC LIFE. xh

stomach, the spleen, the sizmoid flexure of the eolon, the
point of the heart, the aorta, and the lung with two lobes,
were all on the right side. DBut the liver, the cecum,
the base of the heart, the venw cave, the vena azygos, and
the lung with three lobes were on the left side. All the
organs placed beneath the middle line, as the mediasti-
num, the mesentery, the duodenum, the pancreas, the
division of the trachea, were reversed. I have had oceca-
sion to observe, in our own dissecting rooms, two cases of
the caput coli removed from the right iliac into the left
iliac region ; the colon was of the common size and length,
and being confined to the left side of the abdomen, formed
there a loop, which ascended into the left hypochondriac
region, and then descended as usual. In these cases, as
there was no transverse mesocolon, the duodenum had all
the coats of the other intestines; and was not attached to
the front of the right kidney and to the spine. One of
these was an adult female subject of considerable corpu-
lency, the other a corpulent male.

Another difference between organic and animal life
exists in the mode of action of their respective organs,
Each of the organs of animal life being double, our sen-
sations are the more exact, as there exists between the
two impressions, from which they result, a more perfect
correspondence. We see badly when the images trans-
mitted to the brain, are derived through eyes of unequal
strength. Without knowing this law as theorists, we
instinctively show its influence in shutting one eye while
looking through a convex glass; whereby we prevent a
confusion of images arising from two impressions of un-
equal force, eoncerning the same body : when one eye is
weaker than the other, we squint involuntarily, and it
finally becomes a habit, in order to avoid the confusion
of perception from two unequal images on the brain.
This accounts for squinting, both in early life, from some

‘congenital cause, and for that squinting which is the
D#
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Even where every sign of compression is removed, the
hemisphere occasionally takes a long time to regain its
action, so as to recover from the alienation,

This harmony of action exists also in the organs of
locomotion, and of voice ; and any thing which interrupts
their symmetry destroys the precision with which their
functions are executed.

Opposed to this harmony in the shape and functions of
the organs of animal life, the most striking differences
may take place between the organs of organic life, with-
out much disturbance in the general result. For ex-
ample, in disparities of the kidneys, of the lungs, of the
salivary glands, &e., their functions are nof, by any
means, the less perfectly performed. The circulation
remains the same in the midst of the frequent varieties
of the vascular system on the two sides of the body,
whether those varieties exist naturally, or whether they
depend upon artificial obliterations of the large vessels,
as in aneurism, '

Another very striking difference in the two lives may
be observed in the duration of their action. All the ex-
crefions proceed uninterruptedly, though not uniformly.
Exhalation and absorption succeed each other incessant-
ly ; assimilation and dis-assimilation follow the same rule.
On the other hand, every organ of animal life, in the ex-
ercise of its functions, has alterations of activity and of
complete repose. The senses, fatigued by long applica-
tion, are for the time, disqualified from fartheraction.—The
Ear is no longer sensible of sounds:—The Eye is closed
to Light ;—Sapid bodies no longer excite the Tongue;
The Nose is insensible to odours ;—And the Touch be-
comes obtuse. Fatigued by the continued exercise of
perception, of imagination, and of memory, the brain has
to recruit its strength, by a state of complete inactivity
for some time. The muscles, relaxed by fatigue, are in-
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functions of the first cease successively. The Sight be-
comes dim, confused, and is finally extinguished. The Ear
receives the impression of sounds indistinetly, then faint-
ly, and afterwards they are entirely lost upon it. The
skin becomes shrivelled, hardened, loses many of its ves-
sels, by their obliteration; and is only the seat of an ob-
secure and indistinct touch ; the hair and beard become
white, and fall from it. The nose loses its sensibility to
odours. Of all the senses, it has been often remarked,
that the Taste remains the longest, and exhibits the last
efforts of animal life.

The powers of the mind disappear along with those of
the senses. The imagination and the memory are extin-
guished ; the latter, however, under striking circum-
stances. The old man forgets, in an instant, what was
said to him, because, his external senses being weakened,
do not confirm sufficiently the impression on his mind :
he is, however, able to recollect the transactions of early
life, and sometimes retains a vivid impression of them,
He differs from the infant in this, that the latter forms
his judgments from what is passing, whereas, the former
forms his from what has already past. Both are, there-
fore, liable to great errors; for, the accuracy of knowledge,
in regard to things present, can only be obtained by com-
paring them rigidly with other things. Locomotion and
voice also participate in the decline of the other organs
of animal life; their powers are intrinsically weakened ;
besides which, a certain degree of inactivity 1s imposed
on them, by the previous decline of the brain and senses.

If we now consider, that sleep retrenches about one-
third of the whole duration of animal life; that nine
months of it are first lost in gestation; and that the ex-
tinction of our senses is the inheritance of old age; it will
be seen how great is the difference between the whole
duration of animal, and of organic life.

It has been remarked by Bichat, that the idea of death










































































































































































































































































































































































































































THE FACE. 179

to come and depart with the teeth; but, when a single tooth is ex-
tracted, the alveolar cavity not unfrequently is filled up with osseous
matter, the edge of it alone being removed. This occurs more fre-
quently in the lower, than in the upper jaw.

The base of the lower jaw does not present many marks worthy
of attention. It should be observed, that its anterior part is thicker
than the posterior; and that sometimes, just before the angle of the

bone, we see a concavity of this edge, but generally it is straight, or
nearly so.

The extremities or rami of the lower jaw are quadrilateral, and
rise up much above the level of the body. The superior margin
presents a thin concave edge, bounded in front by the coronoid,
and behind by the condyloid process. The coronoid process is tri-
angular, and receives the insertion of the temporal muscle; its base
is thick, but its apex is a thin rounded point. The condyloid pro-
cess 1s a {ransverse cylindrical ridge, directed inwards, with a slight
inclination backwards, its middle being somewhat more elevated
than the extremities. It springs from the ramus by a narrow neck.
There 1s a concavity at the inner forepart of its neck for the inser-
tion of the pterygoideus externus, and a convexity behind.

The external face of the ramus is flat, but marked by the inser-
tion of the masseter muscle. The internal face, at its lower part,
is flat and rough, for the insertion of the pterygoideus internus. At
the upper part of this roughness is the posterior mental or maxillary
foramen, through which the inferior maxillary vessels and nerve
pass. It is partially concealed by a spine of bone, into which a
ligament from the os temporis is inserted. Leading from this fora-
men 1s a small superficial groove, made by a filament of the inferior
maxillary nerve.

The angle of the inferior maxillary bone, formed by the meeting
of the base and the posterior margin of the ramus, presents diver-
sities well worth attention, at different epochs of life, and in diffe-
rent individuals. In very early life, and in very advanced, when
the alveoli are absorbed, it is remarkably obtuse. In most middle-
aged individuals it is nearly rectangular. Besides which, its cor-
ner is sometimes bent outwards and sometimes inwards, increasing
or diminishing thereby the breadth of the face at its lower part.

The substance of this bone, externally, is hard and compact.
Internally there is a cellular structure, through the centre of which


















































































































































































































































































































THE CARTILAGINOUS SYSTEM. 281

have a free evolution of blood vessels, easily seen by the naked
eye. This is especially the ease in the cartilages of the ribs, whose
ossification is very common, but seldom so perfect as in the regular
bones, there being a very large proportion of gelatine for the amount
of calcarious matter, and generally found most abundant near the
centre.

Neither absorbents nor nerves have been traced into cartilages, and
it is not possible to prove conclusively, their existence by the cir-
cumstances of disease. We only know, that in inflammations of the
Joints, terminating by anchylosis, the cartilages are absorbed ; and
that in some cases, even without evident inflammation, the cartilage
1s removed from a joint as if it had been worn away. Ulcerations
of the arytenoid cartilages are spoken of as common, by the French
anatomists ; and I have, since the first edition of this work, seen
several instances in chronic Laryngitis; but it has not occurred to
me to see any others unequivocally in this state : the late Dr. Phy-
sick’s experience is also the same with my own. It must, however,
be borne in mind, that these approximate like the costal cartilages to
the fibro-cartilaginous system. Possessed of no animal sensibility
in the natural state, it is doubtful whether cartilages ever have it, or
can inflame, as the pains in inflammations of the joints may arise
from the synovial membranes.

In the embryo, the osseous and cartilaginous systems are con-
founded, so as to present a homogeneous, mucous or pulpy appear-
ance ; they only become distinet by the deposite of calcarious mat-
ter in the bones: when the latter are somewhat advanced, the car-
tilages, which are to remain such, have also additional consistence,
and more of a proper cartilaginous look ; but the appearance is gene-
rally unsatisfactory, by which one can learn to distinguish the car-
tilages that are to remain such, from the cartilaginous rudiments of
the bones. The following circumstance, however, is pointed out
by Bichat: in the cartilages of ossification, there is a vascular net-
work between the cartilage and the ossification which has occurred,
and owing to the interposition of it, the two may be easily separated.
But in the permanent cartilage, this net-work does not exist between
the proximate surfaces of the bone now formed and of the cartilage,
consequently they adhere with a tenacity not admitting of a rigid
separation from one another,

The organic structure of every cartilage consists in a transparent

amorphous substance, or matrix, with cells or vesicles numerousfy
24*










































































































































ARTICULATIONS OF THE UPPER EXTREMITIES. 327

of the fore and of the middle finger. The second process which is
sent down between the magnum and the unciforme, is reflected
over the last two carpo-metacarpal articulations. These processes
have a septum between them, at the ulnar side of the base of the
third metacarpal bone, and do not communicate with each other,
except through the proper carpal articulation. The specification of
this arrangement is overlooked by anatomists generally.

The Inferior Palmar Ligaments are three in number, and are
between the lower ends of the metacarpal bones of the fingers,
each one consists in a transverse fasciculus, placed between the
flexor tendons and the interosseous muscles, and on a level with
the anterior part of the first joint of the fingers. Their more super-
ficial fibres may be traced across the bones, and are somewhat
blended with the capsular ligaments; the more deep-seated are
short, and pass from one bone to the other.

Of the Me!ucmpa-?fm!mgial Articulations.

These are formed by the lower ends of the metacarpal bones, and
the upper ends of the first phalanges. Each one presents an anterior
ligament, two lateral ones, and a synovial membrane.

The anterior Ligament* is a flat fibrous semicircle, on the front
of the articulation, and of considerable thickness. It goes trans-
versely, and has its two extremities attached to the ridge on either
side of the articular margin of the metacarpal bone. Its inferior
margin descends a little, and comes in cdntact with the synovial
membrane. In front, many of its fibres are obtained from the fibro-
cartilaginous sheath of the flexor tendons, so that it may be consi-
dered as made by two planes—the palmar one facing towards the
tendons, and forming the trochlea, in which they play, and the other
being next to the joint, and continued to the lateral ligaments.
The thickness of the anterior ligament, besides communicating great
strength to the joint is useful in removing the tendons from the line
of motion of the phalanges, and thereby giving increased power
and delicacy of motion to the muscles. Bichat considers himself
to have first indicated particularly this structure, which he thought
was intended to protect the articulation from the impression of the

* Bichat, loe. cit.


















ARTICULATIONS OF THE LOWER EXTREMITIES. 333

tendon of the patella, that it is by Weitbrecht spoken of under the
term of Common Investment (Involucrum Generale.) It is here
not only a continuation of the fascia femoris, but this fascia is in-
creased and thickened by an aponeurosis, which springs from the
inferior extremity of the extensor muscles on the thigh. The mem-
brane thus formed covers both the patella and its ligament, and
extends on each side to the lateral ligaments of the joint, to which
it adheres; it may be traced even behind them, but there it becomes
indistinet, loose, and blended with common cellular and adipose
membrane. The involucrum adheres strongly to the internal and
external condyles, and to the head of the tibia, from one lateral
ligament to the other; it has oblique fibres on the patella, transverse
ones on the ligament of the latter, and longitudinal ones on each
side. It is in contact with the synovial membrane of the joint,
except in the middle portion, where it is separated from it by the
patella, and its tendon, and some adipose matter. It may be dis-
sected without difficulty from the subjacent parts, by which the
ligament of the patella, and the synovial membrane are brought
into view.

The Ligament of the Patella being situated at the fore part of
the articulation, though separated from the extensor muscles by the
intervention of the patella, is, nevertheless, their tendinous insertion
into the leg. It arises from the whole inferior margin of the patella,
and is inserted into the tubercle of the tibia. It consists in longi-
tudinal, closely compacted fibres, of a character entirely tendinous;
the more superficial of them give a layer to the front of the patella,
and in the fracture of the latter sometimes prevent a separation of
its fragments. In front, as just mentioned, it is in contact with the
involucrum ; behind, is a large mass of fat placed between it and
the synovial membrane of the joint; and on the same surface, but
lower down, it is in contact with a bursa mucosa fixed between it
and the triangular flatness of the tibia above the tubercle.

A posterior ligament, an internal and an external lateral ligament,
two crucial ligaments, two semi-lunar cartilages, and a synovial
membrane, compose the remaining apparatus of the joint.

The Posterior Ligament (Lig. Posticum,) is a fibrous expansion
on the back of the knee joint, which may be considered as the
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rior ligament and the synovial membrane. One of them is called
anterior, and the other posterior, from their relative situations to
each other. The first arises from the internal face of the external
condyle, by a ‘depression near the posterior end of the notch and
just at the margin of the articular surface ; it descends forwards, and
is inserted immediately in front of the little ridge between the arti-
cular faces of the tibia. The second arises from the bottom of the
notch between the condyles, just behind the trochlea for the patella,
upon a surface that may be considered as belonging to the internal
condyle ; it descends backwards, and is inserted into the rough sur-
face behind the aforesaid spine or ridge of the tibia. The crucial
ligaments are large, round, and composed of parallel fibres very
closely compacted ; their strength is very considerable, and they
serve not only to limit the extension of the leg, but also to check
any thing like rotation inwards.

The Semilunar Cartilages (Cartilagines Semilunares, falcat®,) are
two in number ; one placed on either side of the superior face of the
tibia, between it and the condyle of the os femoris.  Their shape is
sufficiently indicated by their names, and as they are placed on the
circumference of each articular surface of the tibia, leaving the mid-
dle uncovered, they increase considerably the depth of the con-
cavities for receiving the condyles. Their external circumference
is thick, whereas, the internal is reduced by a gradual diminution of
their thickness, to a very thin edge. The internal cartilage is but
little more than a semicircle, and is longer in its antero-posterior
diameter than in its transverse ; on the other hand, the external is
almost cireular ; an arrangement by which each is suited to its re-
spective surface. They adhere by their greater circumferences to
the fibrous matter surrounding the joint, particularly the lateral liga-
ments, but not so closely as to prevent their sliding backwards and
forwards in the flexions of the leg. The tendon of the popliteus ad-
heres to the external, either directly or by the intervention of a small
synovial sac.

The internal semilunar cartilage is attached by its fore extremity to
the anterior internal side of the roughness in front of the ridge, called
spinous process, on the top of the tibia, and by the hind extremity
to the posterior face of the base of the ridge, just in advance of the
posterior crucial ligament, The external cartilage is attached by its
anterior end, also to the roughness in front of the ridge; but this at-
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admitted, and seems, moreover, to be refuted by the continued ex-
halation and absorption which is going on within. Tt does not
appear that nerves are spent upon the cellular substance, though
they pass abundantly through it to their respective organs.

It is probable that the granulations upon which injured parts of
the body depend for their restoration, arise from this cellular sub-
stance. The late Professor Wistar attended a patient for compound
fracture of the leg, with a large wound, which was subsequently
covered with luxuriant granulations. The limb was suddenly at-
tacked with an edematous swelling, which extended itself to the
sore, and caused its granulations to tumefy, so that they pitted upon
pressure precisely like other parts.® -

The most generally received opinion of anatomists, in regard to
the arrangement of cellular tissue is, that it results from the assem-
blage of a multitude of lamelle, and of fine soft filaments, which
being variously interwoven, produce a series of cells all communi-
cating one with another, but varying in their shape and size ; so that
the whole cellular substance may be considered to represent a single
cavity subdivided into an infinitude of smaller ones. To this it is
objected,} that when this tissue is accurately examined, it appears
rather as a homogeneous, viscid, and only partially solidified sub-
stance ; particularly in the inferior orders of animals, and in the em-
bryo state of the more exalted, where it has still to admit the depo-
site or formation of the several organs. That the same is manifested
at any period of life ; for neither with the naked or assisted eye does
it assume any other appearance. That its laminated and filament-
ous condition, when such does appear, is owing to its glutinous or
glue-like consistence, which causes it to assume a factitious arrange-
ment upon being drawn or inflated. For example, if one separates
two museles for a short distance, the cellular substance between them
becomes unequal and furrowed without losing its cohesion; but if
they be farther separated, filaments and cylindrical columns are pro-
duced. If the traction be then suspended, and the muscles replaced,

* System of Anat. vol. i. p. 388, 2d edition.

+ Haller, Béelard, Bichat, Wm. Hunter, &e.

 Bordeu, Recherches sur le Tissu Muqueux et Celluleax. Paris, 1790.
1. F. Meckel, Manuel D’Anat. vol. i. p. 105

Vor. I.—30
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suceinetly pointed out, with the description of their respective
organs.

Anatomists who lived at a period much less illuminated than the
present on the subject of the elementary tissues of the body, seem to
have seized upon the idea of the universal inflection of cellular sub-
stance over the surface, and through the texture of the several
organs.  Mangetus,* without pretending to originality, but in
alluding freely to the observations of others, says, “ Membrana adi-
posa, est expansio cellulosa, qua totum corporis habitum, paucis-
simis, iisque minimis partibus exceptis, circumambit; et in qua
materia albicans unctuosa, sensu expers, ad partes fovendas ac lu-
hricandas colligitur.—Hwee membrana cellulosa sen pinguedinosa,
non tantum in exterioribus corporis reperitur ; sed interius in intes-
tinis, mesenterio, aliisque prope omnibus partibus, non exceplis
etiam vasis sanguiferis, ut suo loco videbimus, observatur.” And
in deseribing the aponeurotic covering of the body and of the limbs,
which in his day was called Membrana Musculosa, from some false
notions of its nature, he adds, * Dicitur oriri a dorsi vertebris, quia
scillicet earum spinis firmiter adhwret, inibique multo quam alibi
usquam robustior conspicitur. Usus est, musculos universim in
sua sede firmare, lisque quasi thecam prastare, in qua ut supra in.
nuimus laxius sibi eohwerente, lubricé moveri queant.” The cellular
investments of the muscles the same author calls Membrana Mus-
culi Propria, and he speaks of their penetrating between the fasciculi
of muscles, and most evidently those of the glutzeus magnus and
deltoides.

The Internal Cellular Membrane ( Texfus Cellulosus Stipatus) pre-
sents itself under different arrangements aceording to the organ or
part whose interstices it penetrates. As it forms in the muscles an
envelope for each fasciculus and fibre, if the latter by any art could
be withdrawn, it would represent a congeries of fine parallel tubes.
In the case of glandular bodies the internal cellular membrane imi-
tates the shape of their lobes, lobules, and acini or small graniform
masses, and may, therefore, be compared to a sponge. In the hol-
low viscera, as the stomach and bladder, it unites their successive
lamin® to one another. In the ligaments, even where the fibrous
structure is perfectly evolved, the fibres are united by cellular tis-

# Theatrum Anatomicum, Geneva, 1716, vol. i. Ch. iii.
30*
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character, in many of the attachments which are formed between
the two tissues, frequently leaves it doubtful with which the mem-
brane under examination should be classed; in some individuals
the fibrous substance is predominant, and in others.the cellular.
This deposite of fibrous matter into cellular substance, or rather
the change of the latter into it, may be compared to the partial or
even perfect conversion of the cartilages of the thorax into bone
by an increased deposite of the phasphate of lime. It perhaps will
be better understood by repeating that this cellular tissue is an ele-
mentary one, whereas, the ligamentous is composed of it and liga-
ment.

In addition to the uses of the cellular substance in forming a nidus
for the deposite of all the molecules of the body, and in circumseribing
each organ, so as to keep it distinet from the contiguous ones of a
different character, its elasticity and yielding nature permit it, in
the movements of the several parts upon each other, to change its
position, and upon the cessation of the active cause, to re-establish
itself. Its extreme flexibility is kept up by a continued exhalation
of moisture from the arteries that ramily through its texture. This
cellular serosity, when an animal is recently killed, and its internal
parts exposed to a cold atmosphere, rises in the form of vapour, and
has a particular smell. It is more abundant in certain parts than
in others; and, as a general rule, where there is the least adipose
matter. Indeed, these two substances seem to exist in an inverse
ratio: in a person, for example, who has died very fat, the parts
are comparatively dry; whereas, in such as have all the adipose
matter wasted by a lingering disease, there is a humidity which
quickly disposes to putrefaction ; a fact frequently exemplified in
our dissecting-rooms. The cellular serosity is, consequently, more
abundant in the scrotum, in the eyelids, and in the pepis. Bichat
informs us, that he has satisfied himself by experiments, of its aug-
mentation during digestion, during heavy perspirations, and after
sleep; which will account for the swelling of the eyelids, so com-
monly observed in the morning, upon rising.

This serosity is albuminous, as proved by its being coagulated
by aleohol, and by the mineral acids. It is removed by the absor-
bents; assisted by the tonic contraction of the cellular membrane,
according to M. Béclard.* The latter author, indeed, goes on to

* Amat. Gen. p. 149
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by the absence of nitrogen, and is formed of oxygen, hydrogen, and
carbon, which render it, in animals, a very suitable article for can-
dles and lamps. According to the analysis of Chevreul,* it consists
of two kinds of matter, Elain and Stearin ; the former of which remains
fluid at the freezing point, while, as mentioned, the other becomes
solid by a very small abatement of its living temperature. The ap-
plicatfon of porous paper enables one to separate them in a small
way. Strong mechanical pressure does the same thing, and is now
much used in the United States in the manufacture of lard oil for
domestic purposes.

The substance called Margarine, also exists in most fats, and is
the principal constituent of the human; hence the comparative soft-
ness of the latter to mutton tallow, where stearin predominates.
Stearin liquifies at 148°—Margarine at 118° and Elain remains
fluid at zero of Fahrenheit.

The adeps, though lodged in the cellular substance, is accommo-
dated there under different circumstances from the cellular serosity.
This doctrine was first promulgated by Dr. Wm. Hunter, and upon
the following grounds: That certain parts of the cellular membrane
are destitute of it; that in persons who have died from dropsy, the
portions of the cellular membrane which originally contained fat,
have a more ligamentous condition than others ; to wit, those on the
loins next to the skin, more than the stratum next to the lumbar
fascia ; that water or fluids pass readily from a higher to a lower
part of the cellular membrane, either when extravasated naturally or
injected ; that oil, when injected artificially, subsides in the same
way, and has a doughy or cedematous feel, yielding readily to pres-
sure and pitting, whereas, fat never shifts its position simply from
gravitation.

From these several causes, Dr. Hunter adopted the opinion that
the fat of the cellular membrane is lodged in peculiar vesicles, and
not as the water of anasarca, in the reticular interstices of parts.
This idea has been adopted by Béclard, who says that the lobules
of fat, when examined with a microscope, are seen to be composed
of small grains or vesicles, from the six hundredth to the eight
hundredth part of an inch in diameter, each one having a pedicle
furnished from the adjacent blood vessel, That the parietes of the
vesicles are so fine as to escape observation, but that he considers

* Annales de Chimie, vol. xeiv.
t Medical Observations and Inquiries. London, 1762.
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them as arranged in the same way with the pulp of oranges, lemons,
and such kind of fruit.

The preceding observations on the probable existence of distinet
vesicles for the reception of fat, are now proved by the microscope.”
These vesicles are far from uniformity in size. A very common dia-
meter is the g}z of an inch, but they vary from the z.455 to the z4s.
These vesicles are composed of organie, independent cells, Svhich
have the faculty of eliminating from the blood, the adeps, precisely
upon the same principle that the organic cells of a gland, as the
liver and mamma, eliminate bile or milk. The fat cells, are some-
times dispersed at wide intervals in the cellular or areolar tissue, but,
in other points, they are aggregated in masses, having a common
envelope of laminated cellular substance. The interstices of such
groups, are permeated by blood vessels, making a minute network,
for the purpose of furnishing the proper elements to the cells, In
particular parts of the body, asx upon the soles and palms, but also
elsewhere, the cellular substance is traversed by bands and filaments
of fibrous matter for the purpose of holding them in place, and also
of securing the skin from being torn off or dislodged. The ends of
the fingers and toes exhbit striking arrangements of that kind.

Fig. 5. Fig. 6.

Areolar and Adipose tissue; Capillary net-work surrounding
a. w, fat-cells; b, b, filaments the Fat-cells.
of areolar tissue.

Persons who are enormously fat, have in the composition of the
latter a much higher proportion of Stearin, hence, in their dissection
the hands of the operator, especially in warm weather are kept

* Gerber's Elements of General Anatomy, p. 133. London, 1542,
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The external surface of the skin, or that which is free, has on
it a great multitude of wrinkles; some of them depend upon the
subjacent muscles, as on the forehead and face; some are caused
by the flexions of the articulations, and are to be seen at all of these
places on the limbs; in addition to which, where there is much
emaciation of the parts beneath, the skin net having sufficient
elasticity to accommodate itself to their state, is thrown into other
wrinkles, and sometimes into loose folds. Finer wrinkles of another
description are also found on the skin, arranged in various angular
and spiral directions: they depend on an entirely different cause,
which will be treated of elsewhere.

The skin abounds in hairs, which vary in fineness and in length
according to the region over which they are distributed : it, like-
wise, presents many small pits, or follicles, which are the orifices
of sebaceous glands. A finer description of pores, which are visible
only to the assisted eye, are supposed to be the orifices of exhalants
and of-absorbents, but this is not so certain.

The internal surface of the skin is connected to subjacent
parts by the cellular tissue, which permits a considerable sliding of
it backwards and forwards on most parts of the body. On other
parts, however, this is restrained, a5 on the cranium, the palms of the
hands, and the soles of the feet, by lizgamentous fibres passing to it
from the fasci® and bones below. A very interesting attachment
of this kind exists on the fingers, where a plane of ligamentous
fibres is seen going from each side of the lower end of the first
phalanx, downwards, to be inserted into the skin, half an inch or
an inch off; and the bulbous ends of the fingers thumbs and toes,
. exhibit also numerous fine ligamentous filaments of the same descrip-
tion, passing amidst the granules of fat from the last phalanges.

Since the first observation of Malpighi, on the tongue of a bullock,
whereby he ascertained that its integuments consisted in three
layers; and the discovery of a similar arrangement on other portions
of the integuments by Ruysch ;* anatomists have, for the most part,
admitted the skin to consist of three lamina, the Cutis Vera, the Rete
Mucosum, and the Cuticula. The latter two, however, have been
recently identified, according to the opinion of Albinus at a former
period, owing to their common origin as an epidermoid layer.

#* Thesaurus Anat. IX,
Vor. .31
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putrefaction, through mistaken views of its real character. I am
now satisfied that it is the result of the solvent power of the alkali
in this injection: and, as the latter acts so decidedly on the central
masses of the nervous system in softening them, probably from the
adipose matter contained in them, it is henece, not illogical to con-
clude that the rete mncosum itself has a large proportion of neurine,
in its composition, which idea is in harmony with the sensibility of
the external surface of the cutis vera. This injection has a similar
softening influence on all mucous membranes, making them almost
liquescent.

The scrotum of the negro is also well suited to the exhibition of
the rete mucosum, as it is there very distinct, and is universally
much thicker and better marked in the negro than in any other
race. From its extreme tenuity in the whites its existence in them
has by some persons been doubted, but erroneously, as in them also
its change of eolour, from the influence of the sun, is readily demon-
strated. There are in fact few persons, perhaps none, so white,
but what a slight tinge of yellow exists in their skins; which may
be proved by contrasting them with any perfectly white surface, as
snow, bleached paper, or linen. This slight tinge of yellow is in-
creased to an olive colour by the sun’s rays, and, in some instances
by a spontaneous depaosite; in other cases, it is in certain spots re-
moved, so as to leave a colour almost perfectly white, or that enly
of the cutis vera.* When the latter change occurs in the African,
it occasions a hideous piebald complexion, and the cuticle is readily
elevated into blisters, by the irritation of the solar rays. Some
persons have an entire deficiency of this pigment on the skin, from
birth; the same deficiency occurs in the eyes, and hair; they are
designated as albinos. The deficiency of the pigmentum nigrum
in the eye, causes it to look red, like that of the white rabbit; and
also makes it intolerant of a strong light, as that of noon-day.

The pigment of the rete mucosum would seem, for the foregoing
reasons, to be continually undergoing a deposition and absorption.
When it has been lost by a blister in an African, it is generally
restored in a short time afterwards: the same occurs in their cica-
trices, but requires a longer period. The observations of chemists
tend to prove that it is formed principally by carbon. Its apparent

* A case of this kind is now in the Philadelphia Alms House, where the
absorption of colour has oceurred in spots on the hands of a dark-complexioned
Eurcpean. June 15, 1826.
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subsequent life, was three times the natural thickness; and had
always, with the exception of that of the face, been subject to a con-
tinual desquamation.

One of the most striking properties of the cuticle is its resistance
to evaporation from the surface of the body: in a subject, any part
of the derm, when deprived of it and exposed to the air, dries up
in the course of a day or two; while the other portions remain soft
and flexible for weeks, and, if it were not for putrefaction causing
the cuticle to peel off, would sometimes remain so for months,
Though it suppresses evaporation, in a great measure, it does not
do so entirely; for, after a subject has been kept some time, its
fingers, toes, nose, and ears get very dry and hard.

The power of the cuticle to absorb or to transmit inwardly articles
through it, is not by any means so obvious as ifs exhalation: the
facts, however, upon the whole, seem to prove that though this
power is much curtailed when compared with that possessed by
mucous surfaces, yet it does exist to a certain extent.*

CHAPTER II.

0f the Sebaceous, Perspiratory and Odoriferons Organs of the Skin.

Tue Sebaceous Organs consist in Follicles (Crypte Mucosa) and
Glands, ( Glandule Sebace.)

The Sebaceous Follicles, probably according to the suggestion of
M. Béclard, exist over the whole surface of the skin, with the excep-
tion of the palms and soles; because the skin is universally rendered
unctuous by a discharge : because many follicles exist, which are
only visible to the microscope; and because morbid changes fre-
quently render them evident, where their existence was not sus-
pected before. In many places these follicles are sufficiently obvious
and very numerous, as on the nose, about the corners of the mouth,
on the ear and behind it, and on the entire face, of some individuals,
They consist of small pouches like inflections of the surface of the

* Wistar’s Anpat. Vol, ii. p, 396, 3d edit.
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‘the places provided with hairs, as the scalp, the genital organs, the
axillze, and seems to be intended to maintain the flexibility and
smoothness of the skin and hair, and to prevent the former from
chapping. These qualities of it are possessed, in a considerable
degree, by the oily articles of the toilet, which are used for the same
purpose. There can be no doubt of the unctuous quality of this
secretion, as, when collected on a piece of clothing or on blotting-
paper, it burns with a white flame, Its quantity is readily augmented
by certain kinds of clothing, which most persons must have observed
shortly after putting on a flannel shirt next to the skin.

It is sufficiently certain that the apparatus producing this oil is not
visible to the naked eye in most parts of the skin, so that there
would seem to be some necessity of accounting for its appearance
there, either according to the suggestion of Mr. Beclard as above,
or in some other way besides by evident glandular bodies. Bichat
considered it to arise from a set of exhalants differing from those
which secrete the matter of perspiration, a theory far more rational
than that which attributes it to the percolation of the subcutaneous
fatty matter, L ]

The Perspiratory Organs.—The perspiration is the product of cer-
tain bodies called the Sudoriparous glands, investigated particularly
by Gurlt.* They are contained in the substance of the cutis vera,
but project also into the subcutaneous cellular tissue. Like the se-
baceous glands and follicles they are presumed to be inflections or
processes lined by cuticle sometimes simply eylindrical or club-
shaped, but in other instances collections of small sacs, resembling
a mulberry or blackberry which have a common duct. Their ducts
are either straight or spiral, and open upon the ridges of the epider-
mis made by the papille tactus. The orifice is said by M. Breschet
to be oblique.

The perspiratory glandst are very small, almostjtransparent, and are
found with most ease on the palms of the hands, and on the soles of
the feet, according to Gurlt.

During life the process of perspiration is continually going on,
either in a sensible or insensible manner; and according to the ex-
periments of Sanctorius, more than one-half of the weight of our

* Anat. Atlas, Figs, 144, 143, 146,
1 Gerber, p. 143.
32*
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and has an arrangement of superficial longitudinal grooves, receiving
the papille and ridges of the corresponding surface of the cutis vera.
As the black colour of the negroes is sometimes seen beneath their
nails, it is probable, as stated, that the rete mucosum exists there
also; but it is not so clearly ascertained, though the observations
of M. Gaultier, on the rete mucosum of animals, tend to prove it.*

As the nails are entirely destitute of organization, having neither
vessels nor nerves, they have no power of growth nor of disease
in themselves, these qualities being derived exclusively from the
catis vera. The materials of their formation are, accordingly,
secreted from the cutis vera, in the bottom of the groove, formed
by the latter for the reception of their root. As these materials
adhere to the preceding formation, and become conecrete, by adding
continually to its length, they shove it forward, and thereby elongate
it. While this is going on in the groove, the thickness of the nail
is also somewhat increased by an excretion from the skin contiguous
to its concave surface. This accounts for the nail being thicker at
its free extremity than at its root.

The skin where it is in connexion with the nail exhibits numerous
longitudinal fine ridges which make corresponding furrows into the
nail; there are also small papillary projections. The end of the
nail at its root is also finely serrated and the interspaces are filled
with corresponding filiform papille arising from the skin. These
papille are the sources of the growth of the nail by the continual
secretion from them, and exhibit a close analogy with the arrange-
ment at the roots of the hair. The microscope shows that the ori-
ginal secretion is in the condition of soft nucleated cells, which are
attached to their predecessors, and that this arrangement prevails
every where over the adherent surface of the nail.  The feetal period
is the best for observing these nucleated cells. As the growth
advances they assume the consistence peculiar to the nail.

Owing to a peculiarly morbid state of the proximate surface of
the true skin, il sometimes happens, that the contribution to the nail
from it exceeds that from the groove; the consequence of which is,
that the whole nail grows upwards like a horn, instead of forwards.
An example of this kind was several years ago exhibited to me by
Prof. Charles D. Meigs, in a white female, aged about ninety. In
this case one of the big toe nails had grown upwards, in a semi-

* See Rete Mucosum.
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pressions on their circumference cause a bead-like appearance, eithey
from its being the result of a special vaginiform condition, or from its
being merely the exterior layer of the primitive filament. The central
portion of the latter, he concludes, from the result of his microscopic
observations, to be uniformly eylindrieal.

Treviranus considers the knotted condition of the muscular fibres
to be no other than granules, adhering to their exterior surface ; such,
at least; is the result of his observations upon insects. According to
Fieinus, the fresh muscular fibre is straight, and it is upon death that
it is resolved into a chain of distinct globules ; the latter, indeed,
may be simulated by the simple inflections of the muscular fibre.

Krause, after holding the opinion of the bead-like state of the
muscular fibre, has more lately* retracted the idea under the declara-
tion that this irregularity is due to the commencement of putrefac-
tion, and that it is unusual to see it upon fresh fibres at the beginning
of a dissection.

By some it has been asserted that muscles are only the continua-
tion of blood vessels. To this it is replied,t that though insects
have muscles, yet they have not blood vessels, so that the former
cannot be a continuation of the latter. Moreover, a successfal in-
jection, though it may penetrate very finely between the fibres, so
as to cause the muscle to swell considerably, yet none of these
vessels can be traced into the ultimate fibre ; the blood vessels there-
upon do not penetrate the myolemma, and consequently the ultimate
muscular fibre is free from blood vessels, the latter being only con-
tiguous to it. The vital phenomena and the organization of mus-
cular fibre, are so very different from cellular substance, from
nerves, and from wvessels, that it cannot be less than a distinct
structure.

Notwithstanding this limitation, which is put upon the distribu-
tion of tlie blood vessels, every muscle is abundantly supplied by
them. The arteries come from the adjacent large trunks, and pene-
trate at different points of the periphery of the muscle. They first
of all pass between the larger fasciculi and parallel with them ; they
then divide and follow the course of the smaller fasciculi; they
divide and subdivide again after the same rule, till they become
mere capillary tubes, from which the nutritive matter is exhaled.
The veins accompany the arteries, and receive their blood ; some

* Henle, ut supra, p. 158, vol. 2d.
T Beclard, Anat. Gen.
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of them creep along the surface of the muscle without having cor-
responding arteries. Bichat says truly that they are injected with
great facility from their trunks, from which he supposes that their
valves are less numerous than in other parts of the system,

The colour of the muscular fibre seems
to be, in a measure, independent of the
blood which cireulates in it. Some ani-
mals with red blood have while fibres,
as frogs. The colour of the muscular
fibre is not altered in animals that have
been suffocated. The muscular fibres of
the intestines and of the bladder, though E
abounding in blood vessels, are whiter =
than the muscles of voluntary motion.  Capillary network of Muscle,

Lymphatics have been injected in the intervals between con-
tiguous muscles and between their fasciculi.

The Nerves of the muscles are large and abundant, as the nerves
of the brain and spinal marrow are chiefly spent upon them. They
are generally proportioned to the size of the musecle which they have
to supply, but there is some variety in this respect. They accom-
pany the arteries, and are united to them by cellular substance.
Their ultimate terminations are traced with great difficulty, and there
is consequently an uncertainty on this subject. Before they dis-
appear they become soft by divesting themselves of their cellular
envelope, and are supposed to bring thus their medullary substance
in immediate contact with the muscular fibre. The recent observa-
tions of MM. Prevost and Dumas, are thought to throw some light
on this matter, and have been received with a very respectful atten-
tion. They say, that by macerating in clean water, and in a dark
place the muscle of a bullock, and then throwing a strong concentrated
light upon it, the distinction of colour between the nerves and the
muscular fibres becomes very apparent. With the aid of a microscope
and a fine knife, the nervous ramifications may be then traced. 'The
trunk of the nerve enters the muscle parallel with its fibres, and soon
begins to give off; at right angles, lateral filaments, which penetrate
between the fasciculi and fibres of the muscles, and may be followed
to the top of the undulations formed on the muscular fibres. These
lateral filaments at some places are two in number, which pass at
some distance from each other, but parallel, and terminate by an
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made by the ends of the cells. The nuclei of the cells are visible
for some time after the muscular fibre is formed, but they finally be-
come indistinct as the fibre obtains the matured state, and can only
be exhibited by particular management. They are supposed to act
as centres of nutrition and reparation, their activity being propor-
tioned to the activity of the muscle itself.

The muscular system is subject to varieties of conformation.
Robust, muscular individuals frequently have supernumerary mus-
cles and supernumerary heads to their muscles, particularly in the
extremities. In monstrous fetuses it sometimes happens that the
muscular system is either wholly or partially supplanted by adipose
matter and by infiltrated cellular substance.

The Muscles of Organic Life, have one very plain distinction from
those of Animal Life, their fasciculi have frequent anastomoses, and
are interlaced in a retiform manner one with another, instead of
continuing distinet and in parallel lines. The primitive fibre is, ac-
cording to Dr. Schwann, about 455 of an English line in diameter,
These fibres are also destitute of the transverse stri, so remarkable
in the muscles of animal life. They are almost perfeetly smooth,
are collected into flattened bands, and are of a light drab colour,
Here and there, small inequalities or swellings exist, coming from
elongated corpuseles, the nuclei of their formation, adhering to them.
The fascis formed by the bundle of Primiti'.re fibres, measures in its
transverse diameter, from the s g5 to the 3455 of aninch,* and is, there-
fore, from the half to the third of a blood corpuscle, taking the latter as
the unit of measurement. Valentin and Tod do not admit the in-
terlacement of these fibres; the latter considers the appearance as
the result of the elongated corpuscles throwing parts of the fibre out
of focus, and thus producing a confiised reticulated figure, He also
doubts that these fibres are invested by a sarcolemma, as he says
none has been discovered in an unequivocal manner,

The muscles of organic life are soft, transparent, and, for the
most part, deeply seated. The boundaries of their fibres are very
faint, and though cylindrical of themselves, yet their fasciculi are flat
or prismatic from pressure. 'The fibres are seldom in lines perfectly
straight, but are for the most part bent in a serpentine way, or even
erimped like the unravelled yarn of a stocking. The arrangement
of the fibres has some resemblance to a fine nervous plexus, and

* Tod and Bowman,
34*
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the end of the handle of an awl or a fork, pressed against it by the
finger, and it will be found that the muscular vibrations are conti-
nued along the instrument : plant, afterwards, the point of the instru-
ment upon a soft, inelastic substance so as to make, in that way, the
closure of the meatus, and the rumbling will instantly cease. The
roaring noise of sea-shells may be explained in the same way. The
colour remains the same, which proves that there is not an appre-
ciable addition to the quantity of the circulating fluids. The rapi-
dity with which this contraction may take place, is manifested in
speaking, in running, and in playing upon a stringed instrument;
and its strength, by the immense burdens that some individuals can
raise and bear.

The capability of the muscles to endure continued action, is ex-
hibited daily along the wharves of Philadelphia, through the following
statement from an experienced merchant :—a corn carrier between
the ages of 18 and 30, can carry 21,000 Ibs of corn up a height of
35 feet in a day, by the following method. He carries two bushels
of 120 lbs weight, up stairs and returns to the wharf in about three
minutes. In each day he goes up stairs 175 times and descends
as often—mounting in each instance thirty five steps, and elevating
350 bushels by this process. In addition to this he elevates the bag
to his shoulder and again discharges his load—which he usually
carries at a run, and traverses some GO feet of wharf and as much
more of store room. This labour is done barefooted, and continued
off and on, for a period of about seven years, when exposure and
intemperate habits, generally kill him and his gang.

The power of elongation or relaxation seems to be an active state
of the muscle, as well as its contraction. This power of relaxation
or of elongation is much inferior to that of contraction ; it seems to
be only what is sufficient to restore the muscle to its proper length,
so as to put it in a condition for the removal of its contractions.
The fixedness of muscles, which are contracted spasmodically, and
their retaining this position even after death, until putrefaction
begins to assail them, shows that the power of elongation does not
depend simply upon elasticity ; for the latter quality being as much
the attribute of dead as of living matter, would be brought into play
on death.

The fixation of muscles is not a distinct power, but merely a
qualification of contraction, by which the latter may be arrested at
any given point, and retained there.












VOLUNTARY MUSCLES. 407

for twelve hours or more, and may continue, in the winter, from
three or four days to a week, or even longer, depending upon the
access of putrefaction.

The sensibility of the muscles is moderate. When they have
been much exercised, they only give out the sensation of fatigue.
In amputations, the pain of cutting through them is not equal to
that of the skin. In inflammations they, as most other parts, have
their sensibility exalted to an exquisite degree.

CHAPTER III.

0f the Meehanieal Shape and Arrangement of the Voluntary Museles.

Every muscle consists in a belly and in two extremities, of which
the one that is the fixed point is the head or origin, and the other is
the tail or insertion. The belly or body is the fleshy part, the ex-
tremities are generally tendinous, either completely or partially.

Some of the muscles arise by a single head, and are inserted into
one point. Some few arise by a plurality of heads, but have a
single insertion, as the biceps flexor of the arm, and of the thigh;
others, again, have a single head, but a plural insertion, as the
flexors of the fingers and of the toes; others, again, have multi-
plicate heads and multiplicate jnsertions, as the muscles of the
back.

The most simple muscles are such as have their fibres running in
the direction of the length of the muscle, of which there are many
examples, as the sartorius, the biceps flexor cubiti, the semi-tendi-
nosus, and others. Others, again, have their fibres running obliquely
from a tendon or a bony origin on one side of the muscle, to a ten-
don on the other, as the semi-membranosus, the peronei, &c. ; these
are called musculi semi-pennati. Others have a long tendon in the
centre, to which the fibres converge obliquely, forming an angle with
each other; they are the penniform, (musculi pennati.) Others,
again, are formed of a congeries of smaller muscles, the fibres of
which run in different directions and are intermixed with tendinous
matter, as the deltoid and subscapular. As the strength of a muscle










































MUSCLES OF THE NECK. 421

part in respiration, prevents adhesions from forming, and, therefore,
disposes to ulceration. An ingenious idea on the uses of this fascia
and of the sterno-hyoid and thyroid muscles as connected with it,
was suggested by the late Allen Burns: he conceived that they were
a defence to the upper part of the thorax, and sustained, in inspira-
tion, the atmospheric pressure, which, without them, would fall upon
the trachea and produce difficulty of breathing, from the air not
passing through the larynx rapidly enough to keep pace with the
dilatation of the thorax. He illustrates the opinion by a case very
much in point, of a gentleman who had lost this fascia and the
muscles by suppuration, and who was afterwards incommoded by
atmospheric pressure upon the trachea at this place.* Mr. Velpeau,
on the contrary, asserts that cutting through it in opening abscesses
and in operations has no such consequence.t

The external borders of the fascia profunda are continued into
the sheaths of the great vessels of the neck. It and the faseia su-
perficialis are also continuous with one anotheralong the anterior
edge of the sterno-cleido mastoideus. : b

Within the inferior maxilla, at its anglé, a ligamentous expansion
arises at the pterygoideus externus muscle, and is spread out be-
tween the styloid process, and the ramus of the lower jaw. This
membrane, described as the stylo-maxillary ligament, is joined at
its inferior edge by the fascia superficialis, just before the upper
part of the sterno-mastoideus, and which increases ils breadth
downwards in the neck, giving it somewhat the condition of a
vertical septum of that region: at its lower edge it runs into the
theca of the greal vessels of the neck. Through its lower part
penetrate the stylo-hyoideus and the disgastricus muscle, and the
upper part separates the parotid from the sub-maxillary gland. It
is felt like a cord extending downwards and backwards below the
angle of the maxilla inferior. It is connected at its internal edge
with the compages of the nerves and vessels of the part, in such a

* The late Dr. Lawrence informed me that the fascia profunda is well de-
veloped in the neck of a cat, and that having occasion to remove it in an ex-
periment, the respiration of the animal was conducted with great difficulty,
amounting almost to suffocation. This is a good confirmation of Mr, Burns's
hypothesis. When lymphatic or seirrhous tumours are evolved behind the upper
end of the sternum, this fascia forces them against the trachea and thus pro-
duces a distressing impediment to respiration,

'I' Anat. Chir. vols s P 438, 2d edit.
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At the linea semilunaris the tendon of the internal ohl:que and OBl s '

that of the transversalis unite intimately ; and just beyond this june-F I< I
tion the two laminz are formed, which enclose the rectus muscle.
The anterior lamina is the front layer of the tendon of the internal
oblique, which, after passing half an inch or an inch, is joined to
the tendon of the external oblique, goes before the rectus muscle,
and covers it from origin to insertion. The posterior lamina, made
by the posterior layer of the tendon of the internal oblique, is united
already at the linea semilunaris to the tendon of the transversalis ;
in this manner they pass behind the rectus muscle from the car-
tilago-ensiformis to a line half-way between the umbilicus and the r
pubes. From this line, downwards, all the tendons go in front of |
the rectus muscle.
The obliquus externus tendon may be dissected from the com-
mon tendon of the others, without much difficulty, almost to the
linea alba. The term insertion, expresses, very imperfectly, the
manner in which the tendons of these broad muscles all terminate
in the linea alba from the thorax to the pelvis. It should rather be

said, that they coalesce there by a general intertexture of their
fibres.

The Cremaster,

Is a muscular sheath to the spermatic cord extending from the ex-
ternal ring to the testicle, and its origin is commonly attributed ex-
clusively to the internal oblique, as it is said to be a detachment of
fibres from it ; but it is also formed by fibres from the lower edge of
the transversalis musele. The history of its origin is as follows : in
the descent of the testicle, the latter has to pass beneath that edge of
the transversalis and of the internal oblique which is extended from
the outer portion of Poupart’s ligament, to the spine and crista of
the pubes. As the testicle descends it comes in contact with a fasei-
culus of these fibres, and takes it along. This constitutes the
Cremaster muscle, which, in adult life, and in a strong muscular
subject, is seen descending on the outside of the spermatic cord,
and spreading over the anterior part of the tuniea vaginalis in arches
with their convexities downwards ; then rising on the inner side of
the cord to be inserted into the spine of the pubes.*

It draws up the testicle,

# Jul. Cloquet, Anat. De L’Homme. This account, though easily veri-
31"
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In the diaphragm are three remarkable foramina. The first (the
Foramen (Esophagewm) is in the back of the muscle, between the
spine and the notch of the cordiform tendon, a little to the left of
the middle line. It gives passage to the esophagus and the par
vagum nerves along with it, and is rather a fissure or a long ellip-
tical foramen made by the separation and reunion of the muscular
fibres; for, above and below, at each end of the ellipsis, these fibres
decussate one another in columns. To the right of this foramen,
and a little above its horizontal level, in the back part of the cordi-
form tendon, is a very large and patulous foramen for the ascending
vena cava, (Foramen Quadratum.) Itsform is between an irregular
quadrilateral figure and a circle; its edges are composed of fasciculi
of tendon rounded off, and are not susceptible of displacement, or
of alteration in their relative position to each other; by which means
any impediment to the course of the blood in the ascending cava,
which might arise from a different arrangement, is obviated. Almost
in a vertical line below, and about three inches from the foramen
for the esophagus, is the third hole, in the diaphiagm, which affords
passage to the aorta, (Hiatus Jorticus.) It is just in front of the
bodies of the three upper lumbar vertebre, and is a much longer
elliptical hole than the cesophageal. Its lowest extremity or pole is
incomplete, being constituted by the tendinous crura of the dia-
phragm, and its upper by a decussation of muscular fasciculi arising
from them. Through it, besides the aorta, pass the Thoracic Duct,
and the Great Splanchnic Nerve of each side.

In the horizontal position of either the dead or the living body,
the right side of the diaphragm ascends higher in the thorax than
the left; but the weight of the liver makes it, in the vertical posture,
descend lower than the other.

Thus circumstanced, the detailed origin of the Diaphragm is as
follows: It arises fleshy from the internal face of the upper edge of
the Xiphoid Cartilage ; from the internal face of the cartilages of the
seventh, eighth, and ninth ribs ; from the osseous extremities of the
tenth and eleventh, and from both the osseous and cartilaginous
termination of the twelfth rib. As the line deseribed includes
almost the whole of a circle, and the fibres all converge to the
cordiform tendon, they, of course, will pass in different radiated
directions, and be of different lengths, which it is unnecessary to
specify. Between the sternal and costal portion on each side, there
is a triangular fissure filled with fatty cellular tissue, and which
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