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PREFACE TO.SECOND EDITION

Since this work is essentially a guide to the dissection of the human
body, the material is, of necessity, presented from the topographical
standpoint. To compensate for the somewhat fragmentary and discon-
nected manner of presentation which the topographical method entails,
advantage has been taken of the opportunity afforded by the issuance

-of a reprint to add, at the end of the volume, a chapter consisting of
systematic outlines of the vascular system and the peripheral nervous
system, illustrated by colored diagrammatic plates.

The method of arrangement of this matter contemplates the consul-
tation, by the reader, of the systema.tlc tabulations in connection with
the study of that region of the body in which he may, at the moment,
be interested.

It is the thought of the author that the book, thus supplemented,
may be of service not only to the dissector but also to the advanced
student and to the practitioner who may desire a brief exposition of the
facts of anatomy from the topographical point of view, the references
throughout the text to the work of dissection, though intended for the
convenience of the student actually engaged in that work being of
advantage also to the reader not so engaged, since they serve to empha-
size the relationships of structures by indicating the procedures necessary
to bring them to view.

J.C. H.

PHILADELPHIA, July I, 1920, .






PREFACE TO FIRST EDITION

WHILE it is essential for the student of anatomy to use a systematic
treatise upon descriptive anatomy both for systematic study and as a
work of reference, it is a distinct advantage to him to approach the sub-
ject from the regional or relational point of view as well. As this is the
method of study necessarily pursued in the dissecting room, a book of
this kind becomes logically the companion and guide of the student in
the prosecution of his study of the cadaver. In recognition of this fact,
the details of each region are presented in the order of dissection, and
the illustrations are arranged serially, as nearly as possible, in order to
show clearly the structures to be encountered at successive stages of the
work. To facilitate the student’s work still further, directions are given
as to the technic of dissection and as to the definite order of procedure
in exposing and identifying the various structures of each region.

Since this work in no sense attempts to usurp the functions of a text-
book of descriptive anatomy, much descriptive detail has been omitted;
at the same time an effort has been made to preserve the logical order of
the subject to.as great degree as seemed compatible with the object in
view.

It is a well-recognized fact that students of human anatomy, even
at the beginning of their course, evince a livelier interest in the subject
when the relations of structures to the practical facts of medicine and
surgery are brought to their attention than when they study the various
systems in a more or less abstract way. Therefore, any point of special
clinical interest concerning any structure under discussion is mentioned
in connection with that structure. That the beginner may not be unduly
distracted, however, by over-abundance of such references, they have
been set apart from the body of the text by presentation in smaller type.

Although the cadaver has been divided into four “parts,” the aim
has been so to present the material as to permit of freedom of choice in
this respect.

Conceding the desirability of uniformity and simplicity of termi-
nology in anatomy as in any other science, but believing that the adop-
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vi PREFACE

tion of a new terminology for any science is just as truly a matter of grad-
ual evolution as the development of the nomenclature already in use or
as the growth of language in general, the acceptability of new terms
being conditioned upon expediency and convenience as well as upon
certain intangible factors not easily definable, the Basle anatomical
nomenclature has not been adopted in its entirety in this book. In
many cases the BNA terms have been used directly; where not so
employed they have been added in parentheses. While the sweeping
out of existence—at least of text-book existence—of the many awkward
and cumbersome terms in current use would be “a consummation
devoutly to be wished,” as a matter of fact they do exist and most
probably will exist for some time to come; their retention for the time
being in a book of this character seems to be necessary therefore, even
though it be understood that they are retained as undesirable tenants.
The illustrations have been made, for the most, from the author's
dissections and under his direct supervision, many of them having
previously appeared in Piersol's Anatomy. For the use of the
drawings not so made, viz., those of the larynx, those of the brain
except Figs. 233—235 and 256 to 260, those of the ear except Fig. 204,
as well as Figs. 165, 284, 302, 325, 327, 328, 337 to 340, 343, and Figs.
353-355, the author is indebted to the courtesy of the editor of
Piersol’'s Anatomy. Of the 366 illustrations, 171 were made specifi-
cally for this work, including the entire series of joint-pictures, except
Figs. 74 and 76, the drawings of the mammary gland, of the axillary
lymphatics, of various parts of the upper extremity; of Scarpa’s tri-
angle, the popliteal space, the suprapatellar bursa, the malleolar
" regions; many of those of the neck and head; those of the male
" 'nal walls and viscera in part, of the
stinal spaces.
pportunity to express his appreciation
i. F. Faber, and of the courtesy and

Joun C. HEISLER.



ERRATA

On p. 19, paragraph 6, line 4, after “‘nerve-supply”, read *third and fourth
cervical nerves and"'.

On p. 80, paragraph 4, first word of line 13, for “‘insertion”, read ‘‘attachment’’.

On p. 84, line 8, for “fifth” read *“seventh ", and in paragraph 3, line 6, for
‘sixth and seventh"”, read *fifth and sixth".

On p. 242, line 3, for *metacarpal”’, read “metatarsal”.

On p. 253, paragraph 2, line 9, for *metacarpo-"’, read ‘ metatarso-"".

On p. 256, paragraph 2, line 7, for ‘‘rests upon”, read “lies under”.

On p. 298, paragraph 6, line 11, for “tibialis anticus”, read *tibialis posticus'’.

On p. 370, paragraph §, lines 15 and 16, transpose the words * Wardrop’s'’ and
‘“Brasdor’s”.

On p. 415, lines 8 and 9, for “internal pterygoid”, read “ external pterygoid"'.

On p. 445, last line but one, for “lower”, read * upper’'.

On p. 507, line 14, for ‘‘temporal”, read * parietal .

On p. 541, Fig. 255, for “superficial cerebellar peduncle"”, read *superior cere-
bellar peduncle”.

On p. 679, lines 1 and 2, for *‘first and second lumbar nerves”, read *first lumbar
nerve chiefly "'.

On p. 696, line 3, for “obturator nerve”, read ‘“‘sacral plexuss’.
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PRACTICAL ANATOMY

INTRODUCTION.

THE plan laid down in the following pages for the dissection of the
human body provides that the properly preserved cadaver should be
placed upon the table in the lithotomy position for the first few days
after its reception into the dissecting-room in order that the dissection
of the perineum may be effected while the parts are still fresh and
while their relations are as yet undisturbed by work upon adjacent
regions. This position will not interfere with work upon the head, but
the dissection of any other part of the body must be deferred until the
perineum shall have been completed.

The adequate protection of the subject against drymg of the skm
and consequent deterioration of the superficial structures is a point that
cannot be too strongly insisted upon. The cadaver may have been
well cared for—by anointing the surface with vaseline and bandaging—
up to the moment of its entrance into the dissecting-room, but if the
dissector fails to exercise like care and needlessly exposes portions of
the body or of his “part’ upon which he is not at the moment engaged,
he will be apt to find, after a few weeks, that the regions thus neglected
will be either totally worthless or that their usefulness is much impaired.
If, therefore, the limbs have been bandaged, the bandages should be
displaced only to the extent necessary for the work of the day and, at
the end of each day’s work, the dissection should be covered with damp
but not excessively wet cheese-cloth, and the entire body should be
carefully covered with rubber sheeting, the edges of which should be
tucked under the body instead of being allowed to hang down about
the table. The cheese-cloth, a pad of which may, with advantage, be
placed beneath the skin-flap while a second pad is placed over the skin,
may be wrung out of a solution of carbolic acid two parts, glycerin
eight parts and water ninety parts.

One of the first essentials to successful work on the cadaver is sharp
knives; the dissector can do nothing worth while without them. The
proper use and care of knives will obviate the need of frequent sharpen-
ing and thus become an important factor in economizing time. The
smaller knives should be used only for the softer tissues and their cutting
edges should be guarded against contact with hard substances; they

I
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Pic. 1.—Raising the skin-flap.

Pia. 2.—Raising a flap of superficial fascia, the fingers of the left hand making counter-tension on
the deep fascia.
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should therefore be placed carefully in a proper case after use instead
of being carelessly thrown together. In addition to the use of the stone
for sharpening very dull instruments, the dissector will find a razor-
strop to serve a useful purpose; blades carefully honed on the strop will
only occasionally require the stone if otherwise well cared for. Small
leaden weights of from two to four ounces, attached to a six- or eight-
inch length of chain to the opposite end of which a hook is affixed, are
useful for retracting a flap of fascia or skin or for pulling aside a nerve
or vessel.

The Removal of the Integument.—In making the incisions, direc-
tions for which will be found in the sections pertaining to the several
*‘parts,” care must be exercised to avoid cutting too deeply. Grasping
with the forceps a corner of the flap outlined by the incisions, a few light
cuts should be made close to the deep surface of the skin, the flap being
pulled upon sufficiently to show the line of separation between the skin
and the subcutaneous tissue. It is often desirable to discard the forceps
after the raising of the flap has been well begun and to hold the latter
with the fingers. Frequent moistening of the subcutaneous tissue mate-
rially aids the work. Continuing the traction on the raised flap of skin
and still taking care to make the knife-cuts close to its deep surface with
the blade of the knife in a plane approximately parallel with the latter
(Fig. 1), the denudation should be carried to the extent necessary fully
to expose the region to be dissected. As the skin itself is one of the best
protectives for the soft parts beneath, the flap is to be removed as nearly
as possible without mutilation in order that it may be replaced at the
end of the day’s work.

The Dissection of the Superficial Fascia.—This lamina may be
removed as a flap, the two strata into which it is separable in certain
regions being taken up in succession; when the superficial nerves and
vessels which ramify within it are to be dissected, its preservation as a
distinct sheet is scarcely feasible, since the working out of these struc-
tures necessarily results in more or less mutilation of the fascia. When a
flap is to be reflected, the lines of incision should follow those made in
the skin, a corner of the outlined flap being raised with the forceps. A
little traction upon the part thus elevated will reveal the natural lines
of separation between the superficial fascia and the deep, when light
touches of the scalpel along the angle between these two strata will
effect their separation. In some cases a certain amount of counter-
tension upon the deep fascia or upon the deep layer of the superficial
fascia when the object is the separation of the superficial layer from the
latter may be made in the manner shown in Fig. 2. In certain regions,
such as the scrotum, it is sometimes possible to effect the separation in
part at least by this means without the use of cutting instruments, the
strata being, as it were, * peeled "’ apart.
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Fi6. 3.—Dissecting the connective tissue from the surface of a small artery.

Fi:. 4.—Pollowing a nerve, the intercusto-humeral, made taut by elevation upon a finger.
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The superficial layer of the superficial fascia is to be differentiated
from the deep layer by the fact that the former contains the greater
quantity of fat while the latter is more distinctly membranous in char-
acter. Here again, as in the removal of the skin, frequent moistening
of the tissues, unless they are already sufficiently succulent, will much
facilitate the work.

The Dissection of Superficial Vessels.—Upon exposure of the super-
ficial fascia the superficial veins are easily recognized, especially if they
have been injected. The arteries are somewhat less obvious, being cov-
ered in many cases by fatty tissue. In a well-injected subject the finer
arterial twigs, which are more superficially placed, serve as guides to
the larger vessels. When either an artery or a vein is seen shimmering
through the covering tissue, the latter should be pinched up with forceps
and dissected away from the vessel as shown in Fig. 3. The superficial
aspect of the vessel having been thus denuded, it is a comparatively
simple matter to complete its isolation by making light cuts through
the fascia close to the vessel and parallel with its course. It is often
convenient to raise an artery or a vein upon a finger after a small portion
of it has been denuded, thus making its further course as well as its
branches more evident, but this is always to be done cautiously, making
rather slight tension.

The Dissection of the Superficial Nerves.—The nerves found in
the superficial fascia may be easily overlooked as they are usually quite
effectually masked by the adipose tissue, being situated, except the
quite small twigs, in the deepest part of the superficial fascia. The
proper method of procedure is to acquaint one’s self first with the cuta-
neous nerves to be found in the region in question and with their typical
course. Having done this, the surface of the superficial fascia should be
closely scrutinized to detect the nerves, which, as seen through the tissue
covering them, may appear as faint milk-white bands. Small empty veins
will not infrequently be mistaken for nerves but may be distinguished by
their more superficial situation, their less direct course and the small
amount of clear fluid which they usually contain, the latter being demon-
strable by pressure or pinching. In certain regions the small arteries
serve as guides to the nerves, as in the case of the vessels and nerves
emerging through the intercostal spaces near the border of the sternum.

Failing to recognize any nerve filaments or trunks by inspection,
the subcutaneous tissue may be cautiously and little by little taken up
over the known course of a given nerve until the latter is reached; or an
incision may be made directly down to the deep fascia parallel with the
course of the nerve and search made on both sides of the cut. A nerve
having been found, the tissue covering it should be dissected away from
its surface in the manner detailed above for the cleaning of vessels
(Fig. 3) and then from each side. When a sufficient length of the nerve
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Fic. s.—Following a nerve, the lesser internal cutaneous, a finger of the right hand making the
nerve taut.

F16. 6.—Denuding a muscle.
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has thus been cleaned, it may be raised upon a finger of either the left
hand (Fig. 4) or the right (Fig. 5), according to the convenience of the
dissector. The tension thus produced shows clearly the further course
of the nerve as well as the giving off of its branches.

The Dissection of Muscles.—When a group of muscles is exposed,
it is well to effect the separation of the individual members of the
group by running a scalpel handle or blunt dissector along the lines of
the intervals—the latter being plainly recognizable usually—with care

F16. 7.—Denuding a muscle,

to avoid injury to the vessels and nerves that may be found in such
intervals. That a muscle may be successfully dissected it is essential
that it be made tense. To attain this end the position of the limb or
other portion of the body concerned must be so adjusted as to sepa-
rate more remotely the points of attachment of the muscle. The con-
nective tissue sheath of muscles is usually quite closely adherent, in some
cases, as in that of the great pectoral and the oblique and transverse
muscles of the abdomen, notably so. Frequent moistening of the sur-
face is of the greatest assistance in denuding the muscle. The sheath of
the muscle should be removed as a flap as nearly as possible, not with the
view of preserving the flap but because the denudation is effected more
easily in this way. The knife-cuts should be made in the direction of the
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muscle-fibres, the blade of the scalpel being held in a plane approxi-
mately parallel with the surface of the muscle as in Figs. 6 and 7. While
divesting a muscle of its connective tissue covering, a watch should be
maintained for its nerve. Each muscle should be thoroughly cleaned
from its origin to its insertion and should be separated from neighboring
structures that it may be lifted up and satisfactorily demonstrated.

In addition to the instruments contained in the ordinary dissecting
case and those usually to be found in the dissecting-room, a hypo-
dermic syringe of ordinary size and another of rather large size will
be found almost indispensable. Push-pins, to be procured from any
stationer, are also very useful.

Further and more specific directions as to the dissection of the larger
nerves and vessels, of bursal sacs and joints, of the special scnse organs
and the viscera will be found in various parts of the text as they may be
required. The importance of avoiding undue haste in dissection must
be emphasized, since it is only by taking infinitc pains that satisfactory
work can be accomplished.



CHAPTER 1
THE UPPER LIMB.

THE dissection of the upper extremity includes the dissection of the
anterior surface of the chest wall, of the posterior aspect of the shoulder
and of the superficial structures of the back. It will usually be found
desirable to begin with the dissection of the back.

Before undertaking the dissection, let the dissector review the salient
features of the bones concerned. Referring to the articulated skeleton,
he will note the posterior part of the occipital bone and its relation to the
spinal column. The vertebral column with its spinous processes of
varying size and degree of obliquity in the cervical, thoracic, lumbar
and sacral regions, and the articulation of the thoracic transverse proc=-
esses with the tubercles of the ribs should receive due attention. The
ribs articulating by their heads with the bodies of the thoracic vertebra
and by their tubercles with the transverse processes, their gradual
increase in size from the first and twelfth to the seventh and the varia-
tions in direction are equally noteworthy.

The scapula (Fig. 8) should be briefly reviewed, the superior (medial),
lateral or anterior, and the inferior angles, the vertebral, axillary and
superior borders being noted. On the dorsal aspect, the spine and its
acromion process, the supra= and infraspinous foss& claim attention,
while on the ventral surface (Fig. g) one finds the venter or subscapular
fossa. At the outer angle is the glenoid cavity and springing from the
upper part of the neck—the constriction of which the suprascapular
notch is a part—is the coracoid process.

THE BACK.
THE SURFACE ANATOMY.

The study of the surface markings of any region should precede the
dissection of that region. For this purpose one may utilize the cadaver
but the living subject is preferable since, in the latter case, the surface
markings are more conspicuous and therefore more easily recognizable.

On the back of the head, at the upper limit of the back, in the mid-
line, one may feel the external occipital protuberance of the occipital
bone. Passing downward from this prominence is a mesial furrow, in
which, immediately below the prominence, the rudimentary spinous
process of the atlas may be felt by deep pressure. The spinous processes
of the succeeding cervical vertebre, except that of the seventh, are not

9
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easily recognizable individually, but may be felt as a more or less con-
tinuous ridge.

The spine of the seventh cervical vertebra, the vertebra prominens, is
quite conspicuous, and the spine of the first dorsal vertebra, just below
it, is even more so. The spines of the remaining dorsal vertebra, as well

notch

P16, 8,—Dorsal surface of right scapula.

as those of the lumbar vertebrae, may be followed in succession, their
line however not being absolutely mesial, but presenting more or less
deviation to one or other side. In the lower dorsal and lumbar regions,
these prominences lie in a mesial furrow which is bounded on either side
by the rounded eminence of the erector spine muscle. Below the limits
of the lumbar region of the spine, one encounters the rough and uneven
posterior surface of the sacrum, diverging from which, on either side,
is the crest of the ilium, easily followed from its posterior superior spinous
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process to its anterior superior spine. It should be noted that the pos-
terior superior spine of the ilium—indicated by a dimple—is on the level
of the second sacral spine, and that the highest point of the crest of the
ilium is level with the fourth lumbar spine.

A

Cle

Inferior angle

F16. 9.—Right scapula from below,

The ribs and the intercostal spaces may be more or less clearly made
out by palpation as ridges and intervening depressions extending
obliquely downward and outward from the spine.

The scapula may also be recognized by palpation throughout a por-
tion of its extent. Its position varies with the movements of the arm;
with the arm hanging passively by the side, the superior angle of the
scapula is at the second intercostal space or as high as the upper
border of the second rib, its inferior angle being opposite the seventh
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or eighth rib. The scapula is somewhat difficult to palpate in its entirety
especially in subjects of good muscular development.

DISSECTION.

The cadaver should be supported by blocks under the pelvis and the
upper part of the chest respectively, since the tension of the skin and
muscles thus produced facilitates the dissection.

ReMovAL oP THE SKIN.—Make a median incision from the occiput
to the tip of the coccyx (Fig. 10); a second, curved, incision along the

Sup. angle of scapula

Inf. angle of scapula

Inner condyle
Olecranon

Head of radius

Fourth lumbar
spine

Ulnar sty-
loid process

F16. 10.—Surface anatomy of back, showing lines of incision.

crest of the ilium; a third from the 12th dorsal spinous process to the
posterior axillary line, a few inches below the junction of the arm with
the trunk; a fourth from the upper end of the median incision, trans-
versely outward for a distance of three inches; a fifth from the outer
extremity of the last incision to the acromion process of the scapula;
to these may be added a curved incision over the posterior aspect of
the shoulder. Allowing the arm to hang over the edge of the table, begin
at the mid-line, at the upper corner of the lower flap, to remove the skin.
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In doing so, hold the corner of the skin-flap with toothed forceps
and, later, with the fingers, making considerable tension. Keep the
plane of the knife-blade approximately parallel with the plane of the
under surface of the flap, cutting always close to the skin so as to remove
none of the underlying superficial fascia. The upper flap may now be
removed, the arm being allowed to hang over the edge of the table or
being drawn downward as may be required at different stages of the
dissection. Inasmuch, however, as the skin affords the best protection
against evaporation of moisture and the consequent drying of the tissue,
it is better to defer the removal of the upper flap until the region exposed
by the removal of the lower one shall have been completed.

THE SupeRrICIAL Fascia.—The superficial fascia here, as elsewhere,
contains more or less fat according to the condition of the individual
subject. Usually it will be found infiltrated with fluid, especially if the
subject has been allowed to lie on the back for some time previous to
dissection. The presence of this fluid in any considerable quantity
renders the search for the cutaneous nerves and vessels which ramify
in this fascia rather more difficult. The superficial fascia of the back is
directly continuous with that of adjacent regions and presents no espe-
cially noteworthy features, except that it is thicker than in many other
parts of the body, the better to cushion the numerous bony prominences
found here.

The superficial arteries are small and of no particular importance;
they are branches of the dorsal divisions of the intercostal and lumbar
arteries of the aorta.

The superficial nerves are cutaneous branches of the spinal nerves
(Fig. 11). In the cervical and dorsal regions they become superficial
close to the vertebral spinous processes; in the lumbar region they emerge
through the muscles and deep fascia at points from one to six inches
distant from the spinous processes. It should be noted that the position
of a given nerve does not correspond with that of the vertebra of cor-
responding number, the nerve, before it pierces the muscles and deep
fascia, taking a downward course to emerge on a level with the first or
second vertebra below. Moreover, these nerves are subject to some
irregularity as to course and relative size, some of the series being occa-
sionally absent, especially in the cervical region. In searching for them,
it is well to begin at the mid-line to remove the superficial fascia, working
outwardly until they are found as they emerge through the deep fascia.
Once a portion of a cutaneous nerve-trunk is found, it is comparatively
easy to trace it to its termination. This is best done by picking up the
fatty tissue which covers it and dissecting it off, after which the nerve
may be raised, first upon the forceps and then upon a finger, the slight
tension thus produced rendering its further course evident. The presence
of a considerable quantity of fluid in the subcutaneous tissue of the
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being larger than any of the other posterior cervical divisions. Though
usually of conspicuously large size, the occipitalis major is sometimes
smaller, being partly replaced by an unusually large occipitalis minor.
In the immediate vicinity of the great occipital nerve will sometimes
be found a cutaneous filament from the suboccipital or first cervical
nerve, the posterior division of which differs from the other cervical
nerves in not dividing into an internal and an external branch.

The third occipital nerve, the internal cutaneous branch of the third
cervical posterior division, pierces the trapezius and the fascia below
and to the inner side of the great occipital nerve, with which it com-
municates, and passes upward to supply the back part of the scalp.

The cutaneous branch of the dorsal division of the fourth cervical
nerve may be quite small or entirely absent; the same may be said of
the sixth, seventh and eighth dorsal cutaneous nerves.

The dorsal cutaneous branches of the thoracic nerves are fairly
constant and have a more extensive distribution than the corresponding
cervical nerves; they become more oblique in direction in the lower part
of the thoracic region, the dorsal cutaneous branch of the twelfth tho-
racic becoming superficial just above the crest of the ilium and being
distributed to the skin of the upper part of the gluteal region.

The lateral cutaneous branches of the dorsal or intercostal nerves
(Fig. 11) pierce the deep fascia in the axillary line, their dorsal divisions
being distributed to the skin of the back, while their ventral branches
pass forward to the lateral and ventral aspects of the trunk.

The lateral cutaneous branch of the twelfth thoracic nerve is espe-
cially well developed and passes downward and forward over the crest
of the ilium to aid in supplying the skin of the gluteal region (Fig. 11).

THE DEEP Fascia.—The deep fascia of the back forms an invest-
ment for the muscles and is more aponeurotic in character than the
superficial fascia, from which it further differs in not being the seat of
fatty deposit. It is attached to the vertebral spinous processes mesially,
to the superior curved line of the occipital bone above, and to the crest
of the ilium below. It is continuous laterally, in the cervical region,
with the deep cervical fascia, becomes attached to the spine of the scap-
ula and its acromion process in the scapular region, and below the
shoulder is continuous with the axillary fascia and the deep fascia of
the lateral and ventral aspects of the body-wall. Upon the removal of
the deep fascia the superficial layer of the muscles of the back will be
exposed (Fig. 13).

THE TRAPEZIUS MUSCLE. —Origin, the superior nuchal line and the
external protuberance of the occipital bone, the ligamentum nuchwx,
the spinous process of the scventh cervical vertebra, the spinous proc-
esses of all the thoracic vertebrz and the supraspinous ligaments.
Insertion, the outer third of the posterior border of the clavicle, the
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tubercle at the base of the spine of the scapula, the upper border of the
spine of the scapula and the upper surface and inner border of its acro-
mion process. Nerve-supply, from the spinal accessory and the third
and fourth cervical nerves, which pass under the anterior border of the

F1G. 13.—Superficial muscles of the back.

muscle to enter its deep surface. Action, to elevate the shoulder, or,
if the shoulder is fixed, to extend the head; to pull back and to rotate
the scapula (Fig. 13).

The dissection of the muscle may be facilitated by flexing the head
and drawing down the shoulder to make the upper part of the muscle
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tense. The removal of the deep fascia should be begun at the occipital
attachment of the muscle, the dissector working downward and outward
in the direction of the muscular fibres. The upper part of the trapezius
is sometimes poorly developed, in which case its dissection is difficult,
and the difficulty is greatly increased if there be much infiltration of
the overlying fascia; in such case it is better to begin the cleaning up
of the muscle near the lower cervical spinous processes, working outward
until the outer edge of the muscle is reached, when this outer edge may
then be more easily followed up to its occipital attachment. In order to
avoid the damaging of structures which belong to the dissection of the
neck, do not carry the dissection beyond the outer edge of the muscle.
In denuding the lower part of the muscle, shove the shoulder outward
and upward, removing the fascia again in the direction of the muscular
fibres and, as much as possible, as a layer or flap, since it is easier to get
the surface clean thus than by removing the fascia piecemeal.

The muscle having been thoroughly cleaned from its origin to its
insertion, note its shape, its tendinous aponeurosis, its points of origin
and insertion and its relation to the latissimus dorsi. Note also its action
upon the shoulder.

The trapezius may be at fault in wry-neck or forticollis, assisting the sterno-
cleido-mastoid in producing the deformity (see p. 352).

THe LaTissiMus Dorsi.—Origin, the spines of the lower six tho-
racic vertebrze (tendinous fibres) and the corresponding interspinous
ligaments; the lumbo-dorsal fascia (and hence from the lumbar and
sacral spinous processes); the crest of the ilium (the back part of its
outer lip); by fleshy fibres from the three or four lower ribs and, occa-
sionally, from the inferior angle of the scapula. Insertion, crest of inner
tuberosity of the humerus or bottom of bicipital groove, in close asso-
ciation with the tendon of the teres major. Nerve=supply, from the
seventh and eighth cervical nerves, through the long subscapular nerve,
which enters the ventral surface of the muscle at some point below the
middle of the axillary space. Action, to draw the humerus downward,
backward and inward while rotating it inward; or, if the arm be fixed,
to draw the trunk upward, as in climbing (Fig. 13).

To make the muscle tense, as an aid to its dissection, carry the arm
well up toward the head. The dissection may be begun over the fleshy
part of the muscle, the denudation being carried from the point of start-
ing toward each extremity. By following this method the dissector
will find it easier to avoid mutilating the aponeurosis of origin, this
aponeurosis sustaining such an intimate relation to the overlying con-
nective tissue that its recognition is often quite difficult.

For variations in this muscle, see p. 41. For the relation of the
muscle to the external oblique of the abdomen and Petit’s triangle,
see p. bor.
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When the latissimus dorsi has no attachment to the inferior angle of the scapula,
the edge of the muscle overlaps this angle of the bone. This relation may be disturbed
by violence, constituting dislocation of the inferior angle of the scapula.

The student should note the aponeurotic portion of the origin of
the muscle, 7.e., that portion which arises from the lumbar and sacral
spines, and the relation of this aponeurosis to a layer of fascia which
incloses the deeper muscles of the back. The aponeurosis of the latis-
simus is, in fact, the posterior aponeurosis of the lumbar fascia. (See
p. 581.) Note also the relation of the upper border of the muscle to the
inferior angle of the scapula, and the association of its insertion with
the teres major.

Now remove the trapezius in part by detaching it from the spine of
the scapula and from the outer part of the clavicle, and reflect the
detached portion toward the spinal origin of the muscle. A part of the
clavicular attachment should be left undisturbed in order not to inter-
fere with the dissection of the triangles of the neck.

The reflection of the trapezius should be effected with such care as
not to disturb the vessels and nerves beneath it; a few light touches with
the knife, close to the under surface of the muscle, may be required to
free it. Several arteries will be found in close relation with its deep
surface; one, the superficial cervical, a terminal branch of the trans-
versalis colli, is near the upper anterior border of the muscle, pursuing
its course upward; another, a muscular branch of the posterior scapular,
enters the deep surface of the muscle about opposite the middle of the
scapula. :

The bursa which lies between the muscle and the triangular smooth
area at the base of the spine of the scapula should be noted; its cavity
may be demonstrated either by injection of air or fluid, or by inserting
a finger through an incision in its wall. The removal of the trapezius
exposes to view the levator anguli scapule, and the rhomboideus major
and minor.

THE LeEvaTOoR ANGULI ScapuLz.—Origin, the transverse processes
of the upper four cervical vertebra, tendinously; insertion, the vertebral
border of the scapula from the mesial (superior) angle to the triangular
smooth area at the root of the spine; nerve=supply, the fifth cervical nerve
through the dorsal scapular nerve (the nerve to the rhomboids) ; action, to
elevate the mesial angle of the scapula, thereby depressing the shoulder;
to aid the trapezius in elevating the shoulder; to aid the trapezius and
the rhomboids in antagonizing the serratus anterior to produce fixation
of the scapula for the action of the scapulo-humeral muscles (Fig. 13).

The surface of the muscle should be cleared of connective tissue
and its attachments noted. It should not be further disturbed at this
stage of the dissection, its ventral surface especially being left intact
since this pertains to the occipital triangle of the neck.
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Tue RuoMBoipeus MiNor.—Origin, the spinous processes of the
first thoracic and seventh cervical vertebra and the adjacent part of
the ligamentum nucha; insertion, the vertebral border of the scapula
opposite the base of its spine; nerve-supply, the fifth cervical nerve,
anterior division; action, to draw the scapula upward and toward the
spine, the lateral (external) angle being at the same time depressed.

This is a flat muscle of rather delicate texture; hence care must be
exercised in cleaning it, it being especially important to make its fibres
tense by pulling the scapula downward and outward (Fig. 13).

THE RuomBoiDEUs Major.—Origin, by tendinous fibres from the
spinous processes of the upper four or five thoracic vertebra and the
supraspinous ligaments; insertion, the vertebral border of the scapula
from the base of its spine to the inferior angle. Usually the attachment
of the muscle to the scapula is by means of a curved tendinous band
in which the muscle-fibres terminate, the two extremities of the band
being attached directly to the scapula while the intervening concave
outer border is connected with the scapula by a thin membrane. Nerve=
supply, the fifth cervical nerve, anterior division. Action, to draw the
scapula backward and upward, and especially to elevate the inferior
angle and so depress the outer angle (Fig. 13).

Variations.—Sometimes both rhomboids are absent; occasionally
they are blended, forming practically one continuous muscle.

Having completed now the dissection of this group of muscles, t.e.,
the latissimus dorsi, the trapezius, the levator anguli scapule and the
rhomboidei, the student should note that the latissimus directly con-
nects the trunk with the upper arm by reason of its insertion into the
humerus, while the other four muscles connect the spinal column with
the shoulder-girdle, namely, the scapula and the clavicle. It should
be noted also that the levator anguli scapule and rhomboidei, if acting
without the co-operation of the trapezius, tend to rotate the scapula,
elevating its superior (medial) angle while depressing its lateral (outer)
angle; and that this action may be aided by the lower fibres of the
trapezius, while if the upper fibres of this muscle act with the rhomboids
and the scapular elevator, the entire shoulder is elevated. Possibly the
most important function of this vertebro-scapular group of muscles is,
by antagonizing the serratus magnus muscle, to steady the scapula and
thereby to afford to the scapulo-humeral muscles a fixed point or fulcrum
from which to act upon the humerus.

The Posterior Scapular Artery.—This vessel is either one of the
terminal branches of the transversalis colli artery, arising from that
vessel after it has crossed the upper posterior triangle of the neck and
passed under the edge of the trapezius (Fig. 14): or it arises directly
from the third portion of the subclavian artery, passing outward through
the subclavian triangle and then across the occipital triangle to pass
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under the trapezius. It then goes beneath the elevator of the angle of
the scapula to the superior (medial) angle of the scapula (Fig. 15); thence
downward along the vertebral border of the bone under the rhom-
boid muscles close to their insertion to a point at or near its inferior
angle. To expose the artery, search for it along the outer border of the
levator anguli scapule where it may be found readily. In freeing the
vessel of connective tissue, one should have regard for the dorsal scap-
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Fi16. 14.—Dissection of dorsal aspect of shoulder.

ular nerve, the nerve supply of the rhomboids, which lies to the inner
side of the artery. Trace the artery first toward its origin, and having
determined this, trace it distally, for this purpose incising the levator
anguli scapule and the rhomboids close to their scapular attachments.
In tracing the artery downward, note the giving off of branches to both
the ventral and the dorsal aspects of the scapula,—among the latter
being the supraspinal branch to the supraspinatus,—the emergence
of a rather large branch through the smaller or larger rhomboid or
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between the two rhomboids to enter the deep surface of the trapezius,
and the very free anastomosis formed by the terminal branches of this
vessel on the lower part of the dorsal surface of the scapula, chiefly
between the infraspinatus and the bone, with the dorsalis scapule from
the subscapular artery.

The dorsal scapular nerve, or posterior scapular nerve, the nerve
to the rhomboids (Fig. 15), will be found passing under the outer bor-
der of the elevator of the angle of the scapula, to the inner side of
the posterior scapular artery. Tracing it upward it will be found to
emerge from the outer aspect of the scalenus medius, which muscle it

P16, 15.—Vessels and nerves of posterior aspect of shoulder,

pierces, and traced still further, it may be seen to be a branch of the
ventral division of the fifth cervical nerve. Followed beneath the
levator anguli scapule it will be found usually to give some filaments
to this muscle, and then to pass on to be distributed to the deep surfaces
of the rhomboids.

Having completed the dissection to this point, the dissector may
proceed with the dissection of the scapular muscles and associated struct-
ures, or he may defer this work until after the detachment of the upper
extremity from the trunk. If the latter course be chosen, he should at
least, at this stage, dissect partially the suprascapular artery and nerve,
as indicated on page 24, before such disturbance of the relations of parts
occurs as necessarily ensues upon disarticulation. From the stand-
point of a better preservation of the relations of structures, it will be
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much more advantageous to complete the dissection of the posterior
scapular region before disarticulation.

The Supraspinous Fossa.—The supraspinous fossa (Fig. 8), that part
of the dorsal surface of the scapula above the spine, is occupied by the
supraspinatus muscle and the suprascapular artery and nerve, these
structures being covered by the supraspinatus fascia, a rather dense
membrane attached to the edges of the fossa except externally, where
it thins out upon the tendon of the supraspinatus muscle. The fascia
may be demonstrated readily by clearing the loose connective tissue
from its surface. In doing this, inspect the outer part of the fossa, that
is, the part underlying the acromion process, for the subacromial bursa,
which lies upon the supraspinatus muscle and tendon and beneath the
acromion process and the coraco-acromial ligament. The bursa may be
demonstrated by inserting a finger or a director through an incision in
its wall, or by the injection of air or fluid. It is sometimes in communi-
cation with the subdeltoid bursa (p. 58) and may then appear to be
merely a part of that sac; it is perhaps on this account that the terms
subacromsal bursa and subdeltoid bursa are often used interchangeably.

As a preliminary to the dissection of the posterior scapular muscles,
the deltoid muscle (Fig. 31) may be partially dissected and displaced
forwards. That portion of the deltoid which takes origin from the spine
of the scapula and its acromion process may be cleaned by removing
the dense, closely adherent deltoid fascia which covers it. In and upon
this fascia ramify some cutaneous nerves, branches of the circumflex
nerve, some of which perforate the muscle to reach its surface, while
others wind around its posterior border (Fig. 46). Having isolated the
nerves, cautiously raise the posterior border of the muscle, and displace
it forward—the arm being elevated—separating the deep surface of
the muscle from the parts beneath with the handle of a scalpel or a blunt
dissector, and exercising extreme care in order not to wound or tear the
nerves and vessels encountered here, branches of which enter the deep
surface of the muscle. The nerves and vessels are usually masked by a
considerable quantity of fat and cellular tissue. They may.or may not
be completely dissected at this stage. To facilitate the forward dis-
placement of the deltoid, the posterior third of the muscle may be divided
near its origin, the edges of the incision being subsequently sutured if
thought desirable, to restore the normal relations of parts.

THE SuPRASPINATUS MuscLE.—Origin, the inner two thirds of the
supraspinous fossa and the deep surface of the supraspinatus fascia
(Fig. 14); insertion, the upper facet of the great tuberosity of the
humerus (Fig. 37); nerve=supply, through the suprascapular nerve from
the fifth and sixth cervical nerves; action, to abduct the arm.

To display this muscle to the best advantage, it is necessary to
remove a portion of the scapular spine and of the acromion process with
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the saw (Fig. 15). The muscle may now be followed to its insertion, the
close relation of its tendon to the capsule of the shoulder-joint being
noted, as also the connection of this tendon with the infraspinatus
tendon. An infrequent variation is the presence of a slip passing from
the tendon of the supraspinatus to the tendon of the great pectoral
and the outer bicipital ridge of the humerus.

The Suprascapular Artery (transversalis humeri, transversa scapu-
l&).—The origin of this vessel is the thyroid axis of the subclavian (Fig.
185); its course is downward and outward beneath the sterno-mastoid
muscle, then outward beneath the clavicle to the outer angle of the
subclavian triangle, and then beneath the omo-hyoid muscle to reach
its outer side close to its scapular origin. Arriving thus at the supra-
scapular notch, it passes over the ligament which bridges that notch
(Fig. 33) to reach the supraspinous fossa in company with the supra-
scapular nerve, the latter structure passing under the ligament. The
supraspinatus muscle should now be incised in a dircction downward
and somewhat outward, that the artery and nerve may be traced in their
course between the muscle and the bone to the great scapular notch
between the root of the scapular spine and the glenoid cavity—the
neck of the scapula. Passing under the spino-glenoid ligament the
vessel and nerve now enter the infraspinous fossa (Fig. 15), where they
break up into terminal branches which enter the deep surface of the
infraspinatus muscle; the dissection of these branches should be deferred
until after the dissection of the infraspinatus.

The branches of this vessel are the suprasternal, near its origin,
passing superficially to the suprasternal region of the chest wall; the
tnferior stermo-mastoid and muscular branches; a nutrient artery to the
clavicle; an articular branch to the acromio-clavicular joint; the supra-
acromial, which picrces the trapezius to reach the acromial region of
the shoulder, where it anastomoses with branches of the acromial tho-
racic; the subscapular, which arises close to the superior border of
the scapula and is distributed to the subscapularis muscle; muscular
branches to the supraspinatus; an articular branch to the shoulder-
joint, arising as the parent trunk passes across the neck of the scapula to
the infraspinous fossa; muscular branches to the infraspinatus.

The Suprascapular Nerve.—If this ncrve be picked up with forceps
at the upper border of the scapula it may be traced toward its origin,
the upper trunk of the brachial plexus—a trunk formed by the union
of the fifth and sixth cervical nerves. Leaving the subclavian triangle—
itsusual place of origin—by passing outward under the omo-hyoid muscle,
it reaches the upper border of the scapula and traverses the foramen
formed by the transverse or suprascapular ligament bridging over the
suprascapular notch. Entering the supraspinous fossa with the supra-
scapular artery it runs in company with that vessel, beneath the super-
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spinatus and around the outer extremity of the spine of the scapula to
the infraspinous fossa (Fig. 15), where it breaks up into branches which
enter the deep surface of the infraspinatus muscle. Its branches are
two muscular twigs to the supraspinatus, which enter the deep surface
of the muscle; an articular branch to the shoulder-joint, which arises
near the outer extremity of the spine of the scapula, and two muscular
branches to the infraspinatus (Fig. 15).

The Infraspinous Fossa.—This fossa is that part of the dorsal sur-
face of the scapula which is below the spine (Fig. 8). It is occupied by
the infraspinatus muscle and the terminal portions of the suprascapular
artery and nerve, and of the posterior scapular and the dorsalis scapule
arteries. The muscle is covered with the infraspinatus fascia, a mem-
brane of considerable denseness. which is attached above to the scapular
spine and mesially to the vertebral border of the scapula, while laterally
it becomes continuous, in attenuated form, with the deep fascia of the
arm. Where the posterior border of the deltoid muscle overlaps the
infraspinatus, the fascia splits into two layers, the superficial stratum
passing upon the surface of the deltoid as the deltoid fascia, the deep
layer continuing outward and upward upon the tendon of the infra-’
spinatus muscle to the capsule of the shoulder-joint. The removal of
this fascia, which should now be effected, exposes the infraspinatus
muscle. In removing the fascia, the dissector should guard against
mutilating the arteries which cross the vertebral border of the scapula
to ramify beneath the muscle as well as those to be found in the interval
between the infraspinatus and the teres minor (Fig. 15).

THE INFRASPINATUS MuscLE (Fig. 14).—Origin, the inner two thirds
of the infraspinous fossa, the infraspinatus fascia, and the fascia between
this muscle and the teres minor; insertion, the middle facet of the great
tuberosity of the humerus; nerve=supply, the fifth and sixth cervical
nerves through the suprascapular. Action, outward rotation of the
humerus; to pull the humerus backward when in the abducted position
or after it has been drawn forward in the horizontal or approximately
horizontal plane. Variations: sometimes inseparably blended with the
teres minor; sometimes divided into upper and lower portions.

The tendon of this muscle glides over a smooth surface of bone imme-
diately external to the scapular spine and as it crosses the capsule of
the shoulder-joint is frequently separated from the capsule by the
infraspinatus bursa, which, when present, usually communicates with
the joint-cavity. In denuding the muscle of its connective tissue invest-
ment, carry the arm upward toward the head in order to put this muscle,
as well as the two following ones, upon the stretch. The dissection may
be begun at the peripheral parts of the infraspinous fossa and carried
toward the tendon of insertion.

The general form and relations of the muscle having been noted,
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it may be incised near the outer extremity of the root of the scapular
spine in order to trace the suprascapular artery and nerve. Aside from
this incision, it will be well to presérve it intact until the teres muscles
shall have been dissected.

Tue Teres MiNor (Fig. 14).—Origin, the upper two thirds of the
axillary border of the dorsal surface of the scapula and the septa between
the teres minor and the infraspinatus and the teres minor and the teres
major respectively; insertion, the humerus, the lowest facet of the greater
tuberosity and the surface immediately below it; nerve-supply, the
circumflex nerve from the fifth and sixth cervical nerves; action, to
rotate the humerus externally; to pull the humerus backward when in
the abducted position or after it has been drawn forward in the hori-
zontal plane.

The dissector should clean the muscle from its origin to its insertion,
noting the close relation of the tendon to the shoulder-joint capsule
and carefully separating the muscle from the infraspinatus—which may
be difficult in those cases where the two are blended—and from the
teres major. In the interval between the two teres muscles some
branches of the dorsalis scapula artery will be found and, more deeply,
rather in relation with the ventral surface of the muscle, the dorsalis
scapula itself. These vessels may be concealed by fatty and connective
tissue, which should be removed by careful dissection along the respec-
tive lines of the vessels. The ventral surface should be separated
from the scapular head of the triceps cautiously by blunt dissection
(Fig. 14) to avoid injury of vessels and nerves. The nerve of supply to
the muscle, a branch of the circumflex nerve, enters it along its outer
border at some little distance from its insertion.

Tue Teres Major (Fig. 14).—Origin, the scapula, on the lower
third of the axillary border of the dorsal surface; insertion, the humerus,
upon its inner bicipital ridge (crest of the lesser tuberosity) by a flat
tendon; nerve-supply, the lower subscapular nerve from the fifth and
sixth cervical nerves; action, to rotate the humerus inward and to
draw it toward the trunk and backward.

The teres major cannot be followed to its termination at this stage
of the dissection without detriment to other structures. It should,
however, be carefully separated by blunt dissection from the latissimus
dorsi on its outer side to the point where both muscles pass beneath the
long head of the triceps (Fig. 14).

The dorsalis scapulee artery, a branch of the subscapular (p. 45),
should now be sought in the interval between the two teres muscles,
as it crosses the vertebral border of the scapula at about one third of
the distance from the lower margin of the glenoid cavity to the inferior
angle of the bone (Fig. 14). The teres minor muscle should be crowded
inward to expose the vessel fully—it is undesirable to incise or remove the
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muscle at present—and the artery will then be seen to traverse a tri-
angular muscular interval (Fig. 14) which is formed by the teres minor
and the subscapularis internally, the teres major externally and the
scapular head of the triceps above. Having cleaned the accessible
portion of the artery, displace the lesser teres muscle outward and
follow the vessel in its ramifications in the infraspinous fossa, incising
the infraspinatus muscle to such extent as may be necessary. If the
injection has been successful, this vessel will be found to anastomose
rather freely with the posterior scapular branch of the transversalis
colli over the lower part of the scapula.

This anastomosis brings into communication the first portion of the subclavian
artery or its third portion, (see p. 46) and the third portion of the axillary artery.
It therefore plays an important part in establishing the collateral circulation after

the application of a ligature to either of those vessels at any place between the points
indicated.

THE PECTORAL REGION AND THE AXILLA.

The bony structures concerned in the dissection of the anterior part
of the chest-wall should claim the dissector’s attention as a preliminary
to the work of dissection. The clavicle presents the larger sternal ex-
tremity with a sternal articular facet, and a vertically flattened outer

ACRC

Tal
Pectorasmajor Lo enD

P16. 16.—Right clavicle, superior and posterior surfaces.

or acromial extremity with a smaller acromial articular facet. The
association of the clavicle with the scapula to form the shoulder-girdle
should be noted on the articulated skeleton. The upper surface of the
clavicle (Fig. 16) presents as the only noteworthy features, the four
areas for muscular attachment, while the inferior surface (Fig. 17),
beginning at the sternal extremity, exhibits the sterno-hyoid area, the
rhomboid impression for the rhomboid ligament, the subclavian groove
or fossa for the subclavius muscle, the conoid tubercle and the trape-
zoid ridge. :
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The sternum and ribs need receive no special attention at this time
save to note their general relations in the skeleton, the relation of the
first rib to the clavicle, and the oblique directions of the ribs.

THE SURFACE ANATOMY.

The clavicle is a conspicuous feature of the superficial anatomy of
the pectoral region (Fig. 18). As it is practically a subcutaneous bone,
it may be followed readily throughout its entire extent by both inspec-
tion and palpation. Passing the finger along the bone to its outer end,
one may note its articulation with the acromion process. Following the

Fi1c. 17.—Right clavicle, anterior and inferior surfaces.

bone to its inner extremity, the finger abruptly sinks into the deep supra-
sternal (interclavicular) notch. At either side of this notch, below, may
be felt the sterno-clavicular joint.

The range of motion of the sterno-clavicular joint is limited, yet it is an important
feature of the function of the upper extremity, supplementing the movements of the
shoulder-joint and the acromio-clavicular joint.

The sternum, covered only by the skin and fascia, except for the
sternal origin of the greater pectoral muscle, is easily palpable. The
articulation of the first costal cartilage with the manubrium, or first
piece of the sternum, is somewhat masked by the sterno-clavicular
joint. The second costal cartilage articulates with both the first and the
second pieces of the sternum. The line of junction between the manu-
brium and the gladiolus is indicated by a ridge, the sternal angle or
angle of Lewis. Passing the finger along the margin of the sternum,
the articulations of the third, fourth, fifth, sixth and seventh costal
cartilages will be discovered. At the lower extremity of the gladiolus,
the finger encounters the ensiform cartilage.
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The superficial position of the sternum renders it liable to slight injuries of a
direct nature, but its relation to the ribs and their cartilages gives it relative immunity
from fracture. When fracture does occur, its usual seat is at the junction of the
manubrium and gladiolus. It is not infrequently the seat of syphilitic and tubercular
lesions. The angle of Lewis may be exaggerated in disease, as in pulmonary emphy-
sema and in pulmonary tuberculosis. Congenital defects due to arrest of development
may exist in the form of apertures or of a median cleft, complete or partial.

The ribs may be readily palpated, except the first, which is obscured
by the clavicle.

The infraclavicular fossa is a depression below the middle third of
the clavicle. By fairly firm pressure here, in the living subject, the
pulsations of the axillary artery may be felt.

The infraclavicular fossa may be effaced by the presence beneath it of the head

of the humerus in subcoracoid luxation of that bone and by certain axillary growths;
it may be replaced by a fulness or swelling in intracoracoid luxation of the humerus.

Suprasternal notch
Supraclavicular fossa
Infraclavicular fossa

Angle of Lewis

Outer brachial furrow

Inner brachial furrow

Antecubital fossa

Pia. 18.— Surface anatomy of anterior chest-wall.

The delto=pectoral furrow, corresponding to the interval between
the deltoid muscle and the greater pectoral, extends from the middle
of the clavicle outward to the arm, an inch above the outer termination
of the anterior fold of the axilla. It contains the cephalic vein and a
branch of the acromial thoracic artery.

The coracoid process of the scapula is to be felt by rather firm pres-
sure just below the clavicle and slightly external to the delto-pectoral
furrow.

The interpectoral furrow, running from the sterno-clavicular artic-
ulation outward and somewhat downward to terminate a half inch above
the union of the anterior axillary fold with the arm, indicates the interval
between the sternal and clavicular portions of the pectoralis major.
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The mammary gland in the male subject is usually so rudimentary
as to be negligible; the nipple, however, in men, and in women with
poorly developed glands, situated over the fourth intercostal space or
over the fifth rib about five inches from the median line, serves as a
land-mark in the physical examination of the thoracic viscera. Its
position is variable in women with large and pendulous mammz, depend-
ing upon the bulk and laxity of the gland. The female mamma extends
laterally from the margin of the sternum to or sometimes beyond the
border of the pectoralis major and in the vertical direction from the
second to the sixth rib. .

The skin of the nipple and of the areola surrounding it is delicate in
texture, especially in the female, a circumstance which renders it liable
to diseased conditions resulting from mechanical irritation. The areolar
region is not infrequently the seat of superficial abscess in the female
during lactation.

The axilla or arm=pit is seen as a narrow recess between the upper
part of the arm and the chest-wall when the arm is placed close to the
side of the trunk. With the arm abducted at a right angle to the trunk,
the axillary interval is widened to a quadrilateral depression, which is
bounded internally and externally respectively by the chest-wall and
the arm, and anteriorly and posteriorly by the anterior and posterior
axillary folds (Fig. 39). The depressed area enclosed by these boundaries
is the floor of the axillary space. By palpation in the living subject the
axillary artery may be felt and its pulsations noted near the outer extrem-
ity of this floor, at the junction of its anterior and middle thirds.

The surface line of the axillary artery is the line of junction of the anterior third
of the floor of the space with the middle third, with the arm in abduction; another
way of indicating the position of the artery is by a line drawn from the middle of the
clavicle to the middle of the bend of the elbow, the arm being abducted.

Pressing the fingers deeply into the floor of the space about midway
between the chest-wall and the arm, one encounters the resistance
offered by the closely associated axillary artery and vein and the cords
of the brachial plexus. The skin of the axillary floor is beset with hairs
and is plentifully supplied with sebaceous and sweat glands.

The floor of the axilla is often the seat of superficial suppuration and of boils or
furuncles. The lymph-nodes of the axilla are not palpable unless enlarged by disease.

In downward, subglenoid, dislocation of the humerus the head of this bone is to be
felt here.

DISSECTION OF THE CHEST-WALL.

ReMovaL oF THE SkIN.—Place a block under the shoulders and
abduct the arm, supporting the latter upon a board. Make an incision
from the sterno-clavicular joint along the line of the clavicle and directly
over it, to the acromion process of the scapula (Fig. 19). From the
middle of the clavicle carry an incision down the middle of the front of
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the arm to a point on a level with the,outer termination of the anterior
fold of the axilla. From the lower end of this incision carry a short trans-
verse cut across the arm to its inner side. Make a third incision along the
mid-line of the sternum to its lower end and from this latter point carry
a fourth incision outward and somewhat upward to terminate behind

P16. 19.—Cadaver showing lines for incisions.

the line of the posterior axillary fold. Care should be exercised not to
cut too deeply in making these incisions; it is desirable to cut only
through the skin. The removal of the skin-flap thus outlined should
be begun at the upper inner corner. The edge of the scalpel must be
kept close to the deep surface of the skin—recognized by its white
appearance in contrast with the yellowish tint of the subcutaneous
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tissue—in order that the nerves and vessels may be avoided, and the
superficial fascia left intact. This need not be difficult if sufficient
traction is made upon the flap and if the parts are slightly moistened
during the progress of the work. The dissection may be carried first
along the sternum and then along the clavicle, and should be continued
to such a degree as to expose the floor and the posterior fold of the
axilla. This latter stage of the work may be deferred, however, until
the mammary gland and the nerves and vessels of the chest-wall have
been studied, in order to prevent undue drying of the tissues.

THE SuperriciAL Fascta.—The superficial fascia contains the
ramifications of the cutaneous nerves and vessels, hence it is not practi-
cable to take it up as a continuous layer without sacrificing these to a
considerable extent. If so taken up it will be found to be directly con-
tinuous with the same stratum of the adjacent regions. It contains
more or less fat in its meshes according to circumstances. In the mam-
mary region it consists of two layers between which the mammary gland
is enclosed; elsewhere it is a single layer (Fig. 21).

The superficial nerves and vessels of the pectoral region should be
sought and dissected before the removal of the superficial fascia. The
suprasternal and supraclavicular branches (Fig. 20) of the cervical plexus
(from the third and fourth cervical nerves) pass across the clavicle to
the pectoral region and are most easily found as they cross this bone.
Sometimes their detection is difficult, but it may usually be effected by
a few superficial incisions directly over the clavicle and in an oblique
direction, the edges of these incisions being retracted or teascd apart,
when the nerves will appear as more or less faintly marked bluish-white
bands lying upon the surface of the deep fascia. The several nerves
may then be traced to their terminations by carefully dissecting the
fatty superficial fascia away from them, after which each one may be
raised upon forceps to bring into view the numerous small branches.
In the course of this dissection the fibres of origin of the platysma
myoides will be encountered upon the deep fascia (Fig.175); the nerves
in question perforate this muscle variably, sometimes above the clavicle,
sometimes below.

As some of the supraclavicular branches extend as far down as the skin of the
mammary region, we have an explanation of the reference of pain to the cervical
region in mammary carcinoma.

The anterior cutaneous branches of the intercostal nerves will be
found perforating the deep fascia in the intercostal spaces close to the
edge of the sternum (Fig. 20). The first one is usually quite small or may
be absent. The nerves pass outward to a variable extent to be dis-
tributed to the integument, including a portion of the mammary region.
In the detection of these nerves at their points of emergence through the
great pectoral muscle and the deep fascia, the anterior perforating
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branches of the internal mammary artery serve as guides, since they
appear at approximately the same points as the nerves; not infrequently,
however, they fail to receive their share of the color mass at the time
of injection of the cadaver. These vessels are distributed to the super-
ficial structures of the mesial portion of the pectoral region, the third
and fourth helping to supply the mammary gland.

The lateral cutaneous branches of the intercostal nerves and the
lateral cutaneous branches of the intercostal arteries should now be
sought along the lateral region of the chest-wall, approximately along
a line beginning, above, at a point a little behind the anterior axillary
fold and inclining forward somewhat at the lower limit of the thorax.

P16. 20.—Superficial fascia, nerves and arteries of anterior cnest-wall; anterior perforating
branches of the internal mammary artery in close proximity to anterior cutaneous branches of
intercostal nerves; superficial branch of long thoracic artery between lateral cutaneous branch of
IV. intercostal nerve.

The nerves perforate the muscles and the deep fascia close to the lower
border of the upper rib of the corresponding space and divide into their
anterior and posterior branches (Figs. 20 and 11), which pass ventrally
and dorsally respectively to be distributed to the skin. The first inter-
costal nerve gives off no lateral cutaneous branch; the posterior division
of the lateral cutaneous branch of the second is of large size and passes
across the axillary space as the intercosto-humeral nerve to the integu-
ment of the inner side of the arm, and will be encountered in the dissec-
tion of the axilla; the lateral cutaneous branch of the third intercostal
sometimes joins either the intercosto-humeral or the lesser internal
cutaneous nerve. The lateral cutaneous branches of the intercostal
2
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arteries are small insignificant vessels. An important branch of the long
thoracic artery will usually be found emerging from the axillary floor
close to the edge of the anterior axillary fold; crossing the outer border
of the great pectoral in the neighborhood of the fifth interspace, it
breaks up into branches for the mammary gland.

So much of the superficial fascia as remains after the dissection of
the nerves and vessels may now be removed as a layer, when the relation
of the mammary gland to this fascia as indicated above becomes obvious.
In removing the superficial fascia it is desirable not to encroach upon
the deep fascia. As its dissection is continued over the anterior axillary
fold it will be noted that this superficial stratum is not bound down but
is directly continuous with the superficial fascia of the axillary floor.

~Injected
lobules

F16. 21.—The injected mammary gland. The portions showing red were injected through an
aperture of the nipple,

The mammary gland—see page 3o for its location—is made up of
sector-shaped lobes, the galactophorous, or lactiferous, ducts converging
from the apices of the sectors to the region beneath the nipple and
areola. For this reason, an incision for the evacuation of pus of a mam-
mary abscess should be a radial incision so as to be parallel with the
course of the ducts instead of cutting across them. The lobes of the
gland are separated from each other by connective tissue septa, collec-
tively designated the suspensory ligament of Cooper, which connect
the superficial layer of the gland’s envelope with the deep layer. Infil-
tration and consequent contraction of these septa produce the retraction
of the nipple and of portions of the skin, characteristic of mammary
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carcinoma. On the other hand, undue relaxation of the septa is present
in overgrown and markedly pendulous glands. Intramammary abscess
or inflammation may, for a time at least, roughly exhibit the form of
the lobe in which it originates (Fig. 21).

The female mamma may be demonstrated by carefully dissecting
from the anterior surface of the gland the superficial layer of the super-
ficial fascia, a vertical incision having been made in the nipple line
(Figs. 21 and 30). The lobes of the gland are so intimately related
with the connective tissue septa that they are extremely difficult to
separate; enough may be done, however, to give the dissector an idea
of the structural features of the organ. A fine hypodermatic needle from
which the point has been filed, introduced through one of the minute
apertures of the nipple, serves as the avenue for the injection of a thin
colored mass, such as red paint thinned with oil of turpentine, by which
one or more lobes of the gland may be demonstrated (Fig. 21).

The blood supply of the gland is largely from the long thoracic branch
of the axillary artery but also from the intercostals and from the per-
forating branches of the internal mammary; the venous blood is returned
through the corresponding veins and therefore drains chiefly into the
axillary vein.

The lymphatics, following the veins, pass for the most part into the
axillary lymph-nodes, but some, following the tributaries of the internal
mammary vein, pass to the anterior mediastinum. Hence, the axillary
nodes are found enlarged in carcinomatous and septic conditions of the
gland; but absence of such enlargement is not proof of absence of sys-
temic infection in such diseased states of the gland, since those lymph-
vessels that enter the mediastinal nodes may serve as avenues of systemic
infection; further, there is not infrequently an interlacement of lymph-
vessels of the two sides across the front of the sternum.

THE DeEeP Fascia.—The deep fascia now exposed is seen to be an
aponeurotic layer which closely invests the great pectoral muscle and
which is attached along the clavicle and along the front of the sternum.
Immediately below the clavicle will be seen the pale fibres of origin of
the platysma myoides muscle. To detach the deep fascia as a continuous
layer is a work of some difficulty, owing to its close relation to the great
pectoral. It is desirable, however, to have at least a small flap at the
axillary border of the muscle. Its removal will be made easier by abduc-
tion and outward rotation of the arm to make the muscle tense, and by
making the knife-cuts in the direction of the muscular bundles and in
a plane approximately parallel with them. As he approaches the delto-
pectoral interval, the dissector must have regard for the cephalic vein
and the thoracico-humeral artery. When the axillary border of the
great pectoral is reached, the flap of deep fascia which has been raised
will be seen to be continuous with a layer of fascia passing under the
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muscle, as well as with that part of the deep fascia which passes across
the floor of the axilla, the axillary fascia (Fig. 24). The latter need not
be disturbed at this stage of the dissection.

It is evident that a collection of pus bencath the deep fascia would be arrested
at the edge of the anterior axillary fold and might be guided to the delto-pectoral
interval.

THe Pectroraris Major (Fig. 22).—Origin, the inner half of the
anterior border of the clavicle (pars clavicularis), the front of the sternum
and the cartilages of the upper six ribs (pars sterno-costalis) and the

Deltoi

slavicu-
ion

F1G. 22.—Pectoralis major, its clavicular portion reflected. exposing infraclavicular triangle.

upper part of the shcath of the rectus abdominis (pars abdominalis);
insertion, the anterior (cxternal) bicipital ridge of the humerus; nerve=
supply, the lower four cervical and first thoracic, through the external
and internal anterior thoracic nerves; action, adduction and internal
rotation.

Following the muscle toits insertion, one notes that the lower portions
of the tendon and the muscle are folded under the upper, the fibres of
lowest origin having highest insertion; and also that from its tendon
of insertion aponeurotic extensions pass upward over the long head of
the biceps to blend with the shoulder-joint capsule and downward to
the deep fascia of the arm, respectively. A small bursa is found between
this tendon and that of the long head of the biceps.
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The sternalis muscle (Fig. 23) is occasionally (about 4 per cent.)
found in the pectoral region, arising from one or more costal cartilages
as high as the third or as low as the seventh, or from the sheath of the
rectus, and passing up to be inserted into the upper part of the sternum,
the clavicle, or the tendon of the sterno-cleido-mastoid.

THE INPRACLAVICULAR TRIANGLE. — This triangle, the space of
Mohrenheim, is exposed by detaching the clavicular portion of the great
pectoral muscle—making an incision along the lower border of the inner
half of the clavicle for this purpose—and reflecting it downward (Fig. 22).

P1G. 23.—The sternalis muscle, arising from the aponeurosis of the external oblique and inserting
into the gladiolus of the sternum. Drawn from a photograph of a dissecting-room preparation.

In raising this portion of the muscle, care must be exercised to avoid
raising the underlying fascia withit. Gentle traction upon the muscular
flap, a few light cuts with the knife and blunt dissection with the handle
of the scalpel or with the blunt dissector, will accomplish the result.
In making this dissection several small nerve-trunks will be encountered.
They are the branches of the internal and external anterior thoracic
nerves that go to the great pectoral muscle. Thoracic branches of the
acromial thoracic artery will also be found passing to the deep surface
of the muscle as well as its acromial branches (Fig. 27). Both nerves
and arteries should be cleaned and should be preserved to as great an
extent as possible. The boundaries of the triangular space now dis-
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closed are the clavicle above, the deltoid externally and the border of
the sternal portion of the great pectoral below. The floor of the space
is the clavi-pectoral fascia. The contents, besides the arteries and nerves
mentioned above, are the cephalic vein, passing inward from the outer
boundary and disappearing through the fascial floor to join the axillary
vein; frequently a vein, the jugulo-cephalic, which passes from the ce-
phalic vein over the clavicle to join the external jugular vein; and the
acromial and the acromio-humeral branches of the acromial thoracic
artery, which come up through the floor of the space.

The dissector should now, with as little mutilation of the clavi-
pectoral fascia as possible, follow the cephalic vein through this fascia,
by blunt dissection, to its termination in the axillary vein. The latter may
be partially exposed by cautiously separating the overlying fascia and
enveloping connective tissue; continuing this process, the axillary artery
will be found on the upper and outer aspect of the vein and the large
trunks of the brachial plexus on the outer side of the artery. If the nerve
branches referred to above are followed through the clavi-pectoral fascia,
they may be traced, the outer to the outer cord of the brachial plexus
and the inner to its inner cord, the latter nerve coming forward either
between the axillary artery and vein or piercing the vein itself.

It is quite evident from the foregoing that the first portion of the axillary artery
could be approached for operation through the infraclavicular triangle. The relation
of this triangle to axillary growths and to anterior dislocations of the humerus is
referred to on page 29.

The Clavi-Pectoral Fascia.—This fascia, a sheet of connective tissue
beneath the great pectoral muscle, has been seen in part in the dissection
of the infraclavicular triangle. To expose it more fully, the great
pectoral muscle should be incised close to its sternal origin, from the top
of the sternum to about the fourth or fifth costal cartilage. If this
muscular flap be cautiously raised, the clavi-pectoral fascia may be
traced to the lower border of the great pectoral muscle where it will be
seen to be continuous with the deep fascia of the chest-wall as well as
with the axillary fascia, which latter closes in the floor of the axillary
space (Fig. 24). At a short distance from the lower border of the great
pectoral muscle, the pectoralis minor is seen through the fascia. At its
upper border the clavi-pectoral fascia is attached from within outward
to the cartilage of the first rib, the under surface of the clavicle and the
coracoid process of the scapula. The portion of it which is attached to
the clavicle splits into two layers to enclose the subclavius muscle and
to be attached to the anterior and posterior borders, respectively, of
the subclavian fossa of the clavicle (Fig. 17). That part of this fascia
which is above and internal to the lesser pectoral muscle is known as
the costo-coracotd membrane, and the upper border of it, stretching from
the first rib cartilage to the coracoid process of the scapula and attached
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to the clavicle in the manner noted above, is the so-called costo-coracoid
ligament. This may be demonstrated as a tense band by passing the
tip of the finger along the fascia immediately below the clavicle, the
tension relaxing when the shoulder is raised somewhat from the block.
The superficial layer of the costo-coracoid ligament may now be reflected
by lightly incising it directly below the clavicle and dissecting it down-
ward for about a half inch, when the subclavius muscle will be exposed,
and may be raised from its sheath by inserting a director under it (Fig.
30 and Fig. 35).

Following the clavi-pectoral fascia downward, it is found to split
into two layers at the inner border of the lesser pectoral muscle, which,

F16. 24.—The clavi-pectoral fascia and pectoralis minor,

after enclosing the muscle, re-unite at its outer border to form a single
layer. This should be demonstrated by incising the superficial layer over
the middle of the muscle and dissecting the two small flaps of fascia
toward the inner and outer borders of the muscle. The muscle should
then be cautiously raised—but not cut—beginning at the inner edge
and gently freeing it from the underlying fascia, in order to demonstrate
the deep layer of the clavi-pectoral fascia (Fig. 25). In raising the
muscle, the dissector will encounter the filaments of the internal anterior
thoracic nerve passing either into its deep surface, or around one or
other border to the superficial surface.

If now an attempt be made to raise the clavi-pectoral fascia as a
layer it will be found that it is prolonged into the axillary space in the
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form of connective tissue processes, which, passing from its deep surface,
become continuous with the sheath of the axillary vessels. For this
reason, this fascia is also known as the suspensory ligament of the axilla.
Attached to its deep surface a short distance below the clavicle is a pro-
longation of the layer of the deep fascia of the neck, which passes into
the axilla beneath the clavicle.

A collection of pus superficial to the clavi-pectoral fascia and beneath the great
pectoral muscle would be limited by the attachments of this fascia. Thus, it would
be arrested above by the clavicle, it would be shut off from the floor of the axilla by
the union of the clavi-pectoral, the deep pectoral and the axillary fascie; and it would

be shut off from the axillary space. It would therefore tend to make its way to the
delto-pectoral interval.

Humeral branch
acrromial tharacie

F1c. 25.—Dissection of thoracic wall; pectoralis minor has been partly removed, exposing deep
layer of clavi-pectoral fascia.

THe Suscravius MuscrLe (Fig. 35).—Origin, the first costal carti-
lage; insertion, the subclavian fossa on the middle third of the under
surface of the clavicle; nerve-supply, the fifth and sixth cervical nerves
through a special branch; action, to depress and draw forward the outer
end of the clavicle.

THE Pecrtoraris Minor (Fig. 25).—Origin, the third, fourth and
fifth ribs and the external intercostal fascia; insertion, the coracoid proc-
ess of the scapula; nerve=-supply, the seventh and eighth cervical and
first dorsal through the external and the internal anterior thoracic
nerves; action, to draw the lateral angle of the scapula and with it the
shoulder downward and inward; if the scapula is fixed, to draw the ribs
upward and outward and so aid respiration.
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This muscle, as already seen, is enclosed by the clavi-pectoral fascia
(Fig. 24). The axillary vessels and nerve-plexus lie beneath its upper
part; it serves as a landmark, therefore, in dividing these vessels, for
descriptive purposes, into three parts. The muscle should be left intact
in order to study this relation at a later stage of the dissection.

THE DISSECTION OF THE AXILLA.

As a preliminary to the dissection of the axillary space the great
pectoral muscle should be replaced in its original position and should
be retained by stitches. The arm must then be placed in the position
of abduction, supported on a board. As the skin and superficial fascia
have already been removed, the deep or axillary fascia is exposed stretch-
ing across the floor of the space.

The boundaries of the floor are the anterior fold, formed by the outer
border of the great pectoral muscle; the posterior fold, constituted by
the latissimus dorsi and the teres major; while the inner and outer limits
are the chest-wall and the arm respectively.

The boundaries of the axillary space or the axilla are, in front, the
greater and lesser pectoral muscles, the deep pectoral fascia and the
clavi-pectoral fascia; behind, the upper or terminal portion of the latis-
simus dorsi, the teres major and the subscapularis muscles, with the
subscapular fascia; internally, the chest-wall from the first to the fourth
or fifth ribs with the corresponding serrations of the serratus magnus
(serratus anterior) muscle; externally, the upper part of the arm, 7.e.,
a part of the humerus and of the coraco-brachialis and biceps.

The shape of the space is four-sided pyramidal, the sides converging
toward the apex, which is at the interval between the first rib, the upper
border of the scapula and the clavicle. The floor of the space represents
the base of the pyramid.

The axillary fascia is a dense membrane which usually contains
some muscular fibres. This muscular tissue is commonly arranged in
such manner as to form a curved band, the axillary arch, whose con-
cavity looks toward the arm and bounds an aperture in the axillary
fascia, the foramen of Langer (Fig. 41), through which lymph-nodes
may protrude. The muscle of the axillary arch is attached by its upper
or anterior extremity to the tendon of the great pectoral or to the coraco-
brachialis or to the fascia covering the biceps, while its opposite end
is continuous with the tendon of the latissimus. Occasionally a more
pronounced muscular development is encountered here in the form of a
muscular slip passing from the border of the latissimus across the axillary
vessels to the coracoid process of the scapula, or to the tendon of the
coraco-brachialis, and joined by a slip from the great pectoral (Fig. 26).

The axillary arck, when well developed, may cause slight embarrassment in the
operation for the ligation of the third part of the axillary artery, while the adventitious
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muscular slip noted above may prove an even greater source of embarrassment. The
denseness of the axillary fascia constitutes a barrier to the progress of an accumula-
tion of pus in the axilla to the surface; the latter will therefore tend to follow the
axillary vessels into the neck.

The axillary fascia must now be removed by incising it along the
anterior axillary fold and the chest-wall and dissecting it back beyond
the posterior fold to a sufficient extent to expose the tendons of the
latissimus dorsi and teres major. In incising the fascia along the chest-
wall the nerves and vessels—particularly the long thoracic artery—
should be avoided (Fig. 27). The insertions of the latissimus and the
teres major should be noted (p. 18), as well as the bursa between them

r?ajor

Slip from greater pectoral joining
that from latissimus dorsi

F16. 26.— Anomalous muscular fasciculi from greater pectoral and latissimus dorsi.

(Fig. 32), and the fibrous slip which passes from the lower border of the
tendon of the latissimus to the decp fascia of the arm. The fibrous slip
referred to is somectimes muscular, the dorso-epitrochlearis muscle,
passing either to the deep fascia or to the inner epicondyle of the hu-
merus. The dissection of the contents of the axillary space practically
consists in the removal, without injury to these structures, of the copious
packing of fat and connective tissue in which they are embedded. To
effect this, it is necessary to proceed cautiously, picking out the fat and
connective tissue with forceps, aided by blunt dissection and the careful
use of the scalpel, and being alert for the detection of nerves and vessels.
It is possible to make the entire dissection without removing either of
the pectoral muscles; this method is desirable since the relations of parts
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are thus better preserved. In pursuing this plan, the work may be
much facilitated by elevating the arm and moderately adducting it to
relax the great pectoral and increase the antero-posterior diameter of
the space. The dissector who considers this method beyond his skill
may remove the great pectoral muscle, leaving the lesser pectoral in
sttu, by detaching the former from its origin and reflecting it outward,
after having proceeded as far with the work as possible without disturb-
ing the muscle. Since the important structures of the axilla are in rela-
tion with its several walls, the work of removal of the areolar tissue and

F1:. 27.—Dissection of axilla.

fat should begin in the middle of the floor. Very soon, the lymph-nodes
of the intermediate and anterior thoracic groups will be encountered
as small reddish nodular masses (Fig. 30). These nodes receive the
lymph-vessels of the chest-wall. One of the first structures encountered
in the central part of the space will be the intercosto-humeral nerve,
the lateral cutaneous branch of the second intercostal (p. 16), passing
across the space from the inner wall to the outer. As soon as discovered,
the nerve should be followed to its origin on the chest-wall as well as
in the opposite direction. Sometimes it is joined by a branch of the third
intercostal nerve. It cannot be traced to its termination at this stage
of the dissection, as it passes down the inner side of the arm, usually
uniting with the lesser internal cutaneous nerve. It varies considerably
in size, sometimes replacing the latter nerve.
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The intercosto-humeral nerve is thought to be responsible for the pain in the left
arm which is characteristic of angina pectoris, the intercostal nerve or nerves of which
it is a branch being connected with the corresponding thoracic sympathetic ganglia
which latter are probably connected with the deep cardiac plexus by way of the gan-
gliated cord of the sympathetic, the inferior cervical ganglion and the inferior cervical
cardiac branch arising from the latter. The pain of a diseased mammary gland may
also be reflected along the course of this nerve.

In working through the central portion of the axillary space a small
artery, the alar thoracic, a branch of the sccond part of the axillary,
will be met with, distributed to the areolar tissue and lymph-nodes.
It is sometimes absent, being replaced by branches from the other arteries
of the axilla.

THE ANTERIOR WALL oF THE AXxILLA.—In relation at first with
the anterior wall (constituted by the pectoral muscles and fasciz) and
further down with the inner wall, the long thoracic or deep external
mammary artery (a. thoracico-lateralis) will be found as a vessel of con-
siderable size (Fig. 28), giving branches to the great pectoral muscle
and to the chest-wall, including the mammary gland, of which latter
structure it constitutes the chief blood -supply. It is a branch of the
second part of the axillary artery, usually, but may arise in common
with the subscapular branch of that vessel. It anastomoses with the
thoracic branches of the acromial thoracic, the subscapular, the inter-
costals and the anterior perforating branches of the internal mammary.
The artery should be traced upward to its origin and its branches should
be identified and cleaned.

In relation with the anterior wall of the axilla are to be found also
the branches of the external and internal anterior thoracic nerves and
some muscular branches of the acromial thoracic artery; these structures
have already been encountered in the dissection of the infraclavicular
triangle.

THe INNER WaLL.—The anterior or pectoral lymph-nodes in rela-
tion with the anterior and the inrner walls of the axilla having been cleared
away, the only other important structure found here, the posterior (or
long) thoracic nerve, the so-called external respiratory nerve of Bell, is to
be dissected. This nerve, a branch of the brachial plexus, arising above
the clavicle, is formed in the substance of the middle scalene muscle by
fibres from the fifth and sixth and usually also from the seventh cervi-
cal nerves; it emerges from the outer surface of the muscle and passes
through the apex of the axilla, behind the axillary vessels and the brachial
plexus, in front of the first serration of the serratus magnus and along the
inner wall of the axillary space (Fig. 27), to be distributed to the serratus
magnus muscle. Both the nerve and the muscle are covered by a rather
dense fascia which may mask the nerve, although it may usually be dis-
covered without difficulty.
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The posterior thoracic nerve should be carefully avoided in operations upon the
axilla because of the importance of the serratus magnus, the muscle it supplies, to
the movements of the arm, any injury to the nerve which causes paralysis of the
muscle resulting in the condition known as * winged scapula” (p. 67).

Tue PosTERIOR WALL.—In relation with the posterior wall of the
axilla, formed by the subscapularis, the teres major and the latissimus

P16. 28.—Deep dissection exposing subclavian and axillary arteries and their branches.

dorsi, are the three subscapular nerves, the subscapular artery and
vein, the posterior circumflex artery and vein, the circumflex nerve,
the musculo-spiral nerve and the posterior group of lymph-nodes
(Fig. 30).

The subscapular artery (Fig. 28) should be identified and carefully
cleaned, first toward its termination and then toward its origin, which
is the third part of the axillary artery. In clearing away the connective
tissue the dorsal or subscapular lymph-nodes, which receive the lymph-



46 PRACTICAL ANATOMY

vessels from the dorsal aspect of the thorax and shoulder, and the long
subscapular nerve will be found in close proximity to the artery and
should be conserved. In following the artery and nerve upward, a
large branch of the artery, the dorsalis scapula, will be encountered
curving around the outer border of the subscapularis muscle (Fig. 28)
to pass dorsad through the triangular muscular interval (Fig. 14); a short
distance farther up, the lower subscapular nerve enters the axillary
border of the subscapularis; above this are the posterior circumflex
artery and the circumflex nerve, close to the shaft of the humerus, pass-
ing over the outer border of the subscapularis to disappear through the
quadrilateral interval (Figs. 28 and 14) on their way to the posterior
aspect of the shoulder. The musculo-spiral nerve also rests against the
posterior wall, close to the border of the subscapularis muscle. These
structures are mentioned in this connection by way of cautioning the
dissector against overlooking and injuring them.

The presence of the posterior circumflex and subscapular veins may
cause some embarrassment to the dissector, as they are of rather large
size; if so, they should be removed, after tying them close to their ter-
minations in the axillary vein. The subscapular artery is the largest
branch of the axillary and though usually arising from the third part
of that vessel, near the axillary border of the subscapularis muscle, it
sometimes arises from the second part, or from the brachial, or by a
trunk common to it and to one or both circumflex arteries. It passes
downward with the long subscapular nerve to the inferior angle of the
scapula. Its largest branch is the dorsalis scapula, which passes through
the triangular muscular interval (Fig. 14) to reach the dorsal surface of
the scapula where it anastomoses with the posterior scapular and supra-
scapular arteries (Figs. 15 and 33); besides which, it distributes branches
to the latissimus, the teres major and the chest-wall. The importance
of its anastomoses with reference to the ligation of the axillary or of the
subclavian is indicated on p. 27.

The middle or long subscapular nerve (n. thoraco-dorsahs), the
largest of the three subscapular nerves, arises from the posterior cord
of the brachial plexus, obtaining its fibres from the sixth, seventh and
eighth cervical nerves. Passing downward and outward across the
subscapularis (Fig. 27), it accompanies the subscapular artery and
enters the axillary surface of the latissimus near the floor of the axilla,
dividing into several branches as it does so.

The lower subscapular nerve (Fig. 29), arising from the posterior
cord of the plexus below the point of origin of the middle subscapular,
and obtaining its fibres from the fifth and sixth cervical nerves, also
passes obliquely downward and outward across the posterior axillary
wall. It enters the teres major after having given branches to the lower
part of the subscapularis.
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The upper subscapular nerve (Fig. 29), arising from the posterior
cord of the plexus on the proximal side of the origin of the middle nerve,
and deriving its fibres from the fifth and sixth cervical nerves, lies so
deeply placed on the upper and inner part of the posterior wall as to be
somewhat difficult to find. It enters the upper part of the subscapularis
after a short course.

It will be seen that the three subscapular nerves collectively supply the three
muscles that constitute the posterior wall of the axilla. Their situation, in close rela-
tion with this wall, protects them from injury.

The circumflex nerve (n. axillaris), one of the terminal branches of
the posterior cord of the brachial plexus, and consisting of fibres derived
from the fifth and sixth cervical nerves, will be encountered crossing
the axillary border of the subscapularis muscle, in company with the
posterior circumflex artery (Fig. 27). Traced upward, it is seen to
" arise from the plexus behind the axillary artery, a short distance from
the border of the subscapularis; traced in the opposite direction, it may
be followed through the quadrilateral muscular interval bounded by the
humerus, the scapular head of the triceps, the teres major and the teres
minor (Fig. 14). Its further course will be followed after dissecting and
raising the deltoid muscle (p. s8). Its branches are two, sometimes
three, articular twigs to the shoulder-joint, one of them arising near the
origin of the nerve, while another is given off in the muscular interval
mentioned above; cutaneous branches to the skin over the deltoid; and
muscular branches to the teres minor and deltoid (Fig. 15).

Any injury to the circumflex nerve of a serious nature causes paralysis and con-
sequent wasting of the deltoid with a corresponding loss of the characteristic rotun-
dity of the shoulder and interference with the movements of the arm. The proximity
of the nerve to the shoulder-joint renders it liable to stretching and to laceration in
luxations of that joint, while its close relation with the surgical neck of the humerus
lays it open to injury in fractures of this part, as well as subjects it to the risk of com-
pression against the bone, as for example by a crutch-head, which may thus produce
one form of *‘ crutch-paralysis.”

The posterior circumflex artery (Fig. 28), arising usually from the
third portion of the axillary, sometimes in common with the subscapular
or with the anterior circumflex, accompanies the circumflex nerve across
the axillary border of the subscapularis and through the quadrilateral
muscular interval (Fig. 14); as in the case of the nerve, its further course
will be followed at a later stage of the dissection (Fig. 15). Its branches
are distributed to the shoulder-joint and to the deltoid muscle chiefly.

The musculo-spiral nerve (n. radialis), one of the largest branches
of the brachial plexus and the larger of the two terminal branches of its
posterior cord, arising behind the third portion of the axillary artery
and composed of fibres from the sixth, seventh and eighth and sometimes
from the fifth cervical nerves, lies in contact with the upper outer part
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of the posterior axillary wall (Fig. 41) in close relation with the circum-
flex nerve. Traced distally, it is seen to pass to the inner and posterior
aspect of the arm across the tendons of the latissimus and the teres major.
One or more branches may arise from it just as it leaves the axilla: the
internal cutaneous branch to the inner and posterior aspect of the arm
and a branch or branches to the inner and the long heads of the triceps;
these may all arise by a common trunk.

The position of the musculo-spiral nerve in the axilla and its relation to the
humerus render it peculiarly liutle to crutch-pressure, so that it is said to be the nerve
most frequently the scat of * crutch-paralysis.” (Sce also p. 49.)

THe StusscaptvLAris MuscLe (Fig. 36).—Origin, the ventral sur-
face of the scapula except near the neck of the bone, and the subscapular
fascia; insertion, tendinously, into the lesser humeral tuberosity and
the shoulder-joint capsule; nerve=supply, the upper and lower subscap-
ular nerves from the fifth and sixth cervical; action, inward rotation of
the humerus and, when the arm is abducted, adduction.

In exposing the subscapularis, the subscapular fascia is encountered.
This is a rather dense fascia attached to the upper and the mesial bor-
ders and the inferior angle of the scapula. Betwcen the tendon of the
muscle and the joint-capsule is the subscapular bursa (Fig. 32) which is
usually in communication with the joint-cavity. Although this muscle
is mentioned in this connection, it cannot be satisfactorily examined
until a later stage of the dissection.

The subscapular bursa is important in its relation to the shoulder-joint, since,
of the bhurse in proximity to this joint, it 1s the one that most commonly communi-
cates with the juint-capsule.

Tue Ouvter WaLL.—In relation with the outer wall of the space—
constituted as indicated on p. 41—are found the most important struct-
ures of the axilla, namely, the axillary artery and vein and the brachial
plexus of nerves. These structures are associated with each other by,
and enclosed within, a considerable quantity of connective tissue, which
is intimately adherent to the artery and vein but is more loosely asso-
ciated with the nerve-trunks. The latter may be recognized as dense
bands and should be cautiously separated from each other and from the
vessels by blunt dissection, due regard being paid the branches of the
artery and the tributaries of the vein. After this preliminary separation,
in the accomplishment of which the external group of lymph-nodes will
be encountered in close relation with the axillary vein, the individual
structures should be dealt with in the order and manner indicated below,
each one being first isolated in the lower part of the axilla and followed
upward.

The Lesser Internal Cutaneous Nerve (n. cutaneus brachii medi-
alis, nerve of Wrisberg).—This, the smallest nerve-trunk of the group,
will be found on the inner side of the axillary vein (Fig. 27). Raising
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the nerve with the forceps or blunt hook, the dissector should divest it
of connective tissue and trace it upward to its origin from the inner
cord of the brachial plexus. Either in the axilla or in the upper part of
the arm it is joined usually by the intercosto-humeral nerve (p. 43).
It derives its fibres from the first thoracic nerve and is distributed to the
skin of the inner and posterior aspects of the arm. It is sometimes absent.

The Internal Cutaneous Nerve (n. cutaneus antebrachii medialis).—
This nerve, larger than the preceding, should now be sought on the front
of the axillary artery (Fig. 27) and should be traced up to its origin
from the inner cord of the brachial plexus. Its fibres are derived from
the eighth cervical and first thoracic nerves. Its distribution in the arm
and forearm will be seen later (p. 102).

The Ulnar Nerve.—This nerve-trunk, of still larger size than the
preceding, will be seen in the interval between the axillary artery and
vein (Fig. 27). After its isolation in the manner already indicated,
it should be followed to its origin from the inner cord of the brachial
plexus, of which cord it is one of the terminal branches, the other branch
being the inner head of the median nerve. The ulnar derives its fibres
~ from the eighth cervical and first thoracic nerves. It gives off no
branches in the axilla.

The ulnar nerve is sometimes the subject of * crutch-paralysis' from being com-
pressed against the humerus by a crutch-head.

The Median Nerve.—The inner head (Fig. 29) of the median nerve,
one of the terminal branches of the inner cord of the brachial plexus,
may be traced from the point of bifurcation of this cord, obliquely out-
ward across the axillary artery to unite with the outer head, which latter
should then be traced back to its source as one of the terminal branches
of the outer cord of the plexus, on the outer side of the axillary artery.
The inner head derives its fibres from the eighth cervical and first
thoracic nerves; the outer head from the sixth and seventh cervical
nerves. The median gives rise to no branches in the axilla. It should be
cleaned distally as far as the extent of the dissection permits.

The Musculo-Cutaneous Nerve.—This trunk should be sought along
the outer side of the axillary artery (Fig. 42) and may be picked up at
its point of origin as one of the terminal branches of the outer cord of
the plexus, which point will have been found in tracing up the outer head
of the median. It derives its fibres from the fifth, sixth and sometimes
the seventh cervical nerves. The nerve followed distally will be seen to
enter the inner surface of the coraco-brachialis muscle, which it perfor-
ates. It may sometimes be rather difficult of discovery, being concealed
by cellula? tissue between the axillary artery and the coraco-brachialis.

The Brachial or Axillary Plexus.—Having isolated and. cleaned the
large terminal branches of the brachiaf plexus, the diséecter should now
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clear the connective tissue from the several cords of the plexus as far
as the apex of the axilla. (Or this may be deferred until the artery and
vein have been dissected.) The inner cord, lying on the inner side of the
second portion of the axillary artery, will be seen to pass over the artery,
as one follows it from below, to gain the outer side of the first portion
of that vessel. Its internal anterior thoracic branch has already been
encountered (p. 37). Displacing the artery and vein somewhat upward

Fia. 29.—Diagram of brachial plexus.

and outward, the posterior cord will be found behind the second portion
of the artery, and, like the inner cord, will be found to lie to the outer
side of the first portion of the artery. Reference was made above (p. 46)
to the three subscapular branches of the posterior cord. The outer
cord of the plexus is external to the artery in both the second and first
parts of the vessel's course. The external anterior thoracic branch was
mentioned on p. 39.

The brachial. plexus enters the axillary space through its apex,
behind the clavith: and i "rtt of theruppér part of the serratus magnus,
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being formed in the neck by the anterior divisions of the fifth, sixth,
seventh and eighth cervical and of the first thoracic nerves (Fig. 29);
(for details of formation, see p. 358).

The brachial plexus is sometimes torn in dislocations of the shoulder-joint and
in attempts to reduce either recent or ‘‘old” dislocations, as well as in some other

forms of violence to the upper extremity. Itissometimes the subject of inflammation
and sometimes of neuralgia.

Tue AXILLARY ARTERY.—The surface line of this vessel is given
on p. 30. By the dissection of the related nerve-trunks as indicated
above, the artery is fairly well isolated. The axillary vein on its inner
aspect, as well as any venous trunks found crossing it, should be care-
fully pushed aside, and any remaining connective tissue should be re-
moved, care being exercised not to wound any of its branches. A slip
of muscular tissue (p. 42) may be found crossing the lower part of the
vessel. Instead of the single artery, one may find two parallel trunks,
or the single vessel dividing into two in the lower part of the axilla (p. 78).

The origin of the axillary artery is at the outer border of the first rib
as the continuation of the subclavian; it terminates as the brachial artery
at the lower border of the latissimus and teres major tendons. Entering
the axillary space through its apex, the cervico-axillary passageway, it
passes obliquely along its outer wall. It is crossed by the pectoralis
minor muscle, which serves to divide it into three portions (Fig. 27).

If the relation of the lower part of the axillary artery to the upper part of the
humerus be noted, it will be seen that the vessel may be compressed in this part of
its course, and here only, by pressure from within outward against the bone, the pres-
sure being applied through the floor of the axilla over the course of the vessel. In
this manner its circulation may be effectually controlled during operations.

From its relation to the shoulder-joint and its resulting subjection to disturbance
on account of the wide range of motion of this joint, the axillary artery exhibits a
special liability to aneurism. For the same reasons and also because of its relation
to the humerus, it is peculiarly subject to traumatism, ranRing next in this respect

to the popliteal artery, being prone to injury in fractures and luxations, and especially
in the reduction of “‘old "’ luxations.

The first part of the axillary artery is the part situate on the proximal
side of the pectoralis minor. The relations of the first part are, on the
inner side, the axillary vein, which slightly overlaps the artery; on the
outer side, the brachial plexus; behind, the posterior or long thoracic and
the internal anterior thoracic nerves, and the second and third digita-
tions of the serratus magnus muscle overlying the first intercostal
space; in front, the external anterior thoracic nerve, the terminations
of the cephalic and acromial thoracic veins, the acromial and thoracic
branches of the acromial thoracic artery, the costo-coracoid membrane
and the great pectoral muscle.

It has been pointed out (p. 37) that this first portion of the axillary artery lies
beneath the floor of the infraclavicular triangle (space of Mohrenheim) and is acces-
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sible here for ligation by detaching and reflecting the clavicular origin of the great
pectoral muscle. This is more difficult and hazardous however, on account of the
vessel's depth and relations, than tying either the third portion of the subclavian or
the third portion of the axillary. After ligation of this part of the vessel, if proximal
to the acromial thoracic artery, the collateral circulation would be established by the
anastomoses of the thoracic branches of the latter and of the long thoracic and sub-
scapular with the intercostals and the internal mammary, as also by the communi-
cations between the dorsalis scapule of the subscapular and the posterior scapular
and the suprascapular arteries.

The branches of the first portion of the axillary (Fig. 28) in their
order of origin are the superior thoracic (a. thoracicalis suprema), a small
vessel passing to the chest-wall which should be traced now if not already
dissected; and the acromial thoracic, or thoracic axis, a much larger
trunk, which arises from the front of the axillary close to the lesser
pectoral.  Somctimes these two arise in common. The acromial thoracic
divides into thoracic branches for the chest-wall, including the serratus
and the great pectoral muscles, anastomosing with the internal mam-
mary; an acromial branch, anastomosing in the acromial region with the
posterior circumflex and suprascapular arterics; a descending or humeral
branch, which descends in the delto-pectoral interval with the cephalic
vein; and a very small clavicular branch to the subclavius muscle.

The second part of the axillary artery lies beneath the lesser pectoral
muscle. Its relations arc, on the tnner side, the axillary vein, the inner
cord of the plexus and the internal anterior thoracic nerve, these two
nerve-trunks intervening between the artery and the vein; on the outer
side, the outer cord of the plexus; bchind, the posterior cord of the
plexus; in front, the pectoralis minor and major with their associated
layers of fascia.

It will thus be seen that the second portion of the artery is even less accessible
than the first portion, for which reason it is not selected for ligation.

The branches o1 the second portion of the axillary are the long
thoracic (external mammary), which courses along the anterior axillary
wall ncar the outer border of the pectoralis minor to reach finally the
inner wall of the space, where it distributes branches to the mammary
gland—of which it is the chief source of blood-supply—and to the
serratus magnus and pectoral muscles, anastomosing with branches of
the internal mammary and intercostal arteries; and the alar thoracic,
distributed to the arcolar tissue and lymph-nodes of the axilla, which
is sometimes replaced by branches from some of the other axillary ves-
sels. These vessels have been considered (p. 44).

The third part of the axillary artery is the part distal to the pectoralis
minor. Its relations are, on the 1nner side, the axillary vein, the ulnar
nerve and the point of origin of the inner head of the median nerve,
between the artery and the vein, and the lesser internal cutancous
nerve on the inner side of the vein; on the outer side, the median nerve,
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the musculo-cutaneous nerve, in the beginning of the nerve'’s course,
and the coraco-brachialis muscle; behind, the musculo-spiral and the
circumflex nerves, and the muscles of the posterior axillary wall; i
front, the internal cutaneous nerve, the inner head of the median nerve,
crossing obliquely from within outward, and the great pectoral muscle.

Since the third portion of the axillary artery is more easily accessible than the
other parts, being situated near the floor of the space and being covered by only one
muscle, the great pectoral, it is the part selected for ligation—the * point of election.”
Bearing in mind the surface-line of the vessel (p. 30), it is evident that it may be
reached through the axillary floor. For this operation the arm is abducted, the hand
and forearm supinated, and an incision is made through the junction of the anterior
and middle thirds of the floor of the space, the axillary fascia being opened cautiously,
and the areolar tissue and fat traversed in like manner until the axillary vein and
median nerve are reached. The vein having been carefully displaced inward and the
nerve outward, the artery is exposed and may be encircled by a ligature, the needle
being passed from within outward to avoid injuring the vein. In exposing and tying
the vessel it is essential to bear in mind the possibility of the presence of the axillary
arch, the muscular slip which sometimes crosses it (p. 41), as well as the possibility
of the presence here of two large arterial trunks instead of one (high division of the
brachial, p. 78).

The branches of the third part of the axillary are the subscapular
(considered on p. 45), and the anterior and the posterior circumflex
arteries. The second branch of the third portion of the axillary is the
posterior circumflex, arising from its posterior aspect and winding around
the neck of the humerus, in company with its two veins and the circum-
flex nerve through the quadrilateral space bounded by the humerus
above, the scapular head of the triceps below,—using these terms with
reference to the abducted position of the arm,—the teres minor internally
and the teres major externally, to supply the deltoid and the shoulder-
joint, anastomosing with the tricipital branch of the superior profunda,
the acromial thoracic and the anterior circumflex. The third branch, the
anterior circumflex, much smaller than the posterior, arising from the
outer side of the axillary, passes across the front of the surgical neck of
the humerus, beneath the coraco-brachialis and the short head of the
biceps to supply the deltoid and, by a branch which passes upward in
the bicipital groove, the head of the humerus and the shoulder-joint.
Continuing its course over the neck of the humerus, it anastomoses with
the posterior circumflex artery (Fig. 33).

Noting the points of origin and the anastomoses of the branches of the third part
of the axillary artery, it will be apparent that if this portion of the vessel be ligated
on the proximal side of the subscapular branch, the collateral circulation will be
established largely through the anastomoses between the dorsalis scapule and the
posterior scapular and the suprascapular, thus linking the first and the third portions
of the subclavian artery with the third part of the axillary; aided by the communi-
cations between the subscapular and the intercostals and internal mammary.

If ligation is performed distal to all the branches, the circulation is re-established
through the anastomoses between the circumflex arteries and the superior profunda
of the brachial.
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THE AxiLLARY VEIN.—The dissection of the axillary vein, if not
yet completed, should be finished by clearing away any remaining
cellular tissue, when it will be seen that the vein lies upon the inner side
of the artery throughout its course, slightly overlapping it above. Its
origin, at the lower and outer limit of the axilla, is from the confluence
of the large basilic vein with the two venze comites—or sometimes with
but one—of the brachial artery; it terminates as the subclavian vein at
the outer border of the first rib. Asin the case of the artery, it is divided
into three parts by the pectoralis minor muscle, these subdivisions being
differently designated, however, since, the vein being an afferent vessel,
the distal portion is the first and the proximal the third part.

The relations of the axillary vein, especially its relations with muscles,
have practically been shown in treating of the axillary artery, its situ-
ation, near the clavicle, beneath the costo-coracoid membrane, having
been pointed out on p. 38. On the outer side, between the vein and the
artery, are found, first, from above downward, the intcrnal anterior
thoracic nerve, then the inner cord of the brachial plexus dividing into
the inner head of the median and the ulnar nerves, and giving off the
internal cutaneous nerve, which latter quits its close relationship with
the vein to reach the front of the artery. On the inner side is the central
chain of lymph-nodes and, in the distal half, the lesser internal cutaneous
nerve. In addition to these relations, the vein is crossed, both in front
and behind, by various branches of the axillary artery. The irregular
beaded appearance of the injected vessel is due to the presence of valves,
which usually are found, respectively, near the beginning, a little above
this point opposite the subscapular vein, and near the end of the vessel.

The tributaries of the axillary vcin are, first, the accompanying
veins of the branches of the axillary artery. The circumflex vein,
however, enters either the subscapular vein or a brachial vein instead
of opening directly into the axillary. In addition to these, the cephalic
vein enters the terminal portion of the axillary, after piercing the costo-
coracoid membrane; the costo-axillary veins, from the upper five or six
intercostal veins, connect those vessels with the axillary; and the tho=
racico-epigastric vein (Fig. 287), entering the long thoracic vein, brings
blood from the lower part of the abdominal wall to the axillary vein.

The thoracico-epigastric vein is apt to enlarge in common with the other super-
ficial veins of the abdominal wall, in cases of obstruction to the portal venous circu-
lation, as in certain diseases of the liver.

The close association of the axillary vein with the costo-coracoid membrane, the
latter tending to keep the vein patulous by traction upon its superficial wall, together
with the fact that this vein shares with other large venous trunks in close proximity
to the upper outlet of the thorax in the negative pressure or suction brought about
in these vessels by the act of inspiration, renders this vessel peculiarly liable to the
entrance of air if wounded. Such a bubble of air may prove fatal by embarrassing
the action of the heart or by obstructing a branch of one of the pulmonary arteries.
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Owing to its position on the inner side of the artery, its larger calibre and its weaker
walls, it is subject to rupture in accidents to the upper extremity and to wound in
axillary operations, since, in the latter, the axilla is invaded through its floor.

THE AXILLARY LympHATIcS.—The lymph-nodes of the axilla (Fig.
30), with their afferent and efferent vessels, though seemingly distrib-
uted indiscriminately throughout the areolar tissue and fat of the
space, are arranged in rather definite groups. These nodes receive as
their afferent vessels the lymphatics of the arm, of the dorsal surface

F1G. 30.—The lymphatics of the axilla. Inaddition to the groups of nodes indicated, the central
groupisalso shown. Dissection made after multiple hypodermatic injection over and around the mam-
mary gland of very thin black varnish, the lymph-vessels and nodes showing black in the dissection.

of the thorax and the scapular region, and of the lateral and ventral
surfaces of the thorax including the mammary gland and the part of the
anterior abdominal wall above the umbilicus. The lymph is passed on
from them, through vessels that converge at the apex of the space to,
usually, a single trunk, the subclavian trunk, which, from its origin
opposite the first intercostal space, passes upward over the subclavian
vein either to join the jugular lymph-trunk and thus to form, on the
right side, the right lymphatic duct, or to empty independently into
the termination of the right subclavian vein; on the left side of the body,
the subclavian trunk terminates in the thoracic duct.

The external, or brachial or humeral group of lymph-nodes, situated
along the inner side of the axillary vein chiefly, but partly beneath it,
receives the lymph-vessels of the arm, except such as accompany the
cephalic vein (Fig. 30).
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The anterior thoracic or pectoral group consists of two or three
(upper) nodes which rest upon the second and third intercostal spaces
in relation with the long thoracic artery, and several other (lower) nodes,
also in relation with the same artery, over the fourth and fifth spaces.
They receive the vessels of the anterior and lateral portions of the chest-
wall and the mamma, and of the supra-umbilical region of the abdominal
wall (Fig. 30).

The intermediate or central group, embedded in the areolar tissue
and approaching the floor of the axilla, receives vessels from all the
other groups except the subclavicular (vide #nfra), to which it sends its
efferent vessels.

The subscapular or posterior nodes, seated along the subscapular
artery in relation with the posterior axillary wall, receive the lymph-
vessels of the scapular region and of the dorsal thoracic wall.

The subclavicular group of nodes, at the apex of the axilla, receives
the efferent vessels of all the other groups as its afferents, its own effer-
ents converging as noted above, to form the subclavian lymph-trunk.
Some of the efferent vessels of the external group of nodes pass by the
subclavicular group to connect with the lower cervical nodes.

As any septic material, as from an abscess, a poisoned wound or a malignant
growth, taken up by the lymphatic vesscls is temporarily arrested by the nodes to
which the vesscls lead, the enlargement and tenderness of such nodes in consequence
of the irritation is evidence of a septic process in the region drained by the vessels
in question. Thus, in a mammary abscess or carcinoma, the axillary nodes first
involved are those of the anterior pectoral group, followed by signs of irritation in
the central and then in the subclavicular groups, and even in the lower cervical nodes.
Owing to this disposition of the lymph-vessels it is important to extirpate all the
axillary nodes and in some cases the lower cervical nodes when a cancer of the breast
is remacl)ved. As indicated on page 30 the axillary lymph-nodes are not palpable when
normail.

THE REGION OF THE SHOULDER.
THE SURFACE ANATOMY.

The rounded contour of the shoulder is due to the deltoid muscle
supported by the head and greater tuberosity of the humerus.

The rotundity of the shoulder bears an important relation to abnormal condi-
tions of this region and in case of suspected injury or discase of this part comparison
should always be made with the shoulder of the opposite side. The normal contour
may be lost on account of atrophy of the deltoid muscle, owing to disease of or injury
to its nerve, the circumflex; to dislocation of the head of the humerus; to impacted
fracture of the anatomical neck of the humerus in the elderly, resulting in slight
flattening of the shoulder; to separation of the upper epiphysis of the humerus in the
infant or adolescent, the upper end of the lower fragment forming a projection; and
to tumors—sarcoma or enchondroma—of the humerus.

The anterior border of the deltoid and its relation to the great
pectoral (Fig. 18) are easily recognized, and, especially when the muscle
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is in action, its points of origin and insertion also. Above the middle of
the muscle, may be felt the acromion process of the scapula and its
articulation in front and within with the clavicle. Just external to the
acromion, the greater tuberosity of the humerus may be felt when the
arm is placed beside the trunk, but it recedes under the acromion when
the arm is elevated; by firm pressure with the finger in front of the
great tuberosity, the lesser tuberosity and the bicipital groove may be
obscurely palpated as the arm is slightly rotated.

The outer extremity of the acromion process may be utilized as a point from
which to measure the distance to the external condyle of the humerus to determine
shortening in case of suspected fracture.

DISSECTION.

Tue SuperriciAL Fascia.—Since the deltoid was exposed in part
in the dissection of the back, there remains but a small portion to be
denuded. Upon the removal of the skin and the exposure of the super-
ficial fascia the cutaneous nerves should be sought. Descending over
the acromion to the skin covering the deltoid will be found prolonga-
tions of the acromial branches of the cervical plexus (Fig. 40), and
perforating the muscle, rather low, are cutaneous filaments from the
muscular branches of the circumflex nerve, while the cutaneous branch
of the same nerve will be found curving around the posterior border of
the muscle, usually in several strands, to terminate in the skin over it
(Fig. 46). These should be isolated and the superficial fascia should be
removed.

THe DEeep Fascia.—The deep or deltoid fascia, a portion of the
deep fascia of the arm, is only noteworthy as being rather more dense
and aponeurotic than the other parts of the same structure. It may now
be removed in order to expose the deltoid muscle, this being best accom-
plished by working in the direction of the muscular bundles.

Tue DerToip MuscLe (Fig. 31).—Origin, the outer third of the
ventral border of the clavicle, the acromion process and the lower border
of the spine of the scapula; insertion, the deltoid tubercle of the humerus;
nerve-supply, through the circumflex nerve from the fifth and sixth
cervical nerves; action, abduction of the arm to a right angle (further
abduction necessitating the rotation of the scapula).

The general characters, including the coarse striation, and the origin
of the fibres of the acromial portion from three or four parallel tendinous
septa attached above to the acromion, and their insertion into two or
three similar but alternating tendons at the lower end of the muscle,
having been noted, the muscle may be reflected. This should be done
by prolonging the transverse incision previously made into the posterior
border, and carefully turning outward the distal portion, thus exposing
the subjacent structures, including the subdeltoid bursa, and the ter-
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minations of the circumflex nerve and the posterior circumflex artery
(Fig. 15). Directions were given for the care of these structures on p. 23.

Reference has been made (p. 47) to the relation of wasting of the deltoid to
injury or disease of its nerve.

Spin

Deltoid, spine

acromial

Fi16. 31.—Deltoid muscle viewed from side.

The subdeltoid bursa (Fig. 32), between the deltoid and the greater
tuberosity of the humerus, should be examined by noting first its size,
while still intact, and then by incision and exploration of its cavity with
the finger. It sometimes extends inward beneath the acromion process.

What was said of inflammation of the subacromial bursa on p. 23 in reference
to its confusion with synovitis of the shoulder-joint is cqually applicable to bursitis

of the subdeltoid bursa: in the bursal inflammation, however, passive abduction of
the arm, by relaxing the deltoid, is the position of greatest comfort.
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The terminations of the circumflex nerve and of the posterior cir-
cumflex artery should now be traced (Fig. 15), any connective tissue
which still adheres to them being removed. The course and termination
of the artery were described on p. 47.

The branches of the circumflex nerve (p. 47) should be traced respec-
tively to the deltoid, the skin over it, the teres minor and the shoulder-
joint (Fig. 15).

The bicipital groove of the humerus, lodging the tendon of the long
head of the biceps, should be examined, the tendon being raised and
followed to its point of entrance into the joint-capsule. A synovial
sheath is prolonged upon the tendon from the capsule of the joint to
the extent of about a half inch (Fig. 32). A branch of the anterior
circumflex artery will be seen to ascend in the groove to enter the joint.

The tendon of the long head of the biceps, arising from the scapula above the
glenoid cavity, sustains an important relation to the shoulder-joint. Passing through
the capsule, but not through the joint-cavity proper, since it is invested by the
synovial membrane of the joint, it serves as an elastic ligament of this joint, contrib-
uting to the security of the articulation against upward dislocation. Thecitis of the
tendon (inflammation of its sheath), being attended with much pain upon motion,
may simulate synovitis of the joint.

THE AcRoM1o-CLAVICULAR JoINT (Fig. 32). — The articular sur-
faces involved in this arthrodial joint are the outer end of the clavicle
and the inner border of the acromion process of the scapula. The lig=
aments are the superior and inferior acromio-clavicular, continuous with
each other to form a capsule, and the interarticular disk (Fig. 33).
The latter sometimes completely divides the joint-cavity; more com-
monly it divides it incompletely; and sometimes it is absent. The blood=-
supply is from the suprascapular artery. The range of motion is limited
but very important, supplementing that of the shoulder-joint.

The superior ligament should be incised, when the interior of the
joint may be examined. The inferior portion of the capsule should not
be disturbed at present.

The supplementary ligament, the coraco-clavicular (Fig. 32), con-
tributes very materially to the strength of this articulation. It consists
of the conoid ligament (Fig. 32), a conical band, attached by its apex
to the base of the coracoid process and by its base, directed upward, to
the conoid tubercle on the under surface of the clavicle and to a line
passing inward from this tubercle; and of the trapezoid ligament (Fig. 34),
a quadrilateral band situated externally to the conoid, attached below
to the upper border of the coracoid process and above to the oblique
line of the clavicle. These should be examined as well as the present
stage of the dissection will permit. After or during the course of the
dissection of the shoulder-joint, the disarticulation of the acromion
process from the clavicle may be completed; this will demonstrate the
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importance of the trapezoid and conoid ligaments in maintaining the
union between the scapula and the clavicle. The clavicle may then be
sawn just external to these ligaments to exhibit them more fully.

nt

ess

P16. 32.—Acromio-clavicular joint and shoulder-joint from without and in front, showing
distended bursa.

The acromio-clavicular joint may usually be easily recognized in the living subject
by palpation, the slight projection of the clavicle assisting. Owing to the shallowness
and limited extent of the articular surfaces, the joint would be very insccure but for
the presence of the coraco-clavicular ligament. The most usual displacement is a
downward dislocation of the acromion, the outer end of the clavicle projecting upward.
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The acromion may also be dislocated upward. The difficulty of maintaining the
bones in apposition is a characteristic feature of these luxations.

THE SHOULDER-JOINT (Fig. 32).—The articular surfaces involved
in this articulation are the shallow glenoid cavity of the scapula and
the head of the humerus, constituting an enarthrosis. The ligaments
are the rim-like glenoid (Fig. 34), serving to deepen the glenoid cavity;
the capsular (Fig. 33), connecting the margin of this cavity with the
anatomical neck of the humerus; the transverse, bridging the upper end
of the bicipital groove and so binding down the long tendon of the biceps;

F16. 33.—The right shoulder-joint, postero-lateral aspect. The spine of the scapula has been sawn
through and the acromion disarticulated from the clavicle.

and the coraco-humeral (Fig. 33), connecting the base of the coracoid
process with the greater tuberosity of the humerus and intimately con-
nected with the capsule. Supplemental bands, appearing as localized
thickenings of the upper, the lower and the front part of the capsule,
exist as the gleno-humeral ligaments. Of these, the superior gleno-
humeral (Fig. 34), seen only on the deep surface of the capsule, is
attached to the upper inner portion of the border of the glenoid cavity
and to the lesser humeral tuberosity; the middle gleno-humeral or liga-
ment of Flood, seen upon the inner surface of the capsule, is an ill-defined
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band connecting the inner edge of the glenoid cavity with the lower part
of the lesser tuberosity; while the inferior gleno-humeral or ligament of
Schlemm, apparent on both inner and outer surfaces of the capsule,
passes from the lower border of the glenoid cavity to the inner part of
the neck of the humerus. The blood-supply is contributed by the supra-
scapular and the circumflex arteries (Fig. 33). The merve-supply is
from the suprascapular and circumflex nerves (Fig. 15).

The relations of the shoulder-joint to surrounding structures should
be studied after having exposed the joint but before incising its capsule.
Above the joint will be seen the acromion process of the scapula and

Sup. transv.
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Fic. 34.—The right shoulder-joint, postero-lateral view, the capsule opened and reflected.

the coraco-acromial ligament (Fig. 32) passing from the acromion to
the coracoid process. The relation of the deltoid and of the subdeltoid
bursa to this aspect of the joint has been indicated (Fig. 32). More
intimately related to the capsule is the supraspinatus tendon.

On the anterior aspect of the joint, is the subscapularis tendon,
separated from the capsule by the subscapular bursa (Fig. 32), the
largest and most constant of the related bursx and the one most usually
in communication with the joint-cavity.

On the inferior aspect, though not in close relation except in extreme
abduction, is the scapular head of the triceps.

On the posterior aspect, above, is the tendon of the infraspinatus,
not infrequently separated from the capsule by the infraspinatus bursa,
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which usually communicates with the joint-cavity; while below this,
is the teres minor tendon.

The relations of nerves and vessels have been sufficiently indicated
in the preceding sections.

After the removal of restraining muscles and tendons from about the
joint it will be seen that the head of the humerus still remains in its
place in the glenoid cavity, though the capsular ligament is seen to be
lax and therefore to be exercising no supporting influence upon the bone.
If a puncture be made in the capsule, admitting air to its cavity, the
head of the humerus drops from the socket or may be easily displaced,
showing that atmospheric pressure is the chief agent in maintaining the
apposition of the bones.

The redundancy of the capsular ligament is directly related to the wide range
of motion peculiar to this joint, this redundancy being necessary to permit of the
extended movements of the upper extremity. It is scarcely necessary to point out
that parts of the capsule become tense in certain positions of the arm; hence the impor-
tance of the localized thickenings above noted.

The capsule of the joint should now be dissected, the first step being
the isolation of the coraco-humeral ligament (vide supra). Beneath
the proximal part of this ligament will be found the subcoracoid bursa
(Fig. 32). Anincision through the capsule along the outer border of the
long tendon of the biceps and eversion of the inner lip of the incision
will reveal the course of the tendon through the joint-cavity and its
relation to the synovial membrane which ensheathes it, the sheath
(vagina mucosa intertubercularis) being prolonged as far as the surgical
neck of the humerus (Fig. 32). Along the inner border of the tendon,
on the deep surface of the capsule, will be seen the fold of synovial mem-
brane which covers the superior gleno-humeral ligament. The blending
of the tendon, at its origin, with the glenoid ligament should be noted.
The capsule may be further incised to any extent necessary to permit of
thorough inspection of its deep surface. The openings of the subscapu-
laris and infraspinatus bursz should be identified, as well as the points
of entrance of the articular branches of the suprascapular and circum-
flex arteries.

The form of the articulating surfaces should be noted and compared
with those of the hip-joint as to relative depth of the glenoid and ace-
-tabular cavities and rotundity of humeral and femoral heads.

The shallowness of the glenoid cavity and the extensive articulating surface of
the humerus are directly related to the relatively wide range of motion of the upper
extremity, but this advantage is accompanied by a corresponding sacrifice of the
security of the joint. Hence the shoulder-joint is far more liable to dislocation than
the hip-joint or indeed than any other articulation.

Dislocation may be produced by either direct or indirect violence. Owing partly

to the protection afforded against upward displacement by the coraco-acromial liga-
ment, and against anterior and posterior displacements by the tendons in relation
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rib giving rise to the second and third slips; insertion, the ventral surface
of the vertebral border of the scapula; nerve=supply, the long or posterior
thoracic nerve (‘‘external respiratory nerve of Bell”’) from the fifth,
sixth and seventh cervical nerves; action, (1) to steady the scapula upon
the chest-wall by pulling forward upon its vertebral border, thus oppos-
ing the rhomboids, the trapezius and the levator anguli scapul in order
to afford the scapulo-humeral muscles a more or less fixed point from
which to act, and (2), to rotate the inferior angle of the scapula outward

F16. 36.—Dissection of thoracic wall, showing serratus magnus; clavicle has been removed and
scapula drawn outward.

and its superior angle inward in efforts to elevate the humerus beyond
the position of a right angle with the trunk, thus augmenting the action
of the deltoid and the supraspinatus.

If this muscle has not been cleaned, its covering of rather dense and
intimately adherent deep fascia should now be removed, to facilitate
which, the muscle should be made tense by carrying the scapula well
back. The long thoracic nerve will have been isolated in the dissection
of the axilla. The dissector will note that the first and sccond digitations
are inserted into the superior angle of the scapula, the third and fourth
into the ventral surface of the vertcbral border of its body and the
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remaining fibres, comprising the lowest portion of the muscle, into the
inferior angle.

The lowest portion of the muscle is the most powerful, a fact related to its func-
tion in assisting in the action of the muscles which raise the arm (vide supra). It will
be seen readily that if this muscle be deprived of its innervation by injury or disease
of its nerve, the long thoracic, any attempt upon the part of the deltoid and supra-
spinatus to abduct the arm will result in the rotation of the scapula in a direction
opposite to that in which the serratus itself would rotate it, the vertebral border and
especially the inferior angle of the bone being made to project in a wing-like manner,
the condition of so-called “winged scapula.” The movements of the arm in this
condition would be much impaired.

Having completed the dissection of the muscles and other structures
which are related to the shoulder-girdle and to its connection with the
trunk on the one hand and the arm on the other, it will be well to con-
sider the anatomical and clinical relations of the bones composing the
shoulder-girdle to the structures in question.

The Scapula.—The relation of the scapula to the muscles of its dorsal
and ventral surfaces constitutes at once a difficulty in the palpation of
the bone (p. 11) in the living subject and a protection against fracture.
In practising palpation, the acromion process and the spine are the most
easily recognized parts. The coracoid process is usually to be felt in
the infraclavicular fossa (p. 29). The superior angle and the vertebral
border are rendered obvious by carrying the arm across the front of the
chest, while the inferior angle and the lower parts of both vertebral and
axillary borders are made prominent by carrying the forearm across the
back.

Fractures of the scapula are relatively infrequent for the reason
stated above. Fracture of the acromion process, the most common form
of fracture of the scapula, is not attended with much displacement on
account of its dense fascial connections, nor is crepitus a prominent
feature of such fracture for the same reason. It may be an epiphyseal
separation-if occurring prior to the twenty-second or twenty-fifth year.
Fracture of the coracoid process sometimes occurs, the pectoralis minor,
the short head of the biceps and the coraco-brachialis not producing
much displacement on account of the strength of the conoid and trape-
zoid ligaments. An epiphyseal separation may occur here before the
seventeenth year. Fracture of the neck of the bone (Fig. ¢), the smaller
fragment including the glenoid cavity and the coracoid process, may not
be marked by much displacement if the trapezoid and conoid ligaments
are uninjured, but if these ligaments be torn, the resulting downward
displacement of the head of the scapula, 1.e., the glenoid cavity and the
coracoid process, carrying the head of the humerus with them, simulates
a downward luxation of the shoulder-joint. The displacement of the
coracoid process, however, as well as the unaltered relation between
the humeral head and the glenoid cavity, the presence of crepitus and
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the ease of reduction serve to characterize the injury as a fracture of the
neck of the scapula. Fracture of the body of the bone may be obscure
as to its signs, since the muscles tend to prevent displacement and the
dense supraspinatus and infraspinatus fasciz tend to prevent the leakage
of effused blood toward the surface, thus obscuring what is often an
important confirmatory sign of fracture, ecchymosis. Crepitus may
often be elicited by placing one hand over the inferior angle of the scap-
ula to fix the lower part of the bone while an assistant moves the
patient’s arm to bring about motion in the upper fragment.

Disease of the scapula, consisting of tumors of various kinds, may
necessitate the removal of this bone. Reference to the preceding pages
and to Figs. 14, 135, 27, and 33 will sufficiently indicate the structures to
be divided in such an operation.

The Clavicle.—Fractures of the clavicle are of more common occur-
rence than those of any other bone in the body by reason of its slender-
ness, of its exposed position and of its being the weakest link in the
chain connecting the upper limb with the trunk. Fractures due to
direct violence are usually transverse and may occur at any part of the
bone; those caused by indirect violence are nearly always at the outer
end of the middle third because this is the weakest part of the articulated
bone, that is to say, the connection of the outer third of the bone with
the coracoid process of the scapula by the trapezoid and conoid ligaments
(Fig. 32) and with the acromion process is so intimate as to make it
“almost a part of the scapula’” (Treves). The line of fracture is oblique
in direction, a condition which favors displacement of the fragments.
The displacement is almost entirely found in the outer fragment, which
is displaced (1) downward, owing to the weight of the shoulder and to
the action of the pectoralis minor pulling upon the scapula, and of the
latissimus dorsi and the lowest fibres of the greater pectoral pulling upon
the humerus; (2) ¢nward, by rcason of the action of the pectorals and
the latissimus dorsi pulling upon the scapula and the humerus and that
of the spino-scapular muscles, the levator anguli scapula and the rhom-
boidei; (3) backward—as regards the tnner end of the outer fragment—due
to the rotation of the shoulder by the action of the serratus anterior
upon the vertebral border of the scapula, aided by the two pectorals.
If the line of fracture be within the limits of attachment of the sub-
clavius, this muscle will aid in the downward and inward traction upon
the outer fragment. The inner fragment is displaced but slightly, being
pulled upward by the sterno-cleido-mastoid. If the fracture be of the
outer third of the bone, displacement to any considerable degree is
prevented by the coraco-clavicular and acromio-clavicular ligaments.

Greenstick fracture is seen more frequently in the clavicle than in
any other bone and is often of such slight degree or produces so little
deformity as to escape recognition, the obscurity of the signs being
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accentuated by the fact that the injury occurs in infants and young
children.

The relations of the clavicle are of particular interest in connection
with splintered fractures of this bone as well as with its partial or com-
plete excision or resection. Beneath the outer part of the middle third,
as will have been noted, are the axillary vessels and the brachial plexus,
while in close proximity is the acromial thoracic artery, and beneath the
inner and middle thirds are the innominate artery and vein, the left
common carotid artery (on the left side), the subclavian vein, the in-
ternal mammary and suprascapular arteries, the vagus and phrenic
nerves, the apex of the lung and the pleura, any one or more of which
structures may be wounded by a splinter of bone or in the operation
of resection.

The disarticulation of the upper extremity from the trunk may now
be completed by dividing the muscles still attached to the vertebral
border of the scapula. This disarticulation is not, at this stage, necessary,
however, nor is it altogether desirable, since it is rather more convenient
to dissect at least the ventral aspect of the upper arm while the member
is still attached to the trunk.

THE UPPER ARM.

The Humerus.—Briefly reviewing this bone the dissector will note its
upper extremity (Fig. 37) as presenting the greater and lesser tuberosities
with their respective areas for muscular attachment, and the head of the
bone marked off from the tuberosities by the anatomical neck. At the
lower extremity he will note a large articular surface, the trochlea, for
the greater sigmoid cavity of the ulna, with the coronoid fossa (Fig. 37)
above it in front and the olecranon fossa (Fig. 38) above it behind; the
" smaller convex articular surface, the capitellum, for the head of the
radius; the larger snner condyle (medial epicondyle) and the smaller
outer condyle (lateral epicondyle). The shaft will be seen to have three
borders separating three surfaces. The anterior border, beginning at the
front of the greater tuberosity, constitutes at first the outer lip (pectoral
ridge) of the bicipital groove and ends below between the capitellum
and the trochlea. The external border begins at the back of the greater
tuberosity and ends below at the outer condyle as the external supra-
condylar ridge, while the internal border, starting above near the inner
lip of the bicipital groove, becomes continuous below with the suternal
supracondylar ridge. The outer surface, presenting slightly above its
centre the deltoid eminence, the inner surface, showing the bicipital
groove above, and the posterior surface with its broad spiral groove con-
taining the smaller musculo-spiral groove, as well as the muscular areas
of these surfaces, should receive due attention.
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Trochlea

PiGc. 37.—Anterior surface of humerus.

THE SURFACE ANATOMY.

The shaft of the humerus may be palpated by placing the tips of
the fingers and the thumb of one hand respectively on the outer and
inner aspects of the arm, nearer the dorsal surface than the ventral.
Following the shaft of the bone to its lower extremity it is found to
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PiG. 38.—Posterior surface of humerus.

become wider, the increase in width being indicated by the inner and
outer condylar ridges, which terminate below at the inner and outer
condyles. Between these prominences, on the posterior aspect of the
elbow, the olecranon process is palpable.

The swell of the belly of the biceps is found on the front of the arm
(Fig. 39). Palpating this muscular mass in the living subject, with
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the forearm voluntarily semiflexed, the thumb and fingers placed as
indicated above, the tendon of insertion of the biceps will be felt crossing
the front of the elbow-joint, and, passing from the inner border of the
tendon, the bicipital fascia (Fig. 41) is distinctly palpable as a tense
band. Insinuating the tip of the index-finger under the inner border
of this fascia at its point of divergence from the tendon, the pulsations
of the brachial artery may be felt. Immediately to the inner side of
the artery the median nerve may be rolled beneath the finger, the nerve
being identified with certainty by the tingling sensation in the fingers
occasioned, in the living subject, by pressure upon it by the palpating
finger. Palpating the upper extremity of the belly of the biceps—in
the living subject—the arm being held in the horizontal plane and the
forearm flexed, the division of the biceps into its two heads may be

F1c. 39.—Surface anatomy of arm, antcrior surface.

made out, this division, as well as the short tendon, becoming more
evident when the palpating fingers are carried upward to the border
of the great pectoral, the tendon of the long head disappearing under
that muscle.

Along the outer aspect of the arm will be seen the outer bicipital
furrow (Fig. 45), corresponding to the interval between the biceps and
the triceps. At the upper end of this furrow, at approximately the
middle of the humeral shaft, is the insertion of the deltoid. The furrow is
accentuated by forcible voluntary flexion of the forcarm. The cephalic
vein (Fig. 40) occupies this depression and is sometimes visible through
the integument. The upper and lower external cutaneous branches
of the musculo-spiral nerve are also found here.

Along the inner side of the belly of the biceps is the inner bicipital
or brachial furrow, most obvious when the forearm is flexed at an angle
of 135 degrees. In the upper half of the arm this surface groove passes
back of the coraco-brachialis and becomes continuous with the floor of
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the axillary space. The coraco=brachialis cannot be differentiated from
the short head of the biceps (Fig. 30); its insertion is opposite that of
the deltoid. The inner furrow contains a large superficial vein, the
basilic, as well as the internal cutaneous nerve. The fleshy mass behind
the furrow is the triceps.

On the posterior surface of the arm is the belly of the triceps, tapering
below into its tendon, which is inserted into the olecranon process of
the ulna. With the arm abducted and the forearm in voluntary exten-
sion, the long or scapular head of the triceps (Fig. 45) forms a tense
ridge leading from the arm to the scapula.

DISSECTION.

A transverse incision should be made across the front of the elbow
from condyle to condyle, and a median longitudinal incision, terminating
below at the transverse one. The skin-flaps should be dissected from
the median incision toward either side of the arm, the dorsal surface
not being denuded at this stage. The forearm should be in the position
of extension, and care should be exercised to preserve the cutaneous
nerve filaments by keeping the cutting edge of the scalpel close to the
skin. This exposes the superficial fascia.

THE SUPERFICIAL Fascia.—This structure is seen to be a rather
loose-meshed cellulo-fatty layer, its thickness varying according to the
subject. Any small cutaneous veins encountered may be disregarded.
The basilic vein, a large superficial trunk, appears on the inner side of
the biceps in the lower third of the arm, while the cephalic vein is seen
on its outer side. The nerves are cutaneous branches of the internal
cutaneous, and the upper and lower external cutaneous branches of the
musculo-spiral. To discover the cutaneous branches of the internal cuta-
neous nerve look for the trunk of the latter (Fig. 40) along the inner
aspect of the arm, upon the surface of the deep fascia. Slight traction
upon the upper part of the trunk where it has been exposed in the dis-
section of the axilla will facilitate its recognition. The trunk may then
be picked up at about the middle of the arm, when the small branches
will become evident. The upper external cutaneous branch of the musculo-
spiral nerve will be found perforating the deep fascia on the outer side
of the arm a short distance below the insertion of the deltoid (Fig. 40).
Several inches below this, one or several branches of the lower external
cutaneous branch of the musculo-spiral pierce the deep fascia, the trunk
of this nerve continuing to the forearm. In searching for these cutaneous
nerves, it is to be remembered that filaments of such size as to be macro-
scopically recognizable usually lie directly upon the deep fascia.

The dissection of the skin-flaps may now be continued so as to expose
the posterior aspect of the arm. If the upper extremity has not been
detached from the trunk, the posterior surface may be rendered more
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accessible by elevating the arm and placing the flexed forearm across
the chest. The snternal cutaneous branch of the musculo-spiral nerve
(Fig. 42) arises at the inner side of the arm, almost immediately after

Supra-acromial branches
cervical plexus

_Cutaneous brs
circumflex nerve

Pectoralis major

Cephalic vein

Lesser int. cutaneous
nerve

Sup. and inf. ext. cutaneous

brs. musculo-spiral
Int. cutancous nerve

Basilic vein

Post. branch musculo-
cutaneous nerve

Radial vein
— ————Common ulnar vein

)

—————— Median basilic vein

Median cephalic vein

Musculo-cutaneous nerve,
ant, branch

F1a. 40.—Superficial nerves and vessels of anterior aspect of arm.

that trunk leaves the axilla, and courses spirally to the posterior surface,
distributing branches to the inner and posterior aspects of the arm.
The lesser tnternal cutaneous nerve, which has been encountered in the
dissection of the axilla, likewise sends branches to the inner and pos-
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terior surfaces of the arm. Associated with it, or sometimes running
separately, is the lateral cutaneous branch of the second or third inter-
costal nerve (Fig. 27).

The isolation of these various cutaneous nerves necessarily mutilates
the superficial fascia to such a degree as to render its removal as a con-
tinous layer impossible. Its remnants—but not the nerves and veins—
should now be cleared away in order to demonstrate the deep fascia.

The looseness of the superficial fascia of the posterior surface of the arm and its
freedom from superficial veins of importance explain its frequent selection as a site
for the administration of remedies hypodermatically.

THE DEEP Fascia.—After noting the general features of the deep
fascia and the close investment it forms for the muscles of the arm, the
dissector should incise it longitudinally over the belly of the biceps and
reflect, chiefly by blunt dissection, a flap toward the inner side of the
arm. In doing this the biceps will be exposed-and then the brachial
artery with its accompanying veins and the closely associated median
nerve. Proceeding cautiously a little farther inward—still by blunt
dissection—the internal intermuscular septum will be encountered as
a reflection of the deep fascia which is attached to the inner condylar
ridge of the humerus and which intervenes between the anterior muscles,
the biceps and the brachialis anticus, and the posteriorly situated triceps.
As will be seen later, this septum is perforated by the ulnar nerve, the
inferior profunda artery and the deep branch of the anastomotica magna

Reflecting now an outer flap of the deep fascia in a similar manner,
the external intermuscular septum will be revealed as a process of deep
fascia attached to the external condylar ridge of the humerus. Separat-
ing the triceps from the biceps, the brachialis anticus and the brachio-
radialis, the septum is seen to be perforated by the musculo-spiral
nerve and the anterior branch of the superior profunda artery. The
outer flap of fascia may now be replaced, as further consideration of
these structures is to be deferred for the present.

THE INNER ASPECT OF THE ARM.—Above the lower third of the
arm the basilic vein will be seen (Fig. 40); traced upward it will be
found to unite with the two venz comites of the brachial artery just
below the axilla to form the axillary vein. This basilic vein was encoun-
tered in the lower third of the arm, lying superficially to the deep fascia,
the point at which it usually perforates the fascia to gain a deeper posi-
tion being at the upper extremity of the lower third of the arm. Its
origin is by the confluence of the median basilic and the common ulnar
veins (Fig. 40). It is noteworthy as being the largest superficial vein
of the upper extremity in point of calibre.

The Ulnar Nerve and Inferior Profunda Artery.—These two struct-
ures, bearing each other close company, are found in front of the inter-
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nal intermuscular septum in the upper part of the arm, both perforating
the septum below the middle of the member. The ulnar nerve, traced
upward, will be seen to be the largest branch of the inner cord of the

Fic. 41.—Dissection of antero-mesial aspect of arm,

brachial plexus (p. 49). It gives off no branches in the upper arm. The
artery should be followed upward to its origin from the brachial artery
about the middle of the arm. The dcep fascia should now be incised
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behind the septum and the artery and nerve should be traced toward
the inner condyle of the humerus, when it will be seen that the artery
ramifies behind that prominence, while the nerve passes through the
interval between the inner condyle and the olecranon to pursue its
further course in the forearm (p. 113). Upon reaching this interval
the dissector should encounter the posterior ulnar recurrent artery,
a branch of the ulnar artery, which ascends through this space to ramify
behind the inner condyle.

The anastomotica magna artery, lying in front of the lower part of
the inner intermuscular septum, will be easily recognized although
usually somewhat masked by areolar and fatty tissue. It should be
cleared of connective tissue and traced from its orfgin from the brachial
artery at a point about two inches above the elbow to its bifurcation,
when it will be seen that one of the branches of bifurcation, the deep
or posterior branch, pierces the intermuscular septum to join with the
inferior profunda and the posterior ulnar recurrent behind the inner
condyle, while the superficial branch anastomoses in front of the condyle
with the anterior ulnar recurrent branch of the ulnar artery.

The Median Nerve.—This nerve, the origin of which has been indi-
cated (p. 49) and the course and distribution of which in the forearm
and hand will be noted later, bears an important relation to the brachial
artery. Lying upon the outer side of this vessel above, it crosses its
course at about the middle of the arm, usually passing over but occa-
sionally under the artery, to gain a position upon its inner aspect. The
dissector will find the nerve rather closely associated with the vessels,
being enclosed with them in a sort of sheath of areolar connective tissue.
In removing this tissue one may encounter one or more connecting
nerve-trunks or strands, for, though the median nerve distributes no
branches in the arm, it sometimes happens that some of its fibre-bundles
have joined the musculo-cutaneous nerve, which latter they accompany
for a variable distance, sometimes leaving it just prior to its perforating
the coraco-brachialis, sometimes as it is in the act of perforating that
muscle, and again not until the perforation is completed, to rejoin the
parent median trunk. In such case the median nerve presents the
appearance of having acquired a bundle of fibres from the musculo-
cutaneous, which bundle may or may not pierce the coraco-brachialis
wholly or in part.

The Brachial Artery (Fig. 41).—The position of this vessel will be
indicated by its surface line, ¢.c., a line drawn from the middle of the
clavicle or from the junction of the anterior and middle thirds of the
floor of the axillary space to the middle of the bend of the elbow, the
arm being abducted to such extent as to form a right angle with the
trunk. Its course is therefore along the inner side of the biceps and the
ooraco-brachialis, which muscles are for this reason called the muscles
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of reference. Followed upward to the lower border of the tendons of the
latissimus dorsi and teres major, the artery is seen to have its origin in
the axillary artery, being the continuation of that vessel, while it termi-
nates by bifurcating, in the antecubital fossa, into the radial and ulnar
arteries. Variations of this arrangement may occur. Instead of the
bifurcation in the antecubital fossa, there may be a high bifurcation of
the brachial, which may occur just beyond the limits of the axilla or in
the axilla, or further down the arm. In such case, two large arterial
trunks will be found in the arm instead of one, one of which represents
the brachial, giving off the branches usually arising from that vessel,
while the other represents the radial or the ulnar.

The brachial artery should be divested of its investing connective
tissue, due care being exercised to preserve its branches, as well as the
venz comites or accompanying veins.

The branches of the brachial are the superior profunda (Fig. 42),
which accompanies the musculo-spiral nerve spirally around the posterior
and outer aspects of the arm; the nutrient, which supplies the humerus,
entering this bone on its anterior aspect about opposite the insertion
of the deltoid; the inferior profunda and the anastomotica magna, the
origin and courses of which have been indicated above; and some
unnamed muscular branches. These various branches should be isolated
and cleaned, the nutrient being followed to the point where it enters
the bone; the superior profunda, at this stage, may be followed for only
an inch or two of its course.

The relations of the brachial artery (Fig. 42) should be carefully
noted now that the student has completed its dissection. Note first
that it passes along the inner aspect of the coraco-brachialis and the
short head of the biceps in the upper half of the arm, then along the inner
side of the belly of the biceps, resting upon the brachialis anticus, to
cross the front of the elbow-joint in close relation with the inner side
of the biceps tendon, in which latter relation it lies under the bicipital
fascia. Behind the upper half or two thirds of the artery is the triceps.

On account of this relation of the triceps it is desirable in operation upon the
artery to support the clbow in such manner as to leave the posterior aspect of the
arm free, since otherwise the fleshy mass of the triceps is pushed forward and so dis-
turbs the natural relations of the parts.

“ The median nerve is external to the artery above, and internal below,
the nerve crossing the vessel superficially usually, though sometimes
passing under it, about the middle of the arm. The ulnar nerve and the
internal cutaneous nerve are internal to the vessel, the relation being
rather close above but more remote below, their course diverging from
that of the artery.

The vena comites or accompanying veins of the brachial artery are
usually two in number, one on each side of the artery. The dissector
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will have discovered the intimacy of their association with the artery
by means of the common connective tissue investment and will appre-
ciate that this relation renders the ligation of the artery in the living
subject more difficult. Further embarrassment in such operation may

Fi16. 42.—Deep dissection of antero-medial surface of arm.

be caused by the numerous communications between the two venz
comites. These veins are continuations of the deep veins of the forearm,
the radial and the ulnar, and unite with the basilic vein to form the
axillary in the lower part of the axilla or the upper part of the arm. The
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arrangement of these veins is subject to variation. Sometimes there
will be a single vein; again, the two may unite at some point below the
axilla to form a single trunk which then joins the basilic; or the union of
one or both with the basilic may occur earlier or later than usual.

THe OuTerR AsPecT OF THE ARM.—Reflecting again the outer flap
of deep fascia already dissected, the dissector will note the external
intermuscular septum and its attachment to the outer condylar ridge
of the humerus. At the upper part of this septum a large nerve-trunk
perforates it, the musculo-spiral, accompanied by an artery, the anterior
terminal branch of the superior profunda.

The musculo-spiral nerve may be difficult to discover at first, appear-
ing as a faintly defined band upon the anterior surface of the membrane.
It should be picked up with forceps and traced downward through the
interval between the brachialis anticus and the brachio-radialis muscles
(Fig. 42), the muscles being cautiously pushed apart for the purpose.
The dissection of this nerve should be done with due regard for the ar-
teries of this region. The nerve in this intermuscular interval divides into
its two terminal trunks, the radial nerve (the more externally situated
trunk) and the posterior interosseous nerve. In this situation the nerve
also gives muscular branches to the brachialis anticus and to the brachio-
radialis. The radial and the posterior interosseous nerves will be further
studied in the disscction of the forearm.

The anterior branch of the superior profunda artery, found in this
intermuscular space, anastomoses with the recurrent radial branch of
the radial artery, which ascends from the forearm. This anastomosis
constitutes the circulation in front of the outer condyle and is demon-
strable only in highly successful injections, quite commonly being absent
in the ordinary dissecting-room material.

That part of the brachialis anticus (Fig. 52) which is adjacent to
the brachio-radialis should now be examined to bring to light the cuta=
neous branch of the musculo-cutaneous nerve (Fig. 52), which emerges
from bencath the outer border of the biceps at its lower part to pursue
its course to the radial side of the forearm. Turning now to the brachio-
radialis muscle (Fig. 54), its attachment to the upper two thirds of the
outer condylar ridge should be worked out. The narrower muscle partly
overlapped by it, and which is attached to the lower third of the ridge
(Fig. s5), is the long radial extensor of the wrist. Passing above the
limits of the condylar ridge, the dissector will note a whitish line passing
up to the insertion of the deltoid which indicates the outer limit of the
origin of the brachialis anticus (Fig. 44) and the anterior limit of the
insertion of the triceps. The insertion of the deltoid and further up and
more anteriorly that of the great pectoral should be examined.

THE ANTERIOR AsPECT OF THE ARM.—The muscles on this surface
of the arm will have been partially cleaned in dissecting the structures
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previously mentioned. Any remaining connective tissue should be
removed, the arm being abducted and the forearm extended.

THe Biceps CuBrtis.—Origin, the long head, tendinously, from the
supraglenoid tubercle of the scapula, the tendon perforating the capsular
ligament of the shoulder-joint but being excluded from its synovial

=~

Coraco-brachialis

Third head of biceps

P1G. 43.—Dissection showing three-headed biceps of left side. Drawn from a photograph of a
dissecting-room preparation.

cavity, after which it passes between the two tuberosities of the humerus

to traverse the bicipital groove of that bone; the short head, tendinously,

from the scapular coracoid process in common with the coraco-brachi-

alis; insertion, tendinously, into the bicipital tuberosity of the radius,

a bursa intervening between the tendon and the anterior portion of the
6
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tuberosity; action, primarily flexion, secondarily supination of the
forearm; nerve=supply, from the fifth and sixth cervical nerves through
the musculo-cutaneous nerve. Variations in the biceps are met with,
consisting in the absence of the long head, or, more frequently, the
presence of additional heads, an example of the latter being shown in
Fig. 43, where a third head arises from the humerus between the inser-
tions of the deltoid and the coraco-brachialis, a variant form which is
said to occur once in ten cases.

The long head may be followed to its origin. The relation of the
long tendon to the shoulder-joint has been demonstrated (Fig. 34). Its
relation to the bicipital groove should be examined, and its passage
under the transverse ligament to enter that groove should be noted.
As stated above, this tendon within the capsule of the shoulder-joint
receives an investment of synovial membrane which shuts it out from
the synovial cavity, this synovial sheath being prolonged a variable
distance along the bicipital groove. Raising the tendon from the groove,
one may find an arterial twig from the anterior circumflex passing up
to the joint. The very close relation between the short head and the
coraco-brachialis muscle should be noted. The tendon of insertion can-
not be examined in foto at this stage of the dissection. The bicipital
fascia, continued from the inner border of the tendon to spread out fan-
like into the deep fascia of the forearm, should be dissected and pre-
served (Fig. 41). ‘

The belly of the biceps should be cautiously separated from the
underlying structures by blunt dissection, beginning at the outer border,
which should be raised gradually and cautiously lest the underlying
musculo-cutaneous nerve be injured. After having worked along with
the scalpel handle until the nerve is recognized—usually somewhat
nearer the inner than the outer border of the belly—the inner edge of the
muscle may be raised and detached in like manner, and with like caution
so as to avoid tearing the branch or branches of the nerve which supply
the biceps. The muscle should be elevated upon the hand to demon-
strate its lack of connection with the humerus. Now either invert the
muscle or hold it aside to expose the brachialis anticus muscle and the

. musculo-cutaneous nerve.

The belly of the biceps is sometimes partially ruptured by excessive muscular
action, a condition evidenced by a transverse groove as well as by impairment of the
function of the muscle. The tendon of insertion is subject to sprain, as are also toa
less degree the tendons of origin. Inflammation of the bursa in relation with the tendon
of inscrtion may cause great pain on motion and consequent interference with flexion
and supination of the forearm. The sheath of the tendon of the long head is some-
times the seat of thecitis.

The Musculo=-Cutaneous Nerve.—The origin of this nerve is given
above. The trunk of the nerve followed upward will be scen to emerge
from the coraco-brachialis, which it perforates, and to which it supplies
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a branch. Followed downward, it is found to give one or more branches
to the biceps upon its deep surface, and one or more branches to the
superficial surface of the brachialis anticus. The cutaneous division
of the nerve then emerges from beneath the outer border of the biceps

Brachialis anticus

Internal
condyle

Head of )
radius _K -
Bicipital ___#x
tuberosity of radius™ g
Insertion of biceps

Coronoid pro-
cess of ulna

.
X}

Ulna

P16, 44.—Brachialis anticus and supinator, seen from in front,

just above the elbow (Fig. 40) and passes to the radial side of the
forearm, dividing into an anterior and a posterior branch for the supply
of the integument on the anterior and posterior aspects of the radial
side of the forearm respectively. It also sends a branch to the elbow-
joint. To repeat, the distribution of the musculo-cutaneous nerve is
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to the coraco-brachialis, the biceps, a part of the brachialis anticus, the
elbow-joint and the skin of both aspects of the radial side of the forearm.
These various branches. except those pertaining to the forearm, should
be isolated as a preliminary to the dissection of the brachialis anticus.

Tue Comraco-BracHiaLis Fig. 2;7).—Origin, the scapular coracoid
process in common with the short head of the biceps; insertion, the
shaft of the humerus. about the middle, on the inner border; action,
to adduct the arm; nerve-supply, from the fifth cervical nerve through
the musculo-cutaneous.

The dissection of this muscle presents no difficulties. Its noteworthy
features are its relation to the brachial artery and its perforation by
the musculo-cutaneous nerve.

Tue BracHiaris Axticus (Fig. 44).—Origin, the lower half of the
anterior surface (or, more accurately, of the inner and outer surfaces)

Outer head of tricens Pombiatio mamein -

FP15. 45.—Posterior surface of arm shown in Fig. 39

of the shaft of the humerus, embracing the insertion of the deltoid, and
from the intermuscular septa; insertion, the anterior surface of the
coronoid process and the adjoining portion of the shaft of the ulna;
action, flexion of the forcarm; nerve-supply, from the sixth and seventh
cervical nerves through the musculo-spiral and the musculo-cutaneous.

The lower portion of this muscle cannot be dissected until the struct-
ures contained within the antebrachial fossa have been studied, since
it forms the floor of that space. The remaining portion should be
denuded, the dissector noting the entrance of the branch of the musculo-
cutancous nerve into the body of the muscle and of that from the mus-
culo-spiral into its lower outer part.

THE PosTERIOR AsPEcT oF THE ArRM.—The superficial fascia and
the cutaneous nerves of this region having been dissected, the deep
fascia is now exposed. It presents no features of special interest other
than those alrcady indicated as pertaining to the deep fascia of the arm
in general.  Sharply flexing the forcarm, the deep fascia should be
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removed. A median longitudinal incision having been made, it may be
dissected toward either side of the arm to the intermuscular septa. It
will thus appear that this part of the deep fascia, with the septa, forms
a compartment for the posterior muscle, the triceps.

Tue Triceps (Fig. 47).—Origin, the long or scapular head, tendi-

Cutaneous brs. of

Branch of intercosto-humeral n. circumflex nerve

Int. cutaneous br. of musculo-
spiral nerve

Lesser int. cutaneous, joined
below leader by br. of
intercosto-humeral nerve

Sup. ext. cutaneous br. of
musculo-spiral nerve

Inf. ext. cutaneous br.
of musculo-spiral nerve

From post. br. of int.
cutaneous

Post. br. of musculo-
cutaneous nerve

P16. 46.—Superficial dissection of right arm, showing cutaneous nerves of posterior surface.

nously, from the infraglenoid tubercle of the scapula; the inner or medial
head from the dorsal surface of the shaft of the humerus internal to the
musculo-spiral groove and from both intermuscular septa; the outer
or lateral head from the dorsal surface of the humerus lateral to the
musculo-spiral groove and from the external intermuscular septum;
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insertion, by its tendon into the olecranon process of the ulna, expan-
sions passing from the borders of the tendon to blend with the deep
fascia of the forearm; action, to extend the forearm and to draw the
entire arm backward; innervation, the sixth, seventh and eighth cer-
vical nerves through the musculo-spiral. A variation may present in
the form of an additional head of origin from the scapular coracoid
process or from the shoulder-joint capsule.

The surface of the muscle should be cleaned and the heads should
be separated by the handle of the scalpel. In the interval between the
inner and outer humeral heads will be found the musculo-spiral nerve
and the superior profunda artery, winding spirally around the humerus
from above downward and from within outward.

The Musculo-Spiral Nerve.—The origin of this nerve has been indi-
cated on p. 47. It should be picked up in the axillary space and followed
in its course around the humerus as it traverses the musculo-spiral
groove of that bone. The branches are the iuternal cutaneous, the upper
and lower external cutaneous, the muscular and the terminal branches,
the radial and posterior interosseous. Beginning at the outer limit of
the axilla, the internal cutaneous branch (p. 46 and Fig. 42) and the
internal muscular branches to the inner and the long heads of the triceps
are found; they may arise by a common trunk. The muscular branch
to the inner head, the ulnar collateral nerve, is long and slender, passing
down as far as the lower third of the arm. In cleaning the musculo-spiral
nerve as it winds around the humerus (Fig. 47) care must be exercised
to avoid injuring the accompanying superior profunda artery and its
branches.

On the posterior aspect of the humerus will be found the posterior
muscular branches to the inner and outer heads of the triceps. To
expose these, the long head of the muscle must be either pulled to one
side or cut, preferably the former. One of these branches may be fol-
lowed down through the substance of the triceps to its termination in the
anconeus muscle (Fig. 47). As the trunk is followed toward the outer
side of the humecral shaft, the upper external cutaneous branch will be
found and a few inches further along the lower external cutaneous, already
referred to on p. 73 as being distributed respectively to the skin of the
lower half of the front of the arm and the skin of the dorsal surface of the
‘radial side of the forearm. Both picrce the outer head of the triceps.

Following the musculo-spiral trunk still further the disscctor will
note its perforating the external intermuscular septum and its giving
off the external muscular branches to the brachio-radialis, the extensor
carpi radialis longior and the outer part of the brachialis anticus, as well
as one or two articular filaments to the elbow-joint. It then divides into
two terminal branches, the dorsal interosseous and the radial, which will
be dissected with the forearm.
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It is apparent therefore that the muscular distribution of the musculo-
spiral nerve in the upper arm is to the great extensor of the forearm,
the triceps, to an auxiliary extensor, the anconeus, to a part of one of

ery

P16. 47.—Dissection of posterior aspect of arm.

the great flexors of the forearm, the brachialis anticus, and to a muscle
which acts as a supplemental flexor, the brachio-radialis; while its
cutaneous distribution is to somewhat limited areas on the dorsal and
outer aspects of the arm.
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The proximity of the musculo-spiral nerve to the shaft of the humerus renders
it liable to traumatism in several ways: it may be compressed against the bone by
blows or other violence or may be severed, as by the bite of a horse; it may be torn
or punctured by a spicule of bone in fracture of the humerus; it may be surrounded
and pressed upon by callus during the healing of a fracture. Any one of these forms
of violence may cause either irritation or paralysis of the nerve, according to the
degree of injury.

The Superior Profunda Artery. —In dissecting the musculo-spiral
nerve, the superior profunda artery will have been at least partially
dissected. Its dissection should now be completed, beginning at its
origin from the brachial at the upper inner part of the arm. Near its
origin, one of its larger branches, the tricipital, arises and passes upward
between the outer and long heads of the triceps to anastomose with the
posterior circumflex branch of the axillary.

This anastomosis plays an important part in establishing the collateral circula-
tion after ligation of the brachial artery above the origin of the superior profunda.

Numerous muscular branches of the profunda enter the triceps,
constituting the vascular supply of that muscle, and a nutrient branch
enters the humerus near the upper end of the musculo-spiral groove.
Following the artery to the outer side of the arm, it will be seen to divide
into two terminal branches, one of which, the anterior, pierces the exter-
nal intermuscular septum as indicated on p. 8o; the other, the posterior
branch, of much larger size, ramifies behind the outer condyle of the
humerus, anastomosing with the interosseous recurrent from below and
the anastomotica magna and the inferior profunda from the inner side
of the joint. These anastomoses should be worked out as well as the
stage of the dissection and the condition of the vessels will permit.

These vascular communications will come into play when the brachial artery is
tied or otherwisc obstructed below the giving off of its chief named branches.

THE HUMERUS.

Having completed the dissection of the upper arm, the advanced
student should note certain features of its structure and development
as well as the relations of the muscular structures to the shaft of the
humerus, and especially the places of insertion of the muscles.

The head of the bone may be separated from the shaft by a fracture
of the anatomical neck, the shallow constriction which divides the head
from the tuberosities, an injury which occurs in old people owing to
structural changes incident to their time of life. If such a fracture is
complete and unimpacted and is attended with extensive tearing of the
capsular ligament, the head will undergo necrosis owing to deprivation
of its blood-supply.

The upper epiphysis of the humerus, including the head and the
tuberosities, is ossified from two or three centres, which appear succes-
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sively between the time of birth and the end of the third year and which
co-ossify to form a single bony mass by the fifth year. This epiphysis
unites with the diaphysis or shaft at the age of nineteen, its line of union
corresponding with an approximately transverse line immediately below
the great tuberosity. An epiphyseal separation due to violence—as by
forcible outward and upward traction—may therefore occur prior to
the age of nineteen. The displacement tends to be restricted by the
manner in which the cup-shaped lower end of the epiphysis is fitted upon
the conical end of the diaphysis. Whatever displacement does occur is
due to the inward pull of the great pectoral, the teres major and the
latissimus dorsi, which are inserted upon the lower fragment.

The surgical neck is frequently the seat of fracture. Although the
direction and degree of resulting displacement will be influenced by the
particular form of violence that produces the fracture and consequently
by the direction of the line of fracture, the action of related muscles is
important and should be considered. Shortening will be produced by
the biceps, coraco-brachialis, triceps and deltoid acting upon the lower
fragment. The lower fragment is further displaced by the action of the
great pectoral, the teres major and the latissimus dorsi, which pull its
upper end toward the chest-wall, and by the deltoid, which, pulling upon
its point of insertion near the middle of the shaft, favors the action of
the muscles mentioned by tending to abduct the elbow. The upper
fragment tends to be abducted by the supraspinatus, its rotation to
any considerable extent being prevented by the action of the subscapu-
laris, attached to the lesser tuberosity, opposing the infraspinatus and
the teres minor, which are inserted into the greater tuberosity.

The shaft of the humerus is most liable to fracture near its middle
on account of certain peculiarities of form and structure—the curvature
of the shaft, the small size at this point and the greater density and con-
sequent lack of elasticity. In fractures above the insertion of the delioid,
shortening of the arm is produced by the biceps, coraco-brachialis and
triceps, and the upper end of the lower fragment is drawn upward and
outward by the deltoid, while the lower end of the upper fragment is
drawn inward by the latissimus, the teres major and the great pectoral,
these being of sufficient power to counteract the abducting action of the
supraspinatus. In fracture below the deltoid insertion, shortening will
be due to the factors named in the last case, while the abducting action
of the deltoid will be exerted on the upper fragment, in which it will be
aided by the supraspinatus, these muscles overcoming the effort of the
latissimus, great teres and great pectoral to pull the lower end of this
fragment inward.

Non-union or ununited fracture is said to be found more frequently
after fracture of the shaft of the humerus than in the case of any other
bone.
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The student will have noted the close relation of the muscular tissue
to the shaft of the bone, the triceps posteriorly and the brachialis anticus
anteriorly being intimately adherent. This relation favors the lodgement
of fragments of muscular substance between the surfaces of the fractured
ends of the bone and interferes with union. While this is recognized
as the chief factor in preventing union, another is considered to be the
difficulty of retaining the lower fragment in contact with the upper,
owing to the tendency it manifests to follow any motion of the forearm
at the elbow-joint.

The nutrient foramen should be noted near the middle of the shaft,
on the inner surface of the bone, its direction being downward. The
direction of the nutrient artery as it enters the shaft of a long bone is
related to the time of union of the shaft with the epiphyses, that epiph-
ysis toward which the artery is directed uniting first. Thus, as noted
above, the upper epiphysis of the humerus unites with the shaft in the
nineteenth year, whereas the lower joins the shaft from the fourteenth
to the eighteenth year. For the same reason that normal growth is
less active ifr that end of the bone toward which the nutrient foramen
does not point, morbid processes are more prone to occur here; hence,
the upper part of the humerus is more liable to sarcoma than the lower
part.
The lower extremity of the humerus presents in front the coronoid
fossa and a shallower excavation to accommodate the head of the radius
during flexion; behind, is seen the olecranon fossa. The thinness of the
bony tissue intervening between the olecranon and the coronoid fossz
is particularly obvious when this end of the bone is held up to the light;
in fact, this thin shell of bone is sometimes perforated (the supra-
trochlear foramen). The weakening of the bone in this way explains
its liability to fracture at this point, this liability being augmented by
the relation of the olecranon, since the latter process may be driven
forcibly against the thin plate of bone with disastrous consequences.
If the resulting fracture is a transverse one, it is known as supracondylar;
if, in addition, a longitudinal line of fracture extends from the transverse
line to the articular surface between the condyles, it is designated an
intercondylar or T-fracture, the important distinction between the two
being that the latter involves the joint, while the former does not neces-
sarily do so.

The condyles are seen to differ in size. A fracture of either which
involves the articular surface is called a fracture of the condyle, while
a fracture not so implicating the joint is distinguished as a fracture
of the inner or outer epicondyle.

The lower epiphysis of the humerus presents what might be called
certain irregularities. Thus, the ossific centre for the capitellum and
outer part of the trochlea (sixth month), that for the remainder of the
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trochlea (tenth year) and possibly that for the tip of the outer condyle
(fourteenth year) fuse with the diaphysis from the fourteenth to the
fifteenth year or as late as the seventeenth (Poland), while the centre
for the inner condyle, which appears at the fifth year, remains separate
from the epiphysis proper and does not acquire bony union with the
shaft until the eighteenth year. Hence, epiphyseal separation or so-
called epiphyseal fracture may occur in which the inner condyle may
not participate. For this reason also, the epiphyseal line is said to
extend from a point just below the inner condyle to a point just above
the outer condyle.

From these considerations it will be evident that interference with
the epiphyseal line of growth, as by excision of the elbow-joint, will
check the growth of the shaft in length from its lower epiphysis if such
interference occur prior to the fifteenth year, although growth in length
could still take place from the upper epiphysis since it does not unite
with the shaft until the nineteenth year.

THE REGION OF THE ELBOW.

Before undertaking the dissection of the elbow region and the fore-
arm the student will do well to review the bones of the forearm. For
this purpose let him procure specimens and study them in connection
with the text and the drawings.

The Ulna.—The shaft with its rounded anterior and posterior borders
and its sharp external or interosseous border should be noted, as also the
marking off by these borders of the posterior, internal and anterior
surfaces and their respective areas for muscular attachments (Figs. 48
and 49). The large upper extremity of the bone, presenting the olec-
ranon and coronoid processes and the greater and lesser sigmoid cavities
and the various impressions and prominences for the attachment of
muscles, must also receive attention. The small lower extremity, with
its small rounded head, its stylotd process and its articular surfaces, are
equally worthy of note.

The Radius (Figs. so and 51).—Note that the shaft presents a
sharp internal or interosseous border and more rounded anterior and
posterior borders and an oblique ridge looking forward, which is the upper
part of the anterior border, as well as the bicipital tuberosity. Note
also the various muscular areas. The small upper extremity consists
of the flattened head which is wholly articular and the neck. The large
lower extremity with its dorsal ridges and intervening grooves for the
play of tendons, its prominent styloid process on the outer aspect, its
sigmoid cavity on the inner side for articulation with the head of the
ulna, and its inferior articular surface for the scaphoid and semilunar
bones should be given careful attention.
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Pi1G. 48.—Right ulna, inner aspect. The outline figure shows the areas of muscular attachment,

THE SURFACE ANATOMY.

The inner and outer condyles of the humerus appear respectively
on the inner and outer sides of the elbow-joint as conspicuous bony
prominences. A line connecting the condyles forms a right angle with
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F1G. 49.—Right ulna, outer aspect. The outline figure shows the areas of muscular attachment.

the shaft of the humerus. The respective supracondylar ridges are
easily felt above the condyles. The inner condyle, much the more
prominent, gives attachment to the superficial flexor group of muscles
of the forearm, these muscles forming the longitudinal emincence below
the condyle. Behind the inner condyle and between it and the olec-
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ranon process of the ulna, the palpating finger sinks into a depression,
the interval between the two bony processes mentioned, which contains
the ulnar nerve and the posterior ulnar recurrent artery. Hence a
sharp blow upon the inner condyle produces tingling in the fingers if
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Promator guadratus

Brachio-radialis

Ant. border

Groove for ext. os. met. poll. —
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Styloid process

Groove for ext, brevis poll

Pic. so.—Right radius from before. The outline figure shows the areas of muscular attachment.

the nerve be at all implicated. The outer condyle and the external
condylar ridge give attachment to some of the extensor muscles of the
forcarm and the brachio-radialis, these muscles occasioning the large
fleshy mass in front of this condyle.
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The olecranon process of the ulna, the * tip of the elbow,” the very
conspicuous projection on the posterior aspect of the joint (Fig. 45),
occupies the same horizontal plane as the condyles when the forearm
is extended, and the same vertical plane when the forearm is flexed
to form an angle of go degrees with the shaft of the humerus with the

latter bone in the vertical position.

Biceps

Supinator breyis

Ext. ossis met. pollicis—
| — Promator radii teves

Tubercle
{ Ext. oss. met.
1Ext. brev. poll.
Ext. carp. rad.
Ext. com. d long. et brev.

and ext, indicie, Ext. long. poll.

1.

P16. s1.—Right radius from behind. The outline figure shows the areas of muscular attachment.

The relation of the olecranon to the condyles is of importance in differentiating
a supracondylar fracture of the humerus from dislocation of the elbow-joint, the olecranon
being displaced from this relation in any dislocation of the ulna, while in a supra-
condylar fracture the relation is not disturbed.
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The position of the head of the radius (Fig. 10) in a fleshy subject
is indicated by a depression or dimple just below the external condyle.
Placing the finger upon this dimple and alternately pronating and
supinating the forearm, the head of the radius may be felt to rotate
beneath the finger. In a muscular individual with little fat, the head
of the radius forms a surface prominence which is differentiated from
the external condyle by a depression.

The antecubital fossa is the depression upon the anterior surface of
the bend of the elbow (Fig. 39). This fossa is limited above by an
imaginary line drawn from one condyle to the other, while it is bounded
on the inner side by a ridge due to the pronator radii teres extending
obliquely from the inner condyle to the outer side of the forearm, and
upon the outer side by the muscular prominence occasioned chiefly by
the brachio-radialis.

The superficial veins of this region are usually easily recognizable in
the living subject except in the case of the obese. They are referred to
more fully on page 97.

The tendon of the biceps may be plainly felt in the living subject,
passing into the middle of this space when the forearm is voluntarily
flexed, and the bicipital tuberosity of the radius may he obscurely felt
at the termination of the tendon when the forearm is slightly rotated
in the supine position. The bicipital fascia (semilunar fascia) may be
recognized as a tense band passing from the inner side of the tendon
toward the inner side of the upper part of the forearm (Fig. 52), and
its inner edge may be outlined by pressure with the index-finger beneath
the inner cdge of the band. If the pressure of the finger be sufficiently
deep, the pulsations of the brachial artery may be felt.

DISSECTION OF THE ANTECUBITAL SPACE.

With the forearm in the supine position, a median incision should
be made from the bend of the elbow to the wrist. Beginning at the upper
end of this incision, the skin should be carefully dissccted toward either
side of the forearm, but the dissection should not be carried farther
down than the middle of the forearm until the structures of the ante-
cubital space shall have been dissected. In reflecting the skin-flaps,
great care should be excrcised not to cut too deeply, since the skin is
thin and there are superficial structures of importance to be preserved.
Having reflected these flaps to a sufficient extent to expose fully the
antecubital space, the superficial fascia of the region and its contents
may be inspected.

THE SuPERFICIAL Fascia.—The student will note the presence of
several rather large veins and these should be more fully exposed by
carefully removing the connective tissue and fat from their surfaces,
keeping a close lookout while doing so for small nerve-trunks. The



THE ANTECUBITAL SPACE 97

typical arrangement of these veins is for the median vein (see p. 102),
coming up the middle of the forearm, to bifurcate into an outer trunk,
the median cephalic, and an inner trunk, the median basilic, which,
diverging from each other, unite, the median cephalic with the radial
vein in the outer part of the space to form the cephalic vein, and the
median basilic with the common ulnar to form the basilic vein (Fig. 52).

nerve

fascia

P1c. s2.—Dissection of the anterior surface of the elbow-region.

In dissecting the median basilic vein, which is the largest of the group,
the dissector should look for the anterior division of the internal cuta=-
neous nerve, which may cross this vein superficially or pass beneath it, as
well as for one or more branches of this nerve. Inisolating the median
cephalic vein, the cutaneous division of the musculo-cutaneous nerve
will be encountered passing downward and outward through the outer
part of this space but at a somewhat deeper plane than the vein (Fig. 52).

The veins at the bend of the elbow, by reason of their large size and superficial
situation, are usually selected as the vessels most suitable for venesection, one form

7
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of blood-letting. The median basilic is chosen in preference to the median cephalic
because of its larger calibre, which renders it more easily discoverable. Since it is
separated from the brachial artery only by the bicipital fascia, some degree of caution
is necessary in performing the operation to avoid injuring the artery, such injury
sometimes resulting in arferio-venous aneurism.

Having divested the veins of connective tissue, the nerves mentioned
above should be picked up with forceps and followed to the limits of
the space. In the extreme inner part of the space will usually be found
an additional branch of the anterior division of the internal cutancous
nerve. In dissecting these nerves, each recognizable trunk or filament
may be raised slightly with the forceps so as to make it taut, when a
few strokes of the scalpel parallel with the nerve will free it of connective
tissue. Having completed the dissection of the veins and nerves of
the region, the remnants of the superficial fascia may be cleared away
to expose the deep fascia. In doing this, regard should be had for the
bicipital fascia coming off as a somewhat fan-shaped expansion from
the inner side of the tendon of the biceps to blend with the deep fascia
of the forearm (Fig. 52).

It will be apparent that the connection of the bicipital tendon with the deep
fascia of the forearm tends to cause some of the force of that muscle to be expended
upon the muscular mass on the inner side of the forearm and, since most of these
muscles have at least some part of their origin from the deep fascia of the forearm,
the force of the biceps is therefore distributed toward the distal extremity of the

forearm, thus enabling the muscle to act to better advantage as a flexor than if all
its force were exerted upon its point of insertion, the tuberosity of the radius.

THE DEEP Fascia.—The deep fascia thus exposed is sufficiently
translucent to reveal in a measure the underlying muscles. It will be
noted that it presents lines of opaqueness which indicate intervals
between neighboring muscles, into which intervals are prolonged septa
of the deep fascia which serve to separate the muscles from each other
and to afford partial origin to them.

A median incision should now be made through the deep fascia
and it should be reflected toward either side. This dissection should
be done by raising a corner of the flap sufficiently to make gentle traction
and by cautiously making a few light cuts with the knife parallel to
the deep surface of the flaps in order to avoid injury to underlying
structures. At the inner side of the antecubital space the pronator
radii teres will be exposed, while upon the outer side will be seen the
brachio-radialis (or supinator longus) muscle (Fig. 52).

Deep CONTENTS OF THE ANTECUBITAL SPACE.—The terminal part
of the brachial artery should now be isolated, the previously dissected
portion of the vessel in the upper arm serving as a guide to its position;
the two terminal branches of the artery—the radial and the ulnar—
should also be exposed so far as they belong to this space. The radial
recurrent artery, arising from the beginning of the radial, should be
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located and followed outward and upward to the region of the outer
condyle, in front of which it anastomoses with the superficial branch
of the superior profunda. The anterior ulnar recurrent branch of the
ulnar artery, arising near the origin of that vessel, should be identified
and traced upward and inward beneath the pronator radii teres to the
front of the inner condyle of the humerus where it inosculates with the
anastomotica magna and the inferior profunda. The posterior ulnar
recurrent, larger than the anterior ulnar recurrent but smaller than the
radial recurrent, arises from the ulnar artery under the upper part of the
superficial flexor muscles and gains the interval between the inner con-
dyle and the olecranon through which interval it passes to anastomose
with the inferior profunda and anastomotica magna. The common in=
terosseous branch of the ulnar artery, a short, thick trunk arising from
the ulnar near its origin, will be found very deeply placed in the space,
it being necessary to elevate the ulnar artery somewhat and to displace
neighboring muscles in order to bring it to view. The common interos-
“seous bifurcates into the anterior interosseous, which passes down the
forearm on the anterior surface of the interosseous membrane, and the
posterior interosseous, which goes to the back of the forearm through the
interosseous space above the membrane. The accompanying veins of the
foregoing vessels will be encountered in the steps thus outlined, and it
will be noted that these veins are smaller than the superficial veins
mentioned above, and that they communicate here with the superficial
veins by several trunks.
The greater size of the superficial veins as compared with the deep veins offers
an explanation of the fact that even slight constriction of the forearm or arm, as by

a badly applied bandage, may suffice to obstruct seriously the venous return and so
cause @dema or local dropsy of the part.

The median nerve, lying upon the inner side of the brachial artery,
is an important constituent of this space. It should be cleaned carefully
so as to avoid injuring any of its branches; traced to the lower and
inner limit of the space, it will be seen to pass between the two heads
of the pronator radii teres. Its largest branch in this region is the
anterior interosseous nerve, which pursues a course almost corresponding
to the median line of the forearm and sinks deeply into the space to
gain a position upon the anterior surface of the interosseous membrane
where it lies in close relation with the anterior interosseous artery. Other
branches, variable in number and position, are given to the superficial
flexors on the inner side of the space (Fig. 56). Its branches in the
forearm will be more fully given below.

The posterior interosseous nerve should be looked for in the extreme
outer part of the space under the edge of the brachio-radialis muscle.
Its recognition may be facilitated by tracing it from its origin, the
bifurcation of the musculo-spiral nerve, in the interval between the
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brachio-radialis and the brachialis anticus. Traced downward it will
be found to lie upon the supinator brevis muscle and then to enter this
muscle, between the superficial and deep parts of which it passes to
reach the dorsal aspect of the forearm, passing in its course backward
upon the outer side of the radius (Fig. 69).

The radial nerve, the other terminal branch of the musculo-spiral,
may be similarly traced downward from its origin, it being necessary
in order to expose it to displace the brachio-radialis nutward, since it is
overlapped by that muscle.

The tendon of the biceps passing into the middle of the space at its
upper boundary upon the outer side of the brachial artery sinks deeply
to reach its insertion upon the back part of the bicipital tuberosity of
the radius. Between the terminal portion of the tendon and the forepart
of the bicipital tuberosity is a bursa (Fig. 72) which may be recognized
by the presence of the small amount of slippery fluid which escapes
when it is incised.

Referring to the articulated radius and ulna, the student will note that the bicipital
tuberosity looks inward and somewhat backward when the forearm is in the supine
position, while it is made to look backward and outward when the forearm is pro-
nated, hence the object of the bursa in preventing friction and undue pressure during
pronation will be apparent. It will also be evident that inflammation of this bursa
will be attended with pain upon movement of the forearm, and some consequent
disability, and hence might be mistaken for inflammation of the elbow-joint. From
the position the bicipital tuberosity assumes in pronation, as above noted, it will
be evident that the biceps is not only a flexor of the forearm, but also an important
supinator.

The floor of the antecubital fossa is constituted by the brachialis
anticus muscle and by the supinator brevis. The surfaces of these
muscles should now be cleaned that they may be traced to their points
of insertion.

The insertion of the brachialis anticus into the coronoid process of the ulna
renders it a flexor of the forearm, and by reason of this insertion it is stated that a
fractured coronoid process is displaced upward by this muscle; since, however, the
insertion of the muscle is prolonged to the shaft of the ulna, this displacement is
questionable. The important relation of this muscle to the elbow-joint should be
noted; it will be evident that an effusion into the clbow-joint could scarcely be very
obvious in front on account of the relation of this muscle, such an cffusion being
more apparent on the posterior and lateral aspects of the joint.

THE ANTERIOR SURFACE OF THE FOREARM.
SURFACE ANATOMY.

In a subject with good muscular development the width of the fore-
arm near the elbow, owing to the mass of the flexors on the ulnar side
and the brachio-radialis and the radial extensors of the wrist on the
radial side, is almost double its width ncar the wrist, where the muscular
bellies have been replaced by the corresponding tendons. The distine-
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tion between the two groups of muscles may be brought out in the
living subject by active flexion of the wrist, the fingers being extended,
and by alternately tightening and relaxing the clenched fist; the brachio-
radialis may be made especially evident by strongly flexing the forearm
with the thumb pointing upward, that is, midway between pronation
and supination.

The radius and ulna are masked to a considerable degree by the
muscles, especially above. The radius may be palpated along the outer
border of the upper two thirds of the forearm by deep pressure; in the
lower third it becomes almost subcutaneous, the lower extremity of
the bone being easily felt beneath the upper transverse crease at the
front of the wrist, as is also its styloid process, at the outer side of its
base, terminating at the level of the lower transverse crease. The
lower end of the ulna is to be felt plainly, especially when the wrist is
gently flexed, that is, without bringing the ulnar carpal flexor into
pronounced action, while the styloid process of the ulna, reaching a lower
level, is recognized at the posterior aspect of the wrist during full supina-
tion, but seems to approach the flexor surface in pronation.

The most conspicuous tendon on the palmar aspect is one about the
middle of the lower end of the forearm or of the wrist, the tendon of the
palmaris longus (Fig. 39), not infrequently absent, to the radial side of
which is a much larger tendon, that of the flexor carpi radialis. Between
these two tendons lies the median nerve. On the radial side of the
flexor carpi radialis tendon and between it and the tendon of the brachio-
radialis will be felt the pulsations of the radial artery. On the ulnar
side of the palmaris longus tendon will be found the tendons of the
flexor sublimis digitorum, best recognized when the fingers are forcibly
flexed; and still nearer the ulnar side of the forearm is the tendon of
the flexor carpi ulnaris leading to the pisiform bone which forms the
first bony prominence encountered on the palmar aspect of the wrist
on the ulnar side below the end of the ulna. The pulsations, of the ulnar
artery may be felt between the tendon of the flexor carpi ulnaris and that
of the palmaris longus, and between the artery and the flexor carpi
ulnaris tendon lies the ulnar nerve. Of the several transverse furrows
across the front of the wrist, the more conspicuous is the distal one
which marks the upper limit of the anterior annular ligament, crosses
the neck of the os magnum, and lies three quarters of an inch below
the highest point of the wrist-joint.

DISSECTION.

The median incision previously made is to be prolonged to the
upper border of the palm of the hand, at which point a transverse
incision must be added. These incisions should include only the skin.
The skin-flaps thus outlined are to be detached as far as the inner and
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outer borders of the forearm with due precaution against injuring the
cutaneous vessels and nerves. The skin having been reflected, the
superficial fascia and its contents should be dissected.

Tue SuperricIAL Fascia.—This fascia, containing a variable
amount of fat, presents the ramifications of the superficial blood-vessels,
notably the superficial veins, and the superficial nerves.

The median vein (Fig. 53), not infrequently consisting of several
trunks, should be first dissected, being followed from the antecubital
space, where it bifurcates into the median basilic and the median cephalic
vetns (p. 97), toward the wrist, where it originates by the confluence of
several small tributaries. In dissecting this vein, as in dissecting the
others, the fascia should be cleared from its superficial surface first, after
which the vein should be raised at one point and gradually freed from
connective tissue. A few cutaneous nerve filaments will be encountered
in following this vein downward and the palmar cutaneous branch of the
median nerve should be looked for in close proximity to the vein a few
inches above the wrist (Fig. 53), at which point the nerve pierces the
deep fascia to become an occupant of the superficial fascia; it is rather
more deeply placed in the superficial fascia than the vein.

The superficial radial vein, or the antebrachial portion of the cephalic
vein on the radial side of the forearm and partly on its dorsal surface,
should be dissected in similar manner, a watch being maintained for
the cutaneous filaments which intersect its course, such as those of the
anterior branch of the musculo-cutaneous nerve. The origin of this
vein is the venous network of the first intermetacarpal space (Fig. 67).
It terminates near the elbow by uniting with the median cephalic to

. form the cephalic vein.

The anterior or superficial ulnar vein, the antebrachial portion of
the basilic vein, on the ulnar side of the forearm, should be dissected
from above downward to its origin in the ulnar side of the dorsal venous
network of the hand (Fig. 67). It terminates (p. 97) by uniting with the
posterior ulnar to form the common ulnar vein (Fig. 53), or by joining
the median basilic. A few inches ahove the wrist the palmar cutaneous
branch of the ulnar nerve (Fig. 53) may be encountered in the vicinity
of this vein.

The anterior division of the internal cutaneous nerve (Fig. s53),
crossing or passing under the median basilic vein, pursues a course
along the ulnar side of the forearm, giving off branches to the skin as it
goes. This nerve and its branches should be successively isolated and
followed.

The anterior trunk of the cutaneous division of the musculo-cutane-
ous nerve (Fig. 53) is found on the radial side of the forearm distrib-
uting branches to the integument and passing downward to the wrist
to terminate in cutaneous filaments.
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The palmar cutaneous branch of the median nerve, and the palmar
cutaneous branch of the ulnar nerve have been mentioned above, and
if they have been isolated as far as their entrance into the palm, nothing
more is to be done with them at present.

Pic. s3.—Cutaneous nerves and vessels of the anterior surface of the forearm and hand.

The radial nerve, although not an occupant of the superficial fascia,
must be taken note of here in order that it may not be overlooked and so
injured. This nerve, one of the terminal branches of the musculo-spiral
(p. 86), passes down the outer side of the forearm on the radial side of
the radial artery under the inner border of the brachio-radialis muscle
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to the junction of the middle third with the lower third of the forearm,
where it lies beside the tendon of this muscle and then winds around to
the dorsal aspect of the forearm to pursue its further course to the dorsal

P16, s4.—Dissection of the anterior surface of the forcarm and hand, showing the muscles in
undisturbed relation.

surface of the hand. In passing from the anterior to the dorsal surface
of the forearm, although not superficial to the deep fascia, it may be in-
jured by a careless dissector in denuding the surface of the latter.
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This method of dissecting the superficial fascia and its contents
interferes with the removal of this fascia in the form of distinct flaps,
a disadvantage, however, which is more than offset by the advantage
of preserving intact the nerves and vessels. These latter having been
dissected and studied, the remaining fragmentary parts of the super-
ficial fascia should be removed from the surface of the deep fascia, the
tissues being moistened if necessary to facilitate the work.

Tue DEeepr Fascia (antebrachial fascia). — This structure forms
a closely fitting investment for the muscles and deeper structures and
helps to give origin to some of the muscles both by its deep surface and
by the numerous septa or processes which it sends inward between
muscles and groups of muscles. Being translucent, the muscles may
be to a certain extent recognized through the fascia, notably the mass
constituted by the superficial group of flexors on the ulnar side of the
forearm, and the radial group on the radial side. On the lower part of
the forearm the tendons of these muscles may be recognized. Continuous
above with the deep fascia of the arm (brachial fascia) where it is rein-
forced by the semilunar fascia of the biceps, it becomes stronger below
and acquires attachments to the bones of the forearm and wrist. Above
the wrist the fascia presents a localized thickening, the ligamentum
carpi volare, which serves to bind down the tendons. Farther down,
it is continuous with a much stronger band, the anterior annular liga-
ment (ligamentum carpi transversum) (Fig. 60), which stretches across
the front of the wrist. A transverse incision across the wrist and a
longitudinal median incision may now be made and the two flaps of the
deep fascia may be reflected without disturbance of underlying parts.
This will afford the dissector an opportunity to study the structures
in their undisturbed relations (Fig. s54).

On the ulnar side of the forearm, in the lower third, is the ulnar
artery, lying upon the outer or radial side of the tendon of the flexor
carpi ulnaris muscle. On the ulnar side of the artery is the ulnar nerve.
On the radial side of the forearm in the lower third or half will be seen
the radial artery lying upon the inner or ulnar side of the tendon of the
brachio-radialis as far down as the lower extremity of the forearm when
the artery passes outward under the tendons of the metacarpal extensor
and short extensor of the thumb to reach the dorsal aspect of the wrist.
The most superficial tendon near the median aspect of the forearm is
that of the palmaris longus muscle and upon the radial side of this is the
much larger tendon of the flexor carpi radialis. Between these two
tendons and on a somewhat deeper plane, will be found the median
nerve lying partly under the two tendons last mentioned; while upon
their inner or ulnar side will be seen a group of tendons, four in number,
which belong to the flexor sublimis digitorum. The radial nerve men-
tioned above is also conspicuously seen in the middle third of the fore-
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arm on the radial side. At the front of the wrist is the conspicuous
transverse band mentioned above, the anterior annular ligament, under
which pass the median nerve and the tendons of the flexor longus pol-
licis and of the flexor sublimis and flexor profundus digitorum, while
the ulnar artery and the ulnar nerve pass over this ligament to reach
the palm. Each one of the structures mentioned should be cleaned
without disturbing the relations of any of the parts, after which the
dissector is ready to proceed with the complete dissection of the indi-
vidual structures.

THE FLExOR CarPl ULNARIs (Fig. 56).—Origin, from the inner
condyle of the humerus in common with the other superficial flexors,
from the inner side of the olecranon, from the posterior border of the
ulna by the aponeurosis common to this muscle and to the flexor pro-
fundus digitorum and extensor carpi ulnaris and from the deep fascia
and its septa; insertion, the pisiform bone and, secondarily, the unci-
form process of the unciform and the fifth metacarpal; nerve=supply,
the ulnar nerve from the eighth cervical and first thoracic; action, to
flex the wrist.

In denuding the surface of this muscle it will be seen to be aponeu-
rotic atove, and to take part of its origin from a septum between it and
adjacent muscles. Following this septum it may be separated from the
neighboring flexor sublimis almost, but not quite, up to the inner con-
dyle. Pulling the muscle away from the forearm toward the ulnar side,
the aponeurosis by which it is connected with the posterior border of
the ulna will be demonstrated and at a later stage this aponeurosis will
be scen to give origin likewise to the extensor carpi ulnaris and to the
flexor profundus digitorum. In separating that head of the muscle
which arises from the olecranon from the humeral head, an interval
will be exposed which corresponds to the space between the olecranon
and the inner condyle, in which space will be found the ulnar nerve and
the posterior ulnar recurrent artery. In displacing the muscle as indi-
cated above, the ulnar nerve will be seen to have passed down from the
interval just mentioned, while the ulnar artery has curved inward from
the apex of the antecubital space.

THE PaLmaris Loncus (Fig. s54).—Origin, the inner condyle of
the humerus by the common tendon and from the decp fascia and its
septa; insertion, the palmar fascia; nerve-supply, the median nerve
from the sixth cervical; action, to tense the palmar fascia and to assist
in flexing the wrist.

This muscle has been already dissected, or, if not, its complete dissec-
tion should now be effected. It is sometimes absent and occasionally
double.

Tue FLExor Carprl Rabianis (Fig. 54).—Origin, the inner con-
dyle of the humerus by the common tendon and the deep fascia and its
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septa; insertion, the second and third metacarpal bones at their bases;
nerve-supply, the median nerve (from the sixth cervical); action, to
flex the wrist.

The tendon of this muscle cannot be followed to its insertion at
this stage; it passes into the hand without going under the anterior
annular ligament, but lies in the groove on the trapezium (Fig. 66).

THeE PronaTorR Rapni TERes (Fig. 52).—Origin, one head by the
common tendon from the inner condyle and the deep fascia and one head
from the ulnar side of the coronoid process of the ulna; insertion, the
outer aspect of the radius near its middle; nerve=supply, the median
nerve (from the sixth cervical); action, to pronate and flex the forearm.

The relation of this muscle to the antecubital fossa has been pointed
out (page 96). Isolate the palmaris longus and the flexor carpi radialis
from the other muscles of the group and pull them well over to the inner
side of the forearm to facilitate the cleaning and isolation of the radial
pronator. Raising the superficial portion of the muscle will disclose the
median nerve; this being isolated, a deeper and small fasciculus of the
muscle will be seen, which is that part arising from the coronoid process.
In cleaning the muscle to its insertion, the radial artery and the brachio-
radialis must be displaced outwardly.

THe FLExor SusLimis Dicrrorum (Fig. 55).—Origin, the humeral
head from the inner condyle of the humerus by the common tendon, the
ulnar head from the coronoid process of the ulna, the radial head, the
oblique line of the radius; insertion, by four tendons into the sides of the
second phalanges of the digits; nerve=supply, the median nerve (seventh
and eighth cervical and first thoracic); action, to flex the second
phalanges and to assist in flexion of the first phalanges and of the hand.

To expose this muscle thoroughly, divide the radial pronator near
its insertion and reflect it toward the inner condyle, draw the ulnar
and radial carpal flexors inward and, having cleaned the surface of the
muscle, elevate it with the fingers, taking care not to injure the ulnar
artery or the median nerve. It will be seen that the fleshy belly of the
muscle soon divides into two planes of muscular tissue, each of which
subdivides into two bellies terminating in tendons. The superficial
tendons are for the middle finger and the ring finger; the deep tendons
for the index- and the little finger. The tendons will be traced to their
terminations in the dissection of the hand, when it will be seen that each
tendon divides opposite the metacarpo-phalangeal articulation (Fig. 63),
and that between the two slips passes in each case the corresponding
tendon of the deep flexor. These two slips then reunite to form a groove
which lodges the deep tendon and then again separate to be inserted
into the sides of the middle phalanx (Fig. 62). This perforation of the
tendons of this muscle by the tendons of the deep flexor gives it the
synonym of flexor perforatus.
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THE BracHIO-RADIALIS (the supinator longus) (Fig. s4).—Origin,
the upper two thirds of the external condylar ridge of the humerus and
the external intermuscular septum; insertion, the styloid process of the

F16. ss.—Dissection of anterior surtace of forearm and hand, showing radial artery, the flexor carpi
radialis, the pronator radii teres and the palmaris longus having been removed.

radius; nerve=supply, the musculo-spiral nerve (fifth and sixth cervical);

action, to assist in pronation, supination and flexion of the forcarm.
After cleaning the surface of this muscle it should be gently separated
ving radial extensors of the wrist, and, near its origin,
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from the brachialis anticus, due regard being paid the radial nerve and
the radial artery which lie under its inner border. Placing the forearm
in the supine position and pulling upon the upper portion of this muscle
will demonstrate that it can pronate the forearm only to the extent of
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P16. 56.—Deep dissection of front of forearm, the superficial flexors having been removed,
the flexor carpi ulnaris detached from the inner condyle and reflected; the articular branches
of the median are seen as the first branches of that trunk.

making the thumb point upward; placing the forearm in the prone
position and pulling upon the muscle will show that it can supinate the
forearm to the same extent. Pulling upon the external upper part of
the muscle will show also that it can flex the forearm.
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THE ExTENsorR Carpl RapiaLis Loncior (Fig. 55).—Origin, the
lowest third of the external supracondylar ridge and the external inter-
muscular septum ; insertion, the base of the metacarpal bone of the index-
finger (Fig. 68); nerve=supply, the musculo-spiral nerve (sixth and
seventh cervical); action, to extend and slightly abduct the wrist.

The tendon, passing across the dorsal aspect of the lower end of the
radius (Fig. 69) to reach its destination, will be followed in dissecting
the hand.

THE ExTENsorR Carpri RapiaLis Brevior (Fig. 55).—Origin, the
external condyle of the humerus by the common tendon; insertion,
the base of the metacarpal bone of the middle finger; nerve=-supply, the
posterior interosseous nerve (sixth and seventh cervical); action, to
extend the wrist. ’ _

The tendon of this muscle accompanies that of the preceding over
the dorsal aspect of the radius and will be followed later.

THE RapiAL ArTERY.—From its origin at the apex of the ante-
cubital fossa in the bifurcation of the brachial artery, the antebrachial
portion of this vessel curves outward toward the radial side of the fore-
arm and passes straight downiward to the base of the styloid process
of the radius, where it curves around the radial border of the wrist to
pass under the tendons of the metacarpal extensor and the short ex-
tensor of the thumb, from which point its further course as the carpal
and palmar portions of the vessel will be traced in the dissection of the
hand. The surface line of the radial artery is, therefore, from the
middle of the bend of the elbow to the ulnar side of the styloid process
of the radius.

Beginning at its origin to clear the vessel of connective tissue, the
dissector will first encounter among its branches the radial recurrent
artery (Fig. 56) which has already been dissected (p. 98). Continuing
he will encounter successively various muscular branches and at the
front of the wrist the small anterior radial carpal artery, which passes
inward beneath the flexor tendons to anastomose with the anterior
ulnar carpal branch of the ulnar to form the anterior carpal arch (Fig. 65).
The larger superficialis vole branch, given off just before the artery
curves around under the tendons above mentioned, passes downward
across the thenar eminence to the palm and sometimes helps to form
the superficial palmar arch (Fig. 61). In noting the relations of the
radial artery, it will be seen to be overlapped in the upper two thirds
of its course by the brachio-radialis muscle and to have the radial nerve
upon its outer or radial side, the nerve being in intimate relation, however,
only in the middle third. In the lower third it is covered by the skin
and the superficial and deep fascia, and the radial nerve is no longer
in relation with the vessel, having gone to the dorsal surface of the fore-
arm. The artery is related on the inner side with the pronator radii
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teres for a short distance above and with the flexor carpi radialis through-
out the greater part of its length. It lies upon, first, the tendon of the
biceps, then successively upon the supinator brevis, the pronator radii
teres, the flexor sublimis digitorum, the flexor longus pollicis, the pro-
nator quadratus and the lower end of the radius. The radial artery is
accompanied by two veins.

The occasional variation in the origin of the radial artery is referred to on page
78. Rarely the vessel is absent, being replaced by an enlarged interosseous or by
the comes nervi mediani. Sometimes passing to the dorsal surface of the forearm at
a higher level than usual, it is replaced at the position of the ‘‘radial pulse’ by the
superficial volar.

The radial nerve, the origin and course of which are given on page 86,
should now be completely isolated and traced to the point where it leaves
the ventral aspect of the forearm, passing under the tendon of the brachio-
radialis to reach the dorsal aspect. For its distribution, see page 137.

The Median Nerve in the Forearm.—The nerve should be picked
up in the antecubital fossa and, upon being followed downward, will
be found to pass between the two heads of the pronator radii teres and
under the tendinous arch connecting theradial and ulnar heads of the
flexor sublimis digitorum, and thence downward beneath the mass of
superficial flexors to the lower part of the forearm, where it lies between
the tendons of the palmaris longus and the flexor carpi radialis. To
expose the nerve more fully, the superficial head of the pronator radii
teres should be divided near the inner condyle and the remaining flexors
should be displaced toward the ulnar side of the forearm. The accom-
panying artery of the median nerve, the comes nervi mediani, a branch
of the anterior interosseous artery, is occasionally present and may be
of considerable size. When present it would be among the arteries
requiring ligation in an amputation of the forearm.

The branches of the median nerve in the forearm are two small
articular filaments to the elbow-joint (Fig. 71), the anterior interosseous
nerve, muscular branches to all of the superficial group of flexors except
the flexor carpi ulnaris, and the palmar cutaneous branch which arises
a few inches above the wrist, as previously pointed out. The muscular
branches, arising, for the most part, in common, near the elbow, should
be first followed (Fig. 56).

The anterior interosseous nerve should then be traced as it passes
beneath the deep part of the pronator radii teres to reach the anterior
surface of the interosseous membrane. In its course down the forearm
it is accompanied by the anterior interosseous artery. To expose these
structures the superficial flexors must necessarily be cut or pushed aside,
preferably the latter, and the flexor profundus digitorum must be drawn
toward the ulnar side of the forearm and the flexor longus pollicis toward
the radial side. The anterior interosseous gives branches to the flexor
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longus pollicis, to the radial half of the flexor profundus digitorum, to
the pronator quadratus, the upper border of which it is seen to enter
(Fig. 56), to the interosseous membrane, to the radius and ulna (the
branches accompanying the nutrient arteries) and to the wrist-joint.
Thus the median nerve supplies all of the superficial flexors of the fore-
arm save the flexor carpi ulnaris, and all of the deep muscles save the
ulnar half of the flexor profundus digitorum.

The anterior interosseous artery, a branch of either the common
interosseous or of the ulnar, should be worked out in connection with
the anterior interosseous nerve which it accompanies. Traversing the
anterior surface of the interosseous membrane to the upper border
of the pronator quadratus, it divides into an anterior and a posterior
terminal branch, the latter of which pierces the interossecous membrane
and thus reaches the dorsal surface of the latter, where it communicates
with the posterior interosseous artery (Fig. 69), while the anterior branch,
passing over or beneath the quadrate pronator, communicates with
the anterior carpal arch and with the palmar recurrent arteries (Fig. 65).
Occasionally it is continued to the superficial palmar arch. The addi-
tional branches are the comes mervi mediani, usually a small vessel
which accompanies the median nerve after its origin near the beginning
of the anterior interosseous, although sometimes quite large (p. 111);
muscular branches; and a nutrient branch to the radius.

The Ulnar Artery.—From its origin in the bifurcation of the brachial
artery at the middle of the bend of the elbow, the ulnar artery curves
inward toward the ulnar side of the forearm at the upper end of the
middle third and then passes downward along the radial border of the
flexor carpi ulnaris to pass into the palm over the anterior annular liga-
ment on the radial side of the pisiform bone (Fig. 56). Only the ante-
brachial portion of the vessel or that part which is found in the forearm
is under consideration at present. Its surface line is from the middle
of the bend of the elbow to the ulnar side of the forearm at the upper
end of the middle third, and prolonged from this point to the radial
side of the pisiform bone. In the upper part of its course the artery
is covered by the mass of superficial flexors. The dissector should follow
the artery upward from its superficial position near the wrist to the point
where it disappears under the flexors and then, displacing this mass
of superficial flexors outward toward the radius, or inward toward the
ulna, the artery may be followed upward to its source. In cleaning the
surface of the vessel, the dissector must avoid injuring the branches and
the two vena comites. The palmar cutaneous branch of the ulnar
nerve, sometimes represented by two trunks, usually clings closely
to the artery and may be in relation with it throughout the lower two
thirds of its course. The ulnar nerve lies upon the ulnar side of the
artery to the same extent.
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The branches of the ulnar artery in the forearm may now be-traced
in the order of origin. The small anterior ulnar recurrent has been
already dissected (page 99), and its ramification in front of the inner
condyle noted. The larger posterior ulnar recurrent, which sometimes
arises in common with the preceding branch, passes upward and inward
beneath the flexor sublimis digitorum to reach the space between the
inner condyle and the olecranon through which it passes to ramify
behind the inner condyle in association with the inferior profunda and
anastomotica magna of the brachial (Fig. 71). The common inter«
osseous artery, already mentioned, is a short, thick trunk (Fig. 36),
which divides into the anterior tnterosseous and the posterior interosseous,
the former of which has been dissected in connection with the anterior
interosseous nerve (page 112), and the latter of which will be found in
the dissection of the posterior surface of the forearm (page 142). The
nutrient branch to the ulna arises in the upper part of the forearm and
enters the nutrient foramen near the outer border of the bone. The
muscular branches are given off along the course of the vessel. The
posterior ulnar carpal, which arises a short distance above the wrist,
curves around the inner surface of the ulna beneath the tendon of the
ulnar carpal flexor to assist the posterior radial carpal artery in forming
the posterior carpal arch. In following this vessel beneath the ulnar
nerve to the dorsal aspect of the limb, the dorsal cutaneous branch of
the ulnar nerve may be encountered. The anterior ulnar carpal branch,
arising near the wrist, passes outward beneath the flexor tendons to
unite with the anterior carpal branch of the radial to form the anterior
carpal arch.

The relations of the ulnar artery may now be studied to better
advantage, the vessel and its branches having been isolated. As pre-
viously noted, it is covered, above, by the superficial group of flexors
with the exception of the flexor carpi ulnaris, and is crossed near its
origin by the median nerve, while in its lower two thirds it is covered by
the skin and fasciz only, except for a slight overlapping above by the
ulnar carpal flexor. It lies upon the brachialis anticus at its beginning
and throughout the rest of its course in the forearm upon the deep
flexor of the fingers. On its ulnar side are the ulnar nerve and the ulnar
carpal flexor in its lower two thirds; on the radial side is the flexor sub-
limis digitorum.

The ulnar artery presents some interesting variations as to course and origin
which are related to developmental peculiarities. The high division of the brachial

(page 78) not only gives the ulnar artery greater length, but in such cases it may
pass into the forearm in front of the inner condyle and over the superficial flexors.

THE ULNAR NERVE IN THE FOREARM.— The ulnar nerve should

be picked up in the upper arm and traced to the interval between the

olecranon and the inner condyle of the humerus, in which position it
Q
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gives off two small branches to the elbow-joint. Separating the flexor
carpi ulnaris, under which the nerve passes—having previously cut the
humeral head of the muscle—from the remaining superficial flexors will
expose the further course of the nerve down the ulnar side of the forearm
on the ulnar side of the ulnar artery to its entrance into the palm of the
hand over the anterior annular ligament (Fig. s6). The branches
first given off, the articular filaments to the elbow-joint noted above
(Fig. 71) should be identified, the nerve being displaced slightly and
cautiously for the purpose. The muscular branches which it gives to
the flexor carpi ulnaris will be found in the upper part of the forearm,
as also the branch or branches to the ulnar half of the flexor profundus
digitorum upon which muscle the nerve lies (Fig. 56). About four
inches above the wrist it gives off the dorsal cutaneous branch, which
passes round the ulnar border of the forearm beneath the ulnar carpal
flexor to reach the dorsal surface on its way to the ulnar side of the
dorsal surface of the hand, where it is distributed to the skin of the
little finger and the adjacent side of the ring finger; the complete dis-
section of this branch must be deferred for the present. At some point
below the middle of the forearm a palmar cutaneous branch is given
off from the ulnar which diverges outwardly from the parent trunk but
runs approximately parallel with it to the palm, accompanying, and
very intimately related with, the ulnar artery to which it gives branches.
It is sometimes double. .

The proximity of the ulnar nerve to the inner condyle of the humerus and the
olecranon renders it liable to injury in fractures of the lower end of the humerus
and in dislocations of the elbow-joint. Sharp flexion of the elbow-joint, as during
surgical operations under anasthesia, sometimes results in ulnar paralysis, the symp-
toms of which are pointed out on page 125.

The deep group of flexor muscles includes the flexor profundus
digitorum, the flexor longus pollicis and the pronator quadratus.

THE FLExoR Prorunpus Dicrrorum (Fig. 56).—Origin, the upper
three fourths of the anterior and of the inner surfaces of the ulna and
the inner half of the interosseous membrane, the inner side of thé coro-
noid process and by the common aponeurosis from the posterior border
of the ulna; insertion, by four tendons into the palmar surfaces of the
bases of the distal phalanges of the four fingers, each tendon perforating
the corresponding tendon of the superficial flexor (Fig. 63) ; nerve=supply,
the ulnar nerve and the anterior interosseous branch of the median
(seventh and eighth cervical and first thoracic nerves); action, to flex
the fingers, primarily their terminal phalanges, secondarily the first and
second phalanges and finally the hand.

This muscle may be exposed by retracting the flexor carpi ulnaris
toward the ulnar side of the forearm and the other superficial flexors
toward the radial side. While it is desirable to defer the cutting of the
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flexor sublimis digitorum until after its tendons shall have been followed
to their terminations, it may be divided near its origin and reflected
downward—to be subsequently replaced and stitched—if the dissector
find the former method inconvenient. The four tendons in which the
muscle bundles terminate at about the middle of the forearm pass under
the anterior annular ligament, and will be followed to their terminations
in the dissection of the hand.

THE FLExoR Loncus Porricis.—Origin, the upper three fourths
of the anterior surface of the radius and the oblique line of this bone,
the outer portion of the interosseous membrane, and occasionally from
the inner side of the coronoid process of the ulna or the inner condyle;
insertion, the base of the distal phalanx of the thumb; nerve-supply,
the anterior interosseous branch of the median (eighth cervical and first
thoracic); action, to flex the distal phalanx of the thumb, primarily, and
the proximal phalanx and the hand secondarily (Fig. 56).

This muscle may be exposed by retracting the superficial flexors
toward the ulnar side of the forearm and the lower part of the brachio-
radialis toward the radial side, removing or reflecting the terminal
portion of the pronator radii teres. The tendon of this muscle, passing
under the anterior annular ligament, will be worked out in the dissection
of the.hand.

THE PrRONATOR QuaDRATUs (Fig. 65).—Origin, the lower fourth
of the anterior surface of the ulna; insertion, the lower fourth of the
anterior surface of the radius; nerve=supply, the anterior interosseous
branch of the median from the seventh and eighth cervical and first
thoracic nerves; action, to pronate the forearm.

This muscle is easily exposed by displacing the tendons which pass
over it. Its nerve enters either the deep or superficial surface near the
upper border, and the anterior terminal branch of the anterior inter-
osseous artery passes either over or through it.

THE PALMAR OR VOLAR SURFACES OF THE
WRIST AND HAND.

As a preliminary to the dissection of the hand, the salient features
of the bones of these parts should be reviewed. Among the points to
be noted are the bones composing respectively the first and second rows
of the carpus (Fig. 57), and the order in which they are found from with-
out inward or the reverse, their relations to each other and their areas
for muscular attachments. The peculiar situation of the pisiform bone,
the tuberosity of the scaphoid, the ridge and groove of the trapezium
and the unciform process of the unciform should likewise be noted.

The metacarpus, comprising the five metacarpal bones with their
proximal heads and distal bases, the relation of the former to each other
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and to the carpus, and of the latter to the phalanges must receive due
attention, as must also the bones of the digits with their respective
proximal, middle and distal phalanges for each digit except the thumb,
which has but two phalanges.

For radius Semilunar

dig.

P16. s7.—Bones of right hand, palmar aspect.

THE SURFACE ANATOMY.

The surface markings of these parts may be studied to best advan-
tage in the living subject especially as the skin of the wrist has been to
some extent disturbed in the dissection of the forearm.

The volar surface of the wrist, the hand being fully supinated, pre-
sents at its radial border a prominent ridge due to the tendon of the
extensor of the metacarpal bone of the thumb and that of the short
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extensor of the thumb. This is most in evidence in voluntary extension of
the thumb and its metacarpal bone. The lower extremity of the radius
and its styloid process are plainly recognizable by touch. The tip of
the styloid process is one half inch lower or more distal than that of the
ulna and corresponds with the outer extremity of the radio-carpal joint.

Ext. carpi rad. long.

Ext. carpi rad. brev.

3

P1c. s8.—Bones of the right hand, dorsal aspect.

At the inner or ulnar border of the wrist, the head of the ulna is
palpable, the palpating finger sinking into a depression below it, on
the radial border of which depression is the tendon of the flexor carpi
ulnaris made tense by flexion or by adduction of the wrist. This tendon
leads downward to the pisiform bone, the first prominence below the
head of the ulna. The unciform process of the unciform may be ob-
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scurely palpated by deep pressure below and to the radial side of the
pisiform. The tuberosity of the scaphoid and the ridge of the trapezium
are recognizable as a prominence directly outward from the pisiform,
to which the tendon of the flexor carpi radialis leads. The upper
border of the anterior annular ligament is made evident between the
pisiform and the scaphoid by forcible extension of the hand and abduction
of the thumb. The tendons crossing the front of the wrist have been
sufficiently considered (page 105). The transverse creases of the wrist .
are two or three in number. The more proximal one passes just below
the head of the ulna and crosses the base of the styloid process of the
radius. The more distal crease corresponds with the upper border of
the anterior annular ligament and with a point about three fourths of
an inch below the highest part of the wrist-joint.

The palm of the hand. is marked on its radial side by a muscular
prominence, the thenar eminence, due to the small muscles of the thumb;
and on its ulnar side by the hypothenar eminence caused by the small
muscles of the little finger (Fig. 39). Of the furrows of the palm, the
most conspicuous begins at the radial side of the hand opposite the
metacarpo-phalangeal joint of the index-finger and curves upward to
terminate between the thenar and hypothenar eminences. This furrow
is caused by flexion of the metacarpal bone of the thumb and by flexion
of the index-finger. A second furrow diverges from this first one opposite
the cleft between the first and second metacarpal bones, and passes
transversely toward the ulnar side of the hand to terminate upon the
hypothenar eminence. It indicates the lowest or most distal limit of
the superficial palmar arch and is caused by flexion of the fingers. A
third furrow begins opposite the cleft between the first and second
fingers and extends transversely to the ulnar border of the hand, being
parallel with the second. Its position is about one half inch on the
proximal side of the metacarpo-phalangeal joints. A conspicuous
fourth furrow connects the beginning of the third with the middle of
the second, giving the form of the letter M to these creases. On the
distal side of the third furrow are seen little elevations opposite the
clefts of the fingers, due to the presence of fat between the tendons
and the slips of the palmar fascia which bind the tendons down on the
way to their respective fingers. The transverse folds across the fronts
of the bases of the fingers are distinctly double in the case of the middle
and ring fingers, while on the index- and little fingers the lower crease
of the fold fades out at about the middle of the surface of the finger.
These folds are nearly three fourths of an inch below the corresponding
metacarpo-phalangeal joint and are at the level of the webs of the
fingers. The corresponding fold of the thumb, beginning at the free
edge of the web on a level with the metacarpo-phalangeal articulation,
passes around to skirt the thenar eminence, crossing the line of the joint
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obliquely. The joint-lines of the articulations between the proximal
and middle phalanges are directly opposite the double folds found here,
while the single folds farther down are slightly above the joints.

It will be noted that the form of the metacarpal bones is difficult
to recognize by palpating the palmar surface of the hand, in marked
contrast with the ease with which these bones may be recognized upon
the dorsal surface. Between the metacarpal bone of the thumb and
that of the index-finger is a mass which is composed dorsally of the first
dorsal interosseous muscle or abductor indicis, and on the volar aspect
of the transverse adductor of the thumb. At the apex of the triangular
space formed by the metacarpal bone of the thumb and that of the index-
finger the radial artery passes from the dorsal to the palmar aspect of
the hand. The skin of the palm is notably thick and closely adherent to
the underlying deep fascia, the superficial fascia being sparing in quan-
tity, and is very plentifully supplied with sweat glands but is devoid
of hair. The absence of superficial veins is noteworthy, the venous
blood of the hand being carried away almost entirely by the superficial
dorsal veins of the hand. The skin on the dorsal surface of the hand,
which is rather thin, is loosely connected with the underlying fascia
and is beset with hairs.

These differences are strikingly emphasized in the readiness with which the
dorsal surface of the hand swells, as for example in cedema, owing to the looseness

of the subcutaneous tissue, and the resistance toward this condition shown by the
skin of the palm.

DISSECTION.

The hand should be secured in position by driving a nail or long
tack through the extreme end of each finger and of the thumb as the
hand lies supine. A median incision should be made through the palm
and a transverse incision opposite the finger clefts. The skin should
be reflected beginning at the wrist. In removing the skin from the
central part of the palm, a dense fascia will be left, while in the lateral
regions the underlying fascia is much thinner and, therefore, care must
be exercised to avoid removing it with the skin. In carrying the dis-
section across the thenar eminence, the superficialis vole artery should
be looked for and, near the middle of the palm, the palmar cutane-
ous branch of the median nerve (Fig. 53). Reaching the proximal
end of the thumb, a median incision may be made along its palmar
aspect and the skin reflected toward either side, taking care not to injure
the nerves and blood-vessels near the lateral portions of the volar
surface. The index-finger and the ring finger should be treated similarly
and with the same precautions as to wounding vessels and nerves. In
reflecting the inner flap the palmar cutaneous branch of the ulnar nerve
may be looked for and, as the ulnar side of the palm is approached, the
palmaris brevis muscle (Fig. 59) will be found in the form of transversely
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directed fibres mingled with the fat of the superficial fascia. This muscle
takes its origin from the central part of the palmar fascia and the ante-
rior annular ligament and is nserted into the skin on the ulnar side of
the palm; it should be left in position. As the distal portion of the palm

F1c. s9.—Superficial dissection of hand, showing palmar fascia.

is approached some of the digital nerves may be encountered appearing
opposite the finger clefts between the bands into which the central part
of the palmar fascia divides (Fig. 59). The dissector will have noted
the close relation between the skin and the underlying deep fascia, which
is left in position, by reason of the fact that the superficial fascia is
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scant in quantity and is closely adherent to both the skin and the deep
fascia. The connection between the skin and the deep fascia is especially
close near the finger clefts owing to the presence of strong fibrous bands
which connect the two. Any fragments or small masses of fat remaining
upon the surface of the deep fascia should be removed so as to demon-
strate the latter to the best advantage.

THE PaLMArR Fascia (palmar aponeurosis).—The fascia thus ex-
posed is seen to consist of a central and two lateral portions. The
central portion is triangular in outline and is sharply differentiated from
the lateral portions by its greater thickness and its consequent greater
opacity. Narrow above, where it is continuous with the anterior annular
ligament, it becomes widened distally and divides into five processes
or bands corresponding to the five digits, the band for the thumb being
less strongly marked than the others; between these bands emerge the
digital arteries and nerves for the corresponding fingers (Fig. 59). The
bands are connected with each other and with the skin by strong trans-
verse fibres. Each one of these processes divides into two portions which
pass respectively to the lateral aspects of the corresponding metacarpo-
phalangeal joint and serve to bind down the tendons which pass under
and between them to the corresponding fingers; and they send fibres
backward also, to be attached to the lateral aspects of the distal extrem-
ities of the metacarpal bones. From each lateral border of the central
portion of the palmar fascia a septum is continued into the deep parts
of the palm, thus isolating the tendons, vessels and nerves which lie
under this central part of the fascia.

The superficial transverse metacarpal ligament (Fig. s9) is a con-
spicuous aggregation of some of the fibres of the palmar fascia which
stretches across the proximal ends of the fingers and is intimately con-
nected with the skin.

This arrangement of the palmar fascia tends to confine collections of pus, palmar
abscess, to the central portion of the palm and to prevent its coming to the surface,
causing it rather to follow the tendons and their sheaths under the anterior annular
ligament into the forearm; and even sometimes causing it to point on the dorsal
surface of the hand rather than in the palm. The condition known as Dupuytren's
contraction is a thickened, contracted state of the central slip of the palmar fascia,
or of one or more of its digital slips, producing partial flexion of one or more fingers,
due to long continued pressure, as by the handle of a chisel or other tool, in those
of a gouty tendency.

The lateral portions of the palmar fascia cover respectively the
muscles of the thenar and hypothenar eminences; these should now be
removed, exposing these muscles, but leaving the central portion intact.

The anterior annular ligament (ligamentum carpi transversum,
Fig. 60) is a strong fibrous band or sheet which is attached on the radial °
side to the scaphoid and the trapezium and on the ulnar side to the
pisiform and the unciform process of the unciform. Continuous distally
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_ with the palmar fascia and above with the deep fascia of the forearm,

it binds down the tendons of the digits and is thus related in an impor-
tant manner to their function. The canal which it forms gives passage
to the tendons of the superficial and deep flexors of the fingers, to that
of the long flexor of the thumb and to the median nerve. In clearing
its surface the ulnar nerve and artery will be found as well as the palmar
cutaneous branches of the ulnar and median nerves. As will be seen
below, the anterior annular ligament affords partial origin to many of
the small muscles of the hand.

ABpuctor Povrvicis (Fig. 62).—Origin, the ridge of the trapezium
and the annular ligament; insertion, the base of the first phalanx of the
thumb on the radial side and the sheath of the extensor longus pollicis
tendon; nerve=supply, the median nerve (sixth and seventh cervical);
action, abduction and flexion of the thumb.

This muscle is the most superficial of the thenar group. Displacing
it outward brings to view the opponens pollicis, while to its inner side is
the short flexor of the thumb.

FLExoR Brevis PoLLicis.—Origin, the outer two thirds of the
lower border of the annular ligament; insertion, the radial side of the
base of the first phalanx of the thumb in company with the abductor;
nerve=supply, the median nerve (sixth and seventh cervical); action,
to flex the thumb.

The tendon of the long flexor of the thumb passes between this
muscle and the adductor pollicis near their insertions after having passed
beneath the short flexor. A sesamoid bone is found in the tendon of
insertion of this muscle (Fig. 73). What is given above as the short
flexor of the thumb has usually been described as the outer head of the
muscle, its inner head having been regarded as the small fasciculus
which arises from the ulnar side of the base of the first metacarpal bone
and 7userts into the ulnar side of the base of the first phalanx. This
fasciculus, which is more deeply placed, is looked upon by German
anatomists as a palmar or volar interrosseous muscle for the first inter-
metacarpal space, since it corresponds in origin and insertion with the
other palmar interosseous muscles.

Dorsal dislocation of the proximal phalanx of the thumb is reduced usually with
considerable difficulty, owing, it is thought by some, to the fact that the short flexor
and the oblique pertion of the adductor pollicis, (or the two heads of the short flexor,
according to the older nomenclature), being carried dorsally by the phalanx and
thereby made tense, closely grasp the distal extremity of the metacarpal bone and
so resist reduction.

OrroNeNs Porvricis.—Origin, the trapezium and the annular liga-
" ment; insertion, the radial side of the first metacarpal bone (Fig. 64);
nerve-supply, the median nerve (sixth and seventh cervical); action, to
flex the metacarpal bone or to “oppose’ it to the ulnar side of the hand.
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These muscles are to be worked out as well as the present state of the
dissection will permit, that is, without disturbing the central portion
of the palmar fascia. After the removal of the latter, they can be
examined more fully and the adductor pollicis will be dissected (p. 133).

The hypothenar muscles on the ulnar portion of the palm are now
to be isolated and studied.

ABpuctor MiNmMI Diciti.—Origin, the pisiform bone and the annu-
lar ligament; insertion, the ulnar side of the base of the proximal pha-
lanx of the little finger; nerve=supply, the ulnar nerve (eighth cervical
and first thoracic) ; action, to abduct the little finger from the ring finger.
Displacing this muscle slightly will disclose upon its outer side the
flexor brevis minimi digiti. Between these two near their origin the
deep branch of the ulnar nerve and the deep palmar branch of the ulnar
artery will be found passing to the deep part of the palm (Fig. 62).

FrLexor Brevis MiniMi Diciti.—Origin, the unciform process of
the unciform bone and the anterior annular ligament; insertion, the
ulnar side of the base of the proximal phalanx of the little finger; nerve=
supply, the ulnar nerve (eighth cervical and first thoracic) ; action, to flex
the little finger.

OppoNENsS MiNmMi DicitTi.—Origin, the unciform bone and the
annular ligament; insertion, the entire ulnar border of the fifth meta-
carpal bone; nerve=supply, the ulnar nerve (eighth cervical and first
thoracic); action, to flex and adduct the metacarpal bone of the little
finger. This muscle is to be exposed by displacing the two preceding
muscles (Fig. 61).

THE DEEPER STRUCTURES OF THE PaLM.—With the central por-
tion of the palmar fascia in position, note should be made of the fact
that the tendons of the superficial and deep flexors pass from the palm
to the fingers under tendinous arches formed by the bifurcation of each
one of the individual slips of the central portion of the fascia, while the
digital nerves and vessels pass to the fingers through the intervals
between the individual slips (Fig. s9). The central portion of the palmar
fascia should now be incised at its proximal extremity and the lateral
septa which bind the borders of it down should also be divided and the
fascia reflected toward the fingers, exposing the deeper structures.

The carpal portion of the ulnar artery, lying upon the anterior
annular ligament, gives off no named branches.

The palmar portion of the ulnar artery passes beneath the palmar
fascia and arches across the hand to terminate by anastomosing with
either the radialis indicis of the radial artery or its superficial volar
branch.

The branches of the palmar portion of the ulnar are cutaneous
and muscular branches, the deep branch or branches and the digital
branches. The deep branch, arising near the lower margin of the
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annular ligament, passes between the short flexor and the abductor
of the little finger (Fig. 60) to communicate with the deep palmar arch.

The superficial palmar arch lies upon the flexor tendons, describing
an arch which is convex downward, the lowest point of the arch being
on a level with the lower border of the outstretched thumb (Fig. 60).
The superficial arch is formed by the termination of the ulnar artery
anastomosing with a hranch from the radialis indicis artery or sometimes

P1G6. 60.—Superficial palmar arch and its branches.

vw.n'th the superficialis volee. The arch should now be denuded of connec-
tive tissue and its digital branches, given off from its convexity, should
be traced downward, the first one, beginning on the ulnar side, going
to the ulnar side of the little finger, the fourth one going to the adjacent
sides of the index- and middle fingers. As will be seen later, the radial
side of the index-finger is supplied by the radialis indicis from the radial,
and both sides of the thumb by the princeps pollicis from the radial.



THE HAND—THE ULNAR NERVE 125

These vessels should be followed to the fingers, when it will be seen that
each digital, prior to its division at the finger cleft into two collateral
digitals, is joined by a small vessel, the interosseous artery, from the
deep palmar arch.

The dissector may find considerable variation from the arrangement of the
superficial arch and its branches as here described. Thus, the digstal branches may
be unduly small, owing to enlargement of the interosseous arteries; or the arch may
be formed entirely by the ulnar artery without the aid of any branches from the
radial; or the superficial volar may independently supply the first digital branch
on the radial side, the ulnar alone or with the aid of either the anterior interosseous
or the median artery (a. comes nervi mediani) supplying the remaining digitals.

Wounds of the palmar arch are likely to be attended by very free bleeding which
may be difficult to control on account of the communication of this arch with the
deep one.

The ulnar nerve (pp. 76 and 113), entering the palm over the ante-
rior annular ligament with the ulnar artery, should now be picked up
by the side of the pisiform bone, when it will be seen to divide in this
situation into a superficial branch and a deep branch (Fig. 61). The
superficial branch gives off two digital branches which supply the ulnar
side of the little finger, and the adjacent sides of the little and ring
fingers as indicated above; it also supplies the palmaris brevis muscle.
The deep branch passing downward between the abductor and the
short flexor of the little finger, giving branches to both of these muscles,
is distributed still further to the opponens minimi digiti, to the two
inner lumbrical muscles, the palmar and dorsal interossei and to the
adductor of the thumb—that is, the adductor as comprising what are
also styled the oblique and transverse adductors and the deep head of
the flexor brevis pollicis. These will be followed out more easily at a
later stage of the dissection than at present.

The distribution of the ulnar nerve is thus seen to be cutaneous and
muscular, the cutaneous part of the nerve supplying the little finger
and the adjacent side of the ring finger through its two digital branches,
and also the dorsal surfaces of the same fingers through its dorsal cuta-
neous branch (see page 138), and to assist in supplying the skin of the
palm through its palmar cutaneous branch and a few small cutaneous
branches to the ulnar border of the hand. The muscles supplied by
the ulnar nerve are, in the forearm, the flexor carpi ulnaris and the ulnar
half of the flexor profundus digitorum; and in the hand, the muscles
of the hypothenar eminence, the interosseous muscles, the two inner
lumbricales and the adductor pollicis (Fig. 64).

In vlnar paralysis we therefore find impairment of action of these muscles as
indicated by difficulty in grasping and holding objects and, as a conspicuous sign,
wasting of the palm of the hand due to atrophy of the interosseous muscles.

The median nerve (pp. 77 and 111) should be picked up as it passes
from beneath the annular ligament and its various branches should be



126 PRACTICAL ANATOMY

traced. There will be four or sometimes five digital branches (Fig. 61)
passing respectively to the adjacent sides of the ring and middle fingers,
to the adjacent sides of the middle and index-fingers and to the radial

F10. 61.—Superficial dissection of right palm, showing branches of median and ulnar nerves; part of
anterior annular ligament has been removed to expose median nerve.

side of the index-finger, with one or two branches to supply the two sides
of the thumb. Muscular branches pass to most of the small muscles
of the thumb, namely the abductor, opponens, and the flexor brevis
pollicis and also to the two outer lumbrical muscles.
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The distribution of the median nerve is seen to be, therefore, cu=
taneous and muscular; its cutaneous distribution being the skin of the
palm through its palmar cutaneous branch (see page 102) and three
and one half digits, beginning with the thumb, on the palmar surface
and to a considerable extent on the dorsal surface; its muscular dis-
tribution is to all of the superficial and deep flexors of the forearm except
the ulnar half of the flexor profundus and the flexor carpi ulnaris, while
in the palm it supplies less muscles than the ulnar nerve, giving branches
only to those muscles of the thumb and the two lumbricales mentioned
in the preceding paragraph.

Paralysis of the median nerve—rare except as the result of injury—is character-
ized by impairment or loss of pronation of the forearm and impairment of flexion of
the wrist, the ulnar carpal flexor, supplied by the ulnar nerve, doing the work; in-
ability to flex the second and third phalanges of the index and middle fingers, this
function not being entirely lost in the little and ring fingers owing to the innervation
of the ulnar half of the deep flexor by the ulnar, and flexion of the proximal pha-
langes being preserved by the action of the interossei, which are likewise innervated
by the ulnar nerve; loss of abduction, flexion and of the opposing function of the
thumb. .

The tendons of the superficial flexor of the fingers should now be
raised and drawn aside exposing the tendons of the deep flexor and the
associated lumbricales muscles.

THE LumBRICALEs.—The lumbricales (Fig. 62) are four slender
delicate muscles which take their origin from the tendons of the deep
flexor. The first and second, on the radial side, arise from the radial
side of the index-finger and middle finger tendons, respectively, while
the third and fourth take their origin in each case from the adjacent
sides of the tendons between which they lie, that is, from the second
and third, and the third and fourth tendons respectively. Each muscle
terminates distally in a slender tendon which passes to the radial side
of the finger to which it belongs, being inserted into the aponeurosis
of the extensor tendon on the dorsal aspect of the proximal phalanx.
There is thus a lumbrical muscle for each of the four fingers. The
nerve=supply of the first and second is from the median nerve; of the
third and fourth, from the deep branch of the ulnar. The action is
to flex the proximal phalanges of the fingers while aiding in the extension
of the second and third phalanges by reason of their insertion into the
aponeuroses of the extensor tendons.

As it is undesirable to cut the tendons of the deep and superficial
flexor muscles until they shall have been traced to their terminations,
the dissection of the remaining structures of the palm must be deferred
until after the completion of the dissection of the fingers.

THE PALMAR SURFACES OF THE FINGERs.—A median incision
should be made along the palmar surface of each finger and the skin
and subcutaneous tissue should be dissected in each case toward each
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The Tendons and their Sheaths.—Aiter the nerves and vessels have
been thus worked out, the tendons and their sheaths should receive
attention. In the case of one of them, as, for example. the little finger,
all loose conmective tissue should be removed in order to expose the
sheath of the tendons (Fig. 62). This sheath is dense and fibrous and
presents a glistening appearance. In the case of the index-finger a
similar dissection should be made and should be supplemented by
dissecting away the sheath of the tendon in the positions corresponding
to the phalanges, leaving the transverse band opposite the joints, as
shown in Fig. 62. This demonstrates the reinforcement of the tendinous
sheaths opposite the joints by transverse bands. In the case of the
middle finger these transverse bands should be removed with the remain-
ing parts of the fibrous sheath, when the synovial membrane lining the
sheath will be brought to view, and this may be incised and removed,
exposing the tendons completely (Fig. 62). It will then be seen that
the tendon of the superficial flexor lying on top at the metacarpo-
phalangeal joint divides into two slips between which passes the tendon
of the deep flexor. The two slips of the superficial flexor then unite
under the tendon of the deep flexor, forming a sort of groove for it, and
divide again to be inserted into the sides of the second phalanx (Fig. 62).
The tendon of the deep flexor passes on to be inserted into the base of
the distal phalanx. In the case of the ring finger the dissection may be
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carried to a still further stage, as shown in Fig. 62, demonstrating the
vincula tendinum or little bands which connect the tendon of the deep
flexor with the under part of its sheath and with the superficial tendon;
this may be also demonstrated by raising the tendon before its division.

F10. 62.—Dissection of palm of hand showing arrangement of the digital flexor tendons, their inser-
tions and their digital sheaths.

Inflammation, attended with suppuration, in the soft tissue of the pulp of the
finger constitutes what’is sometimes called a superficial whitlow, in contradistinc-
tion to the deep or tendinous whitlow, which is a suppurative inflammation of the
sheath of one of the tendons. Both these affections are sometimes called felons
and if the inflammation extend deeply, involving the periosteum and bone, the dis-
ease is called a bone-felon. Temo-synovitis or thecitis (theca, a sheath) is a term also

9
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applied to inflammation of a tendon-sheath and is usually restricted to the non-
suppurative type of inflammation.

Before the sheaths of the tendons are opened, it may be demonstrated by inject-
ing them that the sheaths of the index-, middle and ring fingers are interrupted a
short distance above the metacarpo-phalangeal joints so that the injection goes no

Fic6. 63.—Dissection of palm of hand, showing sheaths of flexor tendons artificially distended. .

farther (Fig. 63); while on the other hand, in the case of the thumb and the little
finger, the injection will travel up through the palm under the anterior annular liga-
inent into the lower part of the forearm (Fig. 63). From this it follows that abscess
of the thumb or little finger tendon sheaths will be more apt to spread upward into
the forearm than will be the case with abscess of the other three sheaths. In incising
a felon or whitlow it will be apparent that the digital artery will best be avoided by
avoiding the lateral border of the finger. ‘
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The flexores sublimis and profundus digitorum should be reviewed
in their entirety, now that their tendons have been followed to their
terminations, after which the tendons are to be removed from the palm

P16. 64.—Dissection of right palm, showing distribution of deep branch of ulnar; flexor tendons of
third and fourth fingers, with corresponding lumbricales, divided and turned down.

either by retracting them, cutting them, or by reflecting the entire
muscles after dividing them in the forearm.

‘Tue Deep PaLmar Arcu (arcus volaris profundus).—The deep
“palmar arch will now be seen lymg upon the bases of the metacarpal
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bones and the interosseous muscles. The position of this arch is indi-
cated by a line across the palm a finger’s breadth nearer the wrist than
the line of the superficial arch. It is formed by the termination of the
palmar portion of the radial artery anastomosing with the deep or com-
municating branch of the ulnar artery. In noting its relations, it is
seen to be separated from the superficial arch by the tendons of the
deep and superficial flexors and to lie upon the bases of the metacarpal
bones and the interosseous muscles.

The branches of the deep arch are the palmar interosseous arteries,
three in number, which pass along the intervals between the metacarpal

pal artery
Anteri
nar artery
Branch to superf us arteries

F16. 65.—Deep arteries of the hand; flexor surface.

bones upon the interosseous muscles to the finger clefts, where they
terminate by uniting with the corresponding digital branches of the
superficial arch: the three perforating branches, either from the arch
itself or from the interosseous branches, which pass through the clefts
between the metacarpal bones to communicate with the arteries on the
dorsum of the hand; and the small palmar recurrent branches, from
the concavity of the arch, which pass upward to communicate with the
anterior carpal arch and the anterior carpal network.

The palmar portion of the radial artery should now be followed from
the radial extremity of the arch, toward the radial side of the hand be-
neath the adductor of the thumb to the interval between the two heads
of the first dorsal interosseous muscle (Fig. 66).
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The branches of the palmar part of the radial are the princeps
pollicis, the radialis indicis and the branches noted above as arising
from the deep arch. The principal artery of the thumb will be found
springing from the radial just as that vessel perforates the abductor
indicis; it should be followed in its course between the abductor indicis
and the adductor pollicis along the ulnar side of the metacarpal bone of
the thumb to its division,opposite the metacarpo-phalangeal articulation,
into two branches (Fig. 65) which pass along the radial and ulnar borders
of the thumb after the manner of the collateral digitals. The radialis
indicis, arising a little later than the princeps pollicis, should be traced
through the same muscular interval toward the radial side of the index-
finger along which it is distributed; the branch which it usually contrib-
utes to the superficial palmar arch (Fig. 60) has been previously dissected.

From the position of the deep arch it will be seen that it could be more readily
ligated, if wounded, by approaching it from the dorsal surface of the hand, one or
more metacarpal bones being resected for this purpose, than by operating through
the palm. Hemorrhage from a wounded deep arch or a wounded superficial arch
has been referred to as being difficult to control on account of the numerous con-
nections with other vessels. The superficial arch being connected with the deep by
the connections between the palmar interosseous arteries and the digitals at the
finger clefts and being connected with both the anterior and posterior carpal arches
and consequently with the anterior and posterior interosseous vessels, both which
latter derive their blood from the beginning of the ulnar artery, it will be seen that
even ligation of both ulnar and radial arteries in the forearm would not suffice to
control the bleeding, but that ligation of the brachial artery would be necessary.

The deep branches of the ulnar nerve (p. 125) should now be worked
out if this has not already been done.

AppucTtor Poriricis (Fig. 63).—Transverse portion (adductor trans-
versus pollicis) : origin, the shaft of the third metacarpal bone (Fig. 62);
insertion, the ulnar side of the base of the first phalanx of the thumb.
Oblique portion: origin, the trapezium, trapezoid, os magnum and the
bases of the second and third metacarpals; insertion, the ulnar side of
the base of the first phalanx of the thumb and, by a small slip which
passes obliquely under the long flexor tendon, into the radial side of the
first phalanx with the flexor brevis, the tendon of insertion of the former
portion usually containing a sesamoid bone; nerve=supply, the ulnar
nerve (eighth cervical and first thoracic); action, to adduct the thumb.

The relation of this muscle to the princeps pollicis and radialis indicis
branches of the radial artery has been seen in the dissection of that vessel.

The tendon of the long flexor of the thumb and its position between
the flexor brevis pollicis and the adductor should also be examined.

INTEROSSEI PALMARES SEU VoLArREs.—These muscles (Fig. 66) are
four in number, counting as the first, on the radial side, what is often
designated the deep head of the flexor brevis pollicis (p. 122). Origin,
the first and second, counting from the radial side of the hand, from
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the ulnar sides of the first and second metacarpal bones, respectively;
the third and fourth from the radial sides of the fourth and fifth meta-
carpals; insertion, the first, into the ulnar side of the base of the first

'F16. 66.—Deep dissection of hand, showing interosseous muscles as seen in palm.

phalanx of the thumb; the second, third and fourth muscles into the
aponeunrosis of the extensor tendons of the second, fourth and fifth fin-
gers respectively, the tendon of the muscle for the index-finger passing
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to the ulnar side of the digit, while the third and fourth tendons pass
to the radial sides of their digits. It will be observed that neither the
third metacarpal bone nor its corresponding digit is concerned with these
muscles. The action of the volar interossei is, therefore, to adduct the
fingers toward the middle line of the middle finger and to flex the proxi-
mal and extend the middle and distal phalanges. These muscles should
be cleaned and isolated, when their relation with the dorsal interosseous
muscles will be apparent. The latter are seen upon the palmar surface
as here shown, since they lie between the metacarpal bones, rather than
upon the dorsal surface. (See page 146. )

The tendon of the flexor carpi radialis lying in the groove on the
trapezium as it passes to be inserted into the second metacarpal bone
should be inspected (Fig. 73).

THE DORSAL SURFACE OF THE FOREARM, WRIST
AND HAND.

THE SURFACE ANATOMY.

THE DORsAL SURPACE OF THE FOReEARM.—The olecranon process
of the ulna is plainly felt at the upper extremity of the forearm and on
either side of this the two condyles of the humerus (page 92) form con-
spicuous prominences. Below the outer condyle a dimple indicates the .
position af the head of the radius (page 96), which may be felt to rotate
here in pronation and supination of the forearm. The importance of
the relation of the olecranon to the condyles has been pointed out
(page 95). From the olecranon process the finger may readily follow
the posterior border of the shaft of the ulna, which is practically sub-
cutaneous, to its lower extremity, where its styloid process may be
felt at the posterior and inner aspect of the wrist when the forearm is in
the position of supination; in pronation, the styloid process of the ulna
is at the opposite side of the wrist. The shaft of the radius is somewhat
masked in the upper part of the forearm by the muscles which cover it,
but is palpable in the lower half or two thirds, the styloid process being
easily felt at the outer side of the lower extremity.

The student should study on the living subject the muscular and
tendmous ridges which are evident upon alternate flexion and extension
of the fingers and of the wrist. On the upper half of the dorsal surface
of the forearm, with the latter in the supine position, an oblong swelling
may be noted, on the ulnar side of the groove which indicates the pos-
terior border of the ulna; this marking is produced by the common exten-
sor of the fingers, the extensor of the little finger and the ulnar carpal
extensor and is especially evident when the wrist and fingers are extended
forcibly. In line with this swelling and above it, pointing toward the
eéxternal condyle, is a smaller longitudinal eminence due to the anconeus,
which may be brought out by extension of the forearm. The prominent
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swell on the radial side of the forearm represents the two radial carpal
extensors and the brachio-radialis, while that on the ulnar side is due to
the flexors of the forearm. .

THE DorsAL SURPACE OF THE WRIST.—On the ulnar side of the
wrist, the cuneiform bone is recognizable as a rounded protuberance
below the ulnar styloid process; the interval between these projections
corresponds to the inner extremity of the wrist-joint. The unciform is
scarcely recognizable in the depression below the cuneiform. On the
radial side of the wrist, in the depression below the lower extremity of
the radius, the scaphoid bone may be felt upon adduction of the hand,
and below and somewhat to the radial side of the scaphoid, the trapezium
may be recognized, as well as its articulation with the metacarpal bone
of the thumb. The other carpal bones are scarcely recognizable indi-
vidually, the bones of the lower row being appreciated as a dorsally
convex arch, apparently continuous with the metacarpal bones. On
the dorsal aspect of the wrist an oblique ridge passing to the thumb indi-
cates the tendon of the long extensor of the thumb, which bounds a
depression, the anatomical snuff-box, between this tendon and the ridge
on the lateral radial aspect of the wrist caused by the tendon of the
metacarpal extensor of the thumb and that of the short extensor (Fig.
45). Deep pressure in this space close to the tendon of the long extensor
of the thumb will disclose the tendons of the long and the short radial
extensors of the wrist, made more evident by extension of the hand.
Upon the ulnar side of the tendon of the long extensor of the thumb,
will be found the tendon of the extensor of ‘the index-finger and the
tendons of the common extensor of the fingers, and well toward the ulnar
side, the tendon of the extensor of the little finger; these are readily
traced in their course over the dorsal surface of the hand. The tendon
of the extensor carpi ulnaris may be felt as a tense band passing from
the radial side of the styloid process of the ulna to the base of the fifth
metacarpal bone.

THE DorsaL SURFACE oF THE HAND.—The shafts of the meta-
carpal bones and their distal heads are easily recognizable. The tendons
of the fingers noted above as passing across the dorsal aspect of the wrist
are traceable over the dorsum of the hand, especially when their muscles
are in action (Fig. 45). The skin is notably thin and lax and the super-
ficial veins are conspicuous. The knuckles are due chiefly to the distal
extremity of the proximal bone in each case.

DISSECTION.

The skin-flap already dissected from the palmar surface of the fore-
arm may be removed to expose the dorsal surface, or a longitudinal
median incision may be made reflecting two flaps of skin, the forearm
being prone upon the table or board.
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THE SuUPERFICIAL Fascia.—The looseness of the superficial fascia
over the dorsum of the hand has been commented upon (page 119).
Otherwise the fascia is worthy of note only because of its contents, the
vessels and nerves. Over the olecranon process is a bursa which may be
detected in the dissection of the superficial fascia by making a vertical
incision and noting the escape through it of a small quantity of fluid.

Inflammation of this bursa, called ‘“miner’s elbow,’”” may result from blows or
other injury and may be attended with a great deal of swelling.

The superficial veins of the dorsal surface of the forearm and hand
(Fig. 67) constitute a rather intricate plexus which may almost as well
be studied upon the living subject as upon the cadaver. The largest
trunks are the radial (antebrachial part of cephalic vein) and the posterior
ulnar (a part of the antebrachial portion of the basilic) veins situated
in the regions indicated by their names and these should be dissected.
The other smaller branches are scarcely worthy of the time necessary
for their dissection. The veins of the dorsum of the hand include a
plexus for each digit, the veins of each plexus converging at the finger
clefts to form the four dorsal metacarpal veins, but receiving first the
intercapitular veins from the palm. The dorsal metacarpal vein of the
first space is the v. cephalica pollicis, that of the fourth space, the
v. salvatella, the former being the chief origin of the radial vein and
the latter of the ulnar. In dissecting the two trunks indicated the dis-
sector should be on the watch for cutaneous nerves along the radial
and ulnar borders of the forearm respectively, as described in the next
paragraph.

The superficial nerves of the dorsal surface of the forearm (Fig. 67)
are the radial nerve on the radial side in the lower third, and the posterior
division of the musculo-cutaneous as well as the lower external cuta-
neous branch of the musculo-spiral, which also should be looked for along
the radial aspect of the forearm; while on the ulnar side, the posterior
branch of the internal cutaneous and near the wrist the dorsal cutaneous
branch of the ulnar should be looked for and traced.

The radial nerve (page 103) lies under the deep fascia at its first
appearance on the dorsal surface but soon becomes superficial. Traced
downward (Fig. 67) it is found to divide into an internal and an external
branch which collectively supply the dorsal aspects of the thumb, the
index-finger, the middle finger and the radial half of the ring finger in
part, the distal extremities of these digits being supplied by the dorsal
branches of the digital nerves from the median. The recognition of the
radial nerve is usually easy. The main trunk should be freed by several
strokes of the scalpel close to and parallel with the nerve and on each
side of it, when it may be held up by the left little finger, the tension
thus produced making the branches more evident, while the forceps,
held in the left hand, catches up the connection tissue covering the
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nerve that it may be more readily incised. Care is requisite in following
the smaller filaments to avoid too great tension. The dorsal cutaneous
branch of the ulnar reaches the dorsal surface at the lower extremity

Int. cutaneous branch of
musculo-spiral nerve

Inf. ext. cutancous branch of

Lesser int. cutaneous nerve <— musculo-spiral nerve

Post. cutaneous branch of musculo-
cutaneous nerve

Post. ulnar vein

Radial nerve

Inf. ext. cutaneous branch musculo-spiral

Dorsal cutaneous branch of ulnar nerve

From median nerve

From ulnar nerve

P1G. 67.—Superficial nerves and veins of dorsum of forearm and hand.

of the forearm and passes close to the ulnar border of the hand, dividing
into a digital branch which again divides for the adjacent sides of the
ring and little fingers, and a second branch for the ulnar side of the little
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finger. The dorsal division of the musculo-cutaneous nerve and the
lower external cutaneous branch of the musculo-spiral may vary in size
and distribution, one being correspondingly larger when the other is
smaller.

The remnants of the superficial fascia and the smaller veins may be
removed to expose the deep fascia. .

The looseness of the superficial fascia on the dorsum of the hand accounts for
the readiness with which the tissues here swell in cedema or in inflammation of the

part as well as for the engorgement of the superficial veins of the region when the
hand is allowed to hang down or when there is constriction of the wrist or forearm.

THeE DEEP Fascia.—The dorsal part of the antebrachial fascia
is attached above to the bony prominences of the elbow and is continuous
with the deep fascia of the arm. It is attached to the entire posterior
border of the ulna and presents a thickening at the wrist in the form of
a transverse band, the posterior annular ligament, ligamentum carpi
dorsale (Fig. 68), for the binding down of the extensor tendons. The
dorsal carpal ligament is attached externally to the radius and its
styloid process and on the ulnar side to the pisiform and cuneiform
bones. Two transverse incisions may be made through the deep fascia,
one above and one below the annular ligament, that the latter may be
left in place, when the remainder of the deep fascia may be removed by
making a median vertical incision and dissecting toward either border
of the forearm. In removing the deep fascia from the hand, care must
be exercised not to injure the underlying tendons, which are plainly
visible.

Before disturbing the muscles which are now exposed the student
should note their position and the positions of their tendons, which
latter have already been pointed out (page 136). An oblique muscular
mass traceable by its upper extremity to the outer condyle of the hume-
rus, consists of the superficial group of extensors, the extensor carpi
ulnaris, the extensor communis digitorum, the extensor minimi digiti,
and a muscle usually described as belonging to the radial group, the
extensor carpi radialis brevior; all these having their origin by a common
tendon from the external condyle. Upon the upper and inner side of
this mass is the rather narrow anconeus muscle.

Anconeus (Fig. 68).—Origin, by a separate tendon from the external
condyle; insertion, the upper fourth of the shaft of the ulna on its pos-
terior aspect and the outer surface of the olecranon (Fig. 44); nerve=
supply, the musculo-spiral nerve (seventh and eighth cervical); action,
to aid in extension of the forearm. The surface of this muscle having
been cleaned, it should be separated from the superficial extensors
which lie upon its radial side, and should then be traced to its insertion
upon the ulna and raised upon the handle of a scalpel or a director to
show its form.
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Extensor Communis Dicrtorum (Fig. 68).—Origin, by the com-
mon tendon from the external condyle and the adjacent intermuscular
septa; insertion, by four tendons into the bases of the middle and distal
phalanges of the four fingers; nerve=supply, the posterior interosseous
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F1c. 68.—Superficial dissection of posterior surface of forearm and hand, showing muscles, vessels
and nerves.

nerve (sixth, seventh and eighth cervical); action, the extension of the

middle and distal phalanges and to aid in extension of the hand.
Separating the brachio-radialis and the two radial carpal extensors

from this muscle, which lie upon its radial side, the close association
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of the short radial carpal extensor will be noted. Upon the ulnar side
it is very closely associated with the extensor of the little finger and
the ulnar carpal extensor; the latter should be separated from the com-
mon extensor up to the external condyle. The extensor of the little
finger is so closely associated with the common extensor as to appear
a part of it. This may be separated for a part of its extent. The tendons
of the common extensor, which begin a little below the middle of the
forearm and are usually three in number, should now be followed under
the annular ligament, a compartment under which they share with the
extensor indicis tendon,to the hand, the tendons for the ring finger and
little finger being one until the lower part of the hand is reached. The
tendon for the little finger is accompanied by the special extensor tendon
for that finger, as is the tendon for the index-finger accompanied by the
special extensor of the index-finger. The tendons near the distal portion
of the hand are connected with each other by transverse or oblique
bands, the connecting band between the index-finger tendon and that of
the middle finger being frequently absent, while the bands between the
ring and little fingers and the ring and middle fingers are well marked.
Each extensor tendon at the metacarpo-phalangeal joint spreads out
into an aponeurosis which constitutes the posterior ligament of that
joint, and a little in advance of the joint receives the insertions of the
interossei and lumbricales. The tendon then divides into three slips,
the middle one of which is inserted upon the base of the second phalanx,
the two lateral slips reuniting to be inserted into the base of the distal
phalanx (Fig. 70). These tendons furnish the posterior ligaments of
the interphalangeal joints as well as those of the metacarpo-phalangeal
joints (Fig. 73).

The connecting slips between the tendons of the third, fourth and fifth digits
hamper greatly the independent extension of the fourth finger while the third and
fifth are flexed, a condition which is of considerable inconvenience to piano-players;
hence the division of these bands as proposed and practised by Forbes.

ExTensor Minimmi Diciti (Fig. 68).—Origin, by the common ten-
don from the outer condyle of the humerus and the deep fascia; insertion,
the second and third phalanges of the little finger, in connection with
the fourth tendon of the common extensor; nerve=supply, the posterior
interosseous nerve; action, extension of the little finger.

This long, slender muscle, as already indicated, is very closely asso-
ciated with the common extensor, but its tendon passes under the
posterior annular ligament more to the ulnar side of the wrist than
those of the common extensor. Mention has already been made of
the association of this tendon with the fourth tendon of the common
extensor.

ExTeENsorR Carprr ULNAris (Fig. 68).—Origin, by the common
tendon from the outer condyle and by the aponeurosis common to it
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and the ulnar carpal flexor and the flexor profundus digitorum from the
posterior border of the ulna; insertion, the base of the fifth metacarpal
bone; nerve-supply, the posterior interosseous nerve; action, extension
of the wrist.

The tendon of this muscle should be followed under the posterior
annular ligament close to the ulnar border of the wrist to the base of
the fifth metacarpal bone.

Pulling the extensor carpi ulnaris toward the ulnar side of the fore-
arm and the other superficial extensors toward the radial side, the
deep extensors will be exposed; these are the three extensors of the
thumb, the special extensor of the index-finger, and the supinator brevis
(Fig. 69).

SuPINATOR (supinator radii brevis) (Fig. 44).—Origin, the outer
humeral condyle, the orbicular ligament and the triangular area on the
ulna below its lesser sigmoid cavity; insertion, the oblique line of the
radius and the shaft of the bone above the oblique line on the ante-
rior, posterior and outer aspects; nerve=supply, the posterior interos-
seous (sixth cervical); action, supination of the forearm.

The surface of this muscle will be seen to be somewhat aponeurotic,
and emerging from the dorsal surface of the muscle is the posterior
interosseous nerve, which should be identified and isolated at once in
order to preserve it from injury. Placing the forearm in the supine
position, the anterior part of the muscle should be examined and the
entrance of the posterior interosseous nerve into this part of the muscle
noted (Fig. 55), the nerve passing between the superficial and deep
planes of the muscle.

The Posterior Interosseous Nerve and Artery.— Near the .ulnar
border of the supinator brevis, the posterior interosseous artery, a
branch of the common interosseous of the ulnar, emerges upon the
dorsal aspect of the forearm, having passed through the interosseous
space above the upper border of the interosseous membrane and below
the oblique ligament. Its interosseous recurrent branch should be
traced upward to the region of the outer condyle, where it ramifies and
inosculates with the deep branch of the superior profunda and the
anastomotica magna. The posterior interosseous artery passes down the
forearm upon the deep group of muscles (Fig. 69), and should now be
traced in its course downward to its point of connection at the lower
extremity of the forearm with the posterior branch of the anterior inter-
osseous artery which has pierced the interosseous membrane, and in its
further course to communicate with the posterior carpal arch; the artery
gives off muscular branches in its course.

The posterior interosseous nerve, a terminal branch of the musculo-
spiral (page 99), piercing the supinator brevis muscle upon the outer
side of the radius as indicated above, also passes down the forearm
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between the superficial and deep group of extensors, supplying branches
to all of the extensors as its goes, except those supplied by the trunk
of the musculo-spiral, 7.e., the anconeus, the brachio-radialis and
the two radial carpal extensors. At the posterior aspect of the wrist

the nerve presents an enlargement, commonly called a ganglion, and
branches from this pass to the wrist-joint.

ExTENsSOR Ossis METACARPI PoLLicts (m. abductor pollicis longus)
(Fig. 69). — Origin, the posterior surfaces of the radius and ulna
at approximately their middle thirds and the corresponding por-
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tion of the interosseous membrane; insertion, the radial side of the base
of the metacarpal bone of the thumb; nerve=supply, the posterior in-
terosseous nerve (sixth, seventh and eighth cervical) ; action, extension of
the metacarpal bone of the thumb.

The tendon, traced downward, is found closely associated with the
tendon of the short extensor of the thumb,—the muscles themselves
often being partially united,—crosses the radial carpal extensor tendons,
and, passing through the groove on the outer side of the lower extremity
of the radius, crosses the radial artery before reaching its insertion,
and constitutes the outer boundary of the ‘“snuff-box.” Beyond the
groove of the radius the dissector should elevate the tendon carefully so
as to avoid injury to the underlying radial artery.

ExTensor Brevis PoLricis (extensor primi internodii pollicis)
(Fig. 69). — Origin, the dorsal aspect of the shaft of the radius
below the origin of the metacarpal extensor and the interosseous mem-
brane; insertion, the base of the proximal phalanx of the thumb; nerve=-
supply, the posterior interosseous nerve (from the sixth, seventh and
eighth cervical); action, extension of the proximal phalanx of the thumb.

This muscle is closely associated with the preceding, though smaller,
and its tendon, as already shown, passes along with the tendon of the
preceding muscle, helping to form the outer boundary of the ‘‘ snuff-box."
Both this tendon and that of the preceding muscle should be raised
carefully to avoid not only injury to the radial artery but to any of its
branches.

ExTENsOR LoNGus PoLiicis (extensor secundi internodii pollicis)
(Fig. 69).—Origin, the dorsal aspect of the ulna below the origin
of the metacarpal extensor and from the interosseous membrane;
insertion, the proximal end of the distal phalanx of the thumb; nerve-
supply, the posterior interosseous nerve (from the sixth, seventh and
eighth cervical); action, extension of the distal phalanx of the thumb.

The tendon should be folowed under the annular ligament obliquely
across from the dorsal aspect of the wrist to the metacarpo-phalangeal
joint of the thumb and along the mid-line of the first phalanx to its des=
tination. This tendon forms the inner boundary of the ** snuff-box.”
The radial artery passing under the tendon should be avoided in fol-
lowing the latter.

ExTeEnsor INDicis (extensor indicis proprius) (Fig. 69).—Ori=
gin, the shaft of the ulna on its dorsal aspect near the lower extremity,
below the origin of the long extensor of the thumb; insertion, the second
and third phalanges of the index-finger in common with the tendon of
the common extensor; nerve=supply, the posterior interosseous nerve
(seventh and eighth cervical); action, extension of the index-finger.

THE RapiaL ARTERY.—The carpal portion of the radial artery (p. 110)
leaves the palmar aspect of the forearm by passing under the tendons
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of the metacarpal extensor and the short extensor of the thumb, crossing
the external lateral ligament, and enters the anatomical ‘“‘snuff-box,”
lying here upon the trapezium and leaving the “snuff-box” by passing
under the tendon of the long extensor of the thumb. It now leaves

F16. 70.—Dissection of dorsal surface of hand, showing sheaths of extensor tendons injected.

the dorsum of the hand by passing between the two heads of the first
dorsal interosseous muscle or abductor indicis near the proximal extremi-
ties of the metacarpal bones, and enters the palm of the hand (palmar
portion of the artery) where it forms the deep palmar arch as already
shown (page 131).

I0
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THE BRANCHES OF THE CARPAL PORTION OF THE RADIAL ARTERY.
—These are the posterior radial carpal, the dorsalis pollicis and the
dorsalis indicis. The posterior radial carpal artery, the first branch,
passes across the posterior aspect of the wrist under the tendons toward
the ulnar side, to unite with the posterior carpal branch of the ulnar to
form the posterior carpal arch. In dissecting this posterior carpal arch,
connections with the termination of the anterior and posterior inter-
osseous arteries will be found (Fig. 69); branches of the posterior carpal
arch, the dorsal interosseous arteries for the second, third and fourth
interosseous spaces, pass downward along these spaces to the finger
clefts to anastomose with the digital branches of the superﬁmal arch.
The proximal parts of the dorsal interosseous arteries receive the per-
forating branches from the deep palmar arch.

Thus the deep palmar arch is connected with the posterior carpal
arch and the latter with the anterior and posterior interosseous arteries,
which are also connected with the anterior carpal arch (page 133).

The dorsalis pollicis, a branch passing to the dorsal surface of the
thumb, divides into two branches (or two branches may arise from the -
radial separately), each branch passing along a border of the dorsal
aspect of the thumb. A little farther along the dissector will come upon
the dorsalis indicis, which runs along the radial aspect of the dorsum
of the index-finger.

INTEROSSEI DoRsaLEs (Fig. 69).—The dorsal interosseous muscles
are four in number, lying between the metacarpal bones and projecting
to some extent into the palm (Fig. 66). Origin, in each case, the proxi-
mal halves of the two metacarpal bones between which the muscle
lies; insertions, the first and second into the radial sides of the first
phalanges of the index- and middle fingers; the third and fourth into the
ulnar sides of the first phalanges of the third and fourth fingers; and all
of them into the aponeuroses of the extensor tendons of the correspond-
ing fingers; nerve-supply, the ulnar nerve (eighth cervical and first
thoracic); action, abduction of the index-, middle and ring fingers from
the middle line of the middle finger and to assist in flexion of the proximal
and extension of the other phalanges of those fingers to which they
pertain.

The first dorsal interosseous muscle or abductor indicis should now
be cleaned and its double origin from the first and second metacarpal
bones demonstrated, as well as the interval in the proximal part of the
muscle through which the radial artery passes. In relation with the
palmar surface of this muscle is the transverse adductor of the thumb.
Separating these two muscles from each other, the radialis indicis and
the princeps pollicis branches of the palmar portion of the radial artery
should be found as well as the radial itself; these have alrecady been
encountered in the dissection of the palm (p. 133).
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Let the dissector now examine and study the various structures
which he has worked out, taking up each in turn and following it to
its termination. For example, beginning with the axillary artery, and
noting its course, extent, parts, branches and relations, let him follow
the brachial artery in the same way and then the radial and the ulnar.
Each of the large nerve-trunks should be treated in the same way, as
should also the muscles. After the completion of this general survey,
let him proceed to the dissection of the joints of the upper limb.

- THE ARTICULATIONS OF THE UPPER LIMB.

The shoulder-joint, the description of which will be found at p. 61,
if not already dissected, should be worked out at this time; after its
completion, the upper limb may be separated from the trunk in the man-
ner directed at p. 65.

Tue EvBow-Joint.—The articular surfaces involved in this modi-
fied ginglymus joint are the trochlea of the humerus articulating with
the greater sigmoid cavity of the ulna and the capitellum of the humerus
with the superior surface of the head of the radius. The ligaments are
so blended as to form a capsule, which presents definitely localized
thickenings in the form of bands: The anterior ligament (Fig. 72),
attached above to the upper margins of the coronoid and radial foss=e
and below to the coronoid process of the ulna and the orbicular ligament,
presents a well-marked superficial band of obliquely directed fibres
passing from the front of the inner condyle to the orbicular ligament.
The posterior ligament is attached above to the upper and lateral
margins of the olecranon fossa and below to the olecranon process. The
internal lateral ligament (ligamentum collaterale ulnare), consisting
of three diverging fasciculi, is attached by its apex to the inner epicon-
dyle, the posterior band passing to the upper part of the inner margin
of the olecranon, the anterior to the inner side of the coronoid process and
the middle, deeper band to the inner margin of the greater sigmoid
cavity. The external lateral ligament (ligamentum collaterale radiale)
is attached above to the external epicondyle and below to the ulna and
the orbicular ligament. The synovial membrane is referred to on p. 150.
Nerve-supply, the ulnar (Fig. 71), the musculo-spiral (filaments from
its trunk arising above the outer condyle and from its ulnar collateral
branch), the musculo-cutaneous and the median, the articular branches
of the latter passing the inner border of the brachialis anticus to reach
the front of the capsule; blood=supply, from the vessels which ramify
about the joint (see p. 149).

To expose the elbow-joint satisfactorily, the adjacent and overlying
muscular structures must be removed. In doing this it is desirable to
work out more, fully the vessels and nerves in relation with the joint.
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The radial carpal extensors and the brachio-radialis are to be detached
from the outer condyle and condylar ridge, the dissector exercising
care to avoid mutilating the radial recurrent artery and the anterior
branch of the superior profunda in the region of the front of the outer
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F10. 71— Dissection of right elbow-joint, postero-internal view. The nerves seen entenng the
joxm are the articular branches of the ulnar nerve. The posterior ulnar recurrent artery is shown
passing upward; the smaller vessels are branches of the anastomotica magna and the inferior and
superior profunda,

condyle, as well as the articular filaments of the musculo-spiral nerve.
The removal of the common tendon of origin of the superficial flexors,
or so much of it as may remain, from the inner condyle is to be effected
with like precaution against disturbance of the anterior ulnar recurrent
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artery and the anterior branches of the inferior profunda and anasto-
motica magna. Turning the limb over, the superficial extensors and
the anconeus should be detached from the outer condyle with due regard
for the interosseous recurrent artery and the posterior branch of the
superior profunda, and the tendon of the triceps should be divided close
to its insertion upon the olecranon.

The vascular anastomoses about the elbow=joint may now be studied
with advantage. To summarize, the vessels concerned are, 1n front of
the outer condyle, the radial recurrent branch of the radial from below
and the anterior branch of the superior profunda of the brachial from
above (Fig. 56); behind the outer condyle, the interosscous recurrent
of the common interosseous of the ulnar from below inosculating with
the posterior branch of the superior profunda and a branch of the
anastomotica magna from above; in front of the inner condyle, the ante-
rior ulnar recurrent ascending under the superficial flexors to connect
with the inferior profunda and anastomotica magna; behind the inner
condyle, the posterior ulnar recurrent, passing through the interval
between the inner condyle and the olecranon in company with the
ulnar nerve and giving off here articular branches (Fig. 71), to anastomose
with the inferior profunda and anastomotica magna of the brachial.

The tendon of the biceps should now be divided within an inch of
the bicipital tuberosity, the brachialis anticus cut transversely a few
inches above the joint, and the distal portion of the muscle should be
elevated from the front of the joint and be reflected or completely de-
tached from the coronoid process, the dissector identifying the articular
branches of the median nerve as they pass by the inner border of the
muscle to reach the capsule.

The anterior ligament (Fig. 72) must now be cleaned, its attach-
ment noted (p. 147) and the nerve filaments and vessels which perforate
it demonstrated. The posterior ligament (Fig. 71) is to be similarly
treated. The internal lateral ligament is best displayed by flexing the
forearm, which brings out particularly well the posterior fasciculus.
The middle fasciculus will be noted as lying upon a deeper plane than
the anterior and posterior bands. The relation of the ulnar nerve, with
its articular branches, and the posterior ulnar recurrent artery to this
ligament (Fig. 71) has been referred to above. The external lateral
ligament (Fig. 72) upon being completely denuded—the forearm being
alternately flexed and extended to facilitate this work—is seen to con-
sist of several bands which diverge as they pass downward from the
external condyle, blending to an important extent with the orbicular
ligament (Fig. 72). It is well to cut the anterior band, the tension of
which is demonstrated by the consequent springing away of the head
of the radius from the capitellum. If the inner edge of the incised
capsule be raised, the coronoid fossa of the humerus is exposed, as well
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as the trochlea and the greater sigmoid cavity of the ulna. A probe
passed through the opening and directed downward between the mar-
gin of the head of the radius and the lesser sigmoid cavity of the ulna
will demonstrate the continuity of the cavity of the elbow-joint with
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P16, 72—Dissection of right elbow-joint, antero-external view. The interosseous recurrent artery
is seen passing upward. Above are branches of the superior profunda and radial recurrent.

that of the superior radio-ulnar articulation, the synovial membrane of
the former joint being therefore continuous with that of the latter.

If the form of the articulating surfaces of the joint be examined, it will be seen
that they are so adapted to each other as to give greater security to the articulation
than would be conferred by the ligaments alone. Dislocations of the elbow-joint in-
clude displacement of both radius and ulna in four directions—backward, forward,
outward and inward in this order of frequency—and luxation of the ulna alone in the
backward direction, the radius in such case being prevented from following the ulna
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by contact of the upper surface of its head with the capitellum. The radius may also
be dislocated alone. Mention has been made of the diagnostic importance of the rela-
tion of the olecranon to the condyles in the recognition of these displacements (p. 95).
The free vascularity of the joint renders unreduced luxations “‘old’" at a compara-
tively early date.

The diseases of the elbow-joint include synovitis and arthritis, which latter may
be simple or tuberculous. In effusion into the joint, the swelling is first evident pos-
teriorly on either side of the triceps tendon, because of the relative thinness and laxity
of the posterior ligament and of its more superficial situation.

THE RaDIO-ULNAR ARTICULATIONS.—The muscles of the forearm
must now be removed to completely expose the shafts of the bones and
the interosseous membrane. The vessels in relation with the membrane
should be allowed to remain. Let the dissector now alternately pro-
nate and supinate the hand and note the varying relations between the
shafts of the bones which are thus brought about, as well as certain
differences in the anterior and posterior radio-ulnar ligaments. Thus,
it is apparent that the shafts of the bones are most nearly parallel and
are farthest apart, and consequently the interosseous membrane is most
tense, when the forearm is midway between pronation and supination,
i.e., when the thumb points upward. One may note, too, that in full
supination, the lower extremity of the radius is on a plane somewhat
above—when the forearm is in the horizontal plane—the head of the
ulna, while in full pronation the head of the ulna projects dorsally.
The axis of rotation of the radius is seen to correspond with a line pass-
ing through the head of the radius, the head of the ulna and the ring
finger (Treves). One may demonstrate, too, by laying the forearm
supine upon a board and placing the inner side of the distal end of the
ulna against a push-pin or nail driven into the board, a form of rotation
of the radius around the ulna without change of position by the latter
bone; the same sort of rotation may be illustrated in the living subject
by steadying one's right elbow against the side of the back of the chair
as one sits before a table, placing the right wrist supine upon the table’s
edge, and then bringing the forearm into the prone position while the
left thumb and index-finger, aided by voluntary effort, seek to prevent
movement of the ulna. Ordinarily, however, the head of the ulna moves
outward somewhat as the radius rotates inward. This is well shown
by sitting in the position just indicated but placing the tip of the left
thumb on the table on the ulnar side of the right wrist and the index-
finger on its radial side. Alternate pronation and supination will demon-
strate the participation of both bones in these movements. If, now, the
reader will grasp his right forearm just below the elbow, the forearm
being in the supine position, placing the tips of the fingers of the left
hand immediately to the outer side of the posterior border of the ulna
so that the tip of the little finger rests between the olecranon and the
outer condyle, while the left thumb rests upon the anterior surface of
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the forearm, the act of supination will enable him to recognize the two
chief agents that produce this act. Under the tips of his fingers he
will note the contraction of the anconeus to bring about the necessary
outward movement of the distal end of the ulna, and under his thumb
he will perceive the pronator radii teres in action as it rotates the radius
inward.

The Superior Radio-Ulnar Articulation.—The superior or proximal
radio-ulnar articulation (Fig. 72), which is of the trochoid variety, occurs
between the periphery of the head of the radius and the lesser sigmoid
cavity of the ulna. The ligament is the orbicular ligament, a strong
band which is attached to the anterior and posterior margins of the
lesser sigmoid cavity and closely embraces the head and neck of the
radius, being attached also to the inner side of its neck but being sepa-
rated elsewhere from the bone by the synovial membrane. The con-
nection of this ligament with the external lateral ligdment of the elbow-
joint has been noted above, as well as the continuity of the synovial
membrane with that of the elbow-joint.

The middle radio-ulnar articulation is merely an association between
the shafts of the bones by the interosseous membrane and the oblique
ligament. The oblique ligament (chorda obliqua) is a band which passes
from the tubercle of the ulna downward and outward to the upper end
of the oblique line of the radius (Fig. 71). The interosseous membrane
(membrana interossca interbrachii), connecting the adjacent inter-
osseous borders of the radius and ulna, consists chiefly of fibres which
pass downward and inward from the radius to the ulna, but includes a
few bands passing downward and outward. The relations of the anterior
interosseous nerve and artery and of the deep muscles of the forearm
to this membrane have been indicated.

The Inferior Radie~Ulnar Articulation.—This trochoid or pivot=joint,
formed by the apposition of the sigmoid cavity of the radius and the
lateral articular surface of the head of the ulna, includes as its ligaments,
anterior and posterior bands forming a capsule, and the fibro-cartilage
or discus articularis. The discus articularis (Fig. 74) is triangular in
shape, quite flexible, and scparates the inferior articular surface of the
head of the ulna from the cuneiform bone. Its apex, directed inward,
is attached by a short band to the depression between the styloid process
of the ulna and the head of that bone, while its base is attached to the
lower margin of the sigmoid cavity of the radius, and its anterior and
posterior borders are connected with the ulna and the ligaments of the
wrist-joint. Both the upper and the lower surfaces are concave, the
thinned-out central portion being occasionally perforated. The synovial
membrane of this joint, the membrana sacciformis, lines the horizontal
portion of the joint-cavity between the ulna and the cartilage as well
as the space between the articular surfaces of the two bones.
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With the hand in the position of pronation, let the dissector incise
the posterior ligament of this joint (Fig. 73) and the synovial sac by a
vertical cut, following this by a transverse incision close to the lower
extremity of the ulna, the knife, in the latter case, entering between
the ulna and the discus. Further and more satisfactory examination

Pi16. 73.—Dissection of the inferior radio-ulnar, the radio-carpal, the intercarpal, the carpo-
metacarpal, the metacarpo-phalangeal and the interphalangeal articulations, dorsal view.

of the discus may be made during the dissection of the wrist-joint.
THE WRIsST-JOINT (articulatio radiocarpea) . —The articular surfaces
involved in the radio-carpal joint (Fig. 73), which is of the condyloid
type, are the lower surface of the radius and that of the discus articularis,
constituting the receiving cavity, and the upper surfaces of the scaphoid,
semilunar and cuneiform bones forming the condyle or meniscus.
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The ligaments, which are merely localized thickenings of a capsule, are
the internal lateral (1. collaterale carpi ulnare), a rounded band attached
above to the ulnar styloid process and below, where it is split, to the
inner side of the cuneiform bone and to the pisiform bone; the external
lateral (1. collaterale carpi radiale), passing from the radial styloid proc-
ess to the outer side of the scaphoid and to a slight extent to the trape-
zium; the anterior ligament (. radiocarpeum volare), broad and mem-
branous, connecting the lower margins of the radius and ulna with the
palmar surfaces of the first row of carpal bones except the pisiform; the
posterior ligament (1. radiocarpeum dorsale), attached above to the lower
edge of the dorsal aspect of the radius and below to the dorsal surfaces
of the scaphoid, semilunar and cuneiform bones.

The blood-supply is effected by the anterior and posterior carpal
branches of the radial and ulnar arteries, the anterior and posterior inter-
osseous arteries and the deep palmar arch (Figs. 69 and 65).

Head of ulna Capsule of inferior radio-ulnar joint

Styloid process of ulna

Triangular cartilage Capsule of wrist-joint

F16. 74.—Lower end of right radius in pronation.

The nerve=supply is from the ulnar (Fig. 75), the posterior inter-
osseous (Fig. 69), and in some cases, at least, the median (Fig. 75).

The relations of tendons to this joint, those of the flexor profundus
digitorum and the flexor longus pollicis, and less intimately those of the
flexor sublimis digitorum and flexores carpi ulnaris and radialis in front,
and of the extensor tendons of the wrist and digits dorsally and laterally
are to be noted in denuding the capsule.

The dissector will appreciate, in his efforts to recognize and identify
the ligaments of this joint, that they blend with the ligaments of the
intercarpal articulations to no inconsiderable degree. Note should be
made of the obliquity of certain bands in the anterior and posterior
ligaments and especially of that rounded fasciculus of the former which
passes from the front of the ulna to the semilunar and cuneiform bones,
as well as of the general laxness of the capsule. After studying the
movements of the joint, flexion, extension, adduction, abduction and
circumduction, and isolating the entering nerves and vessels, the capsule
may be incised, preferably by a transverse cut on the dorsal aspect, a line
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or two below the radius, that the articular surfaces may be studied. This
incision well displays these surfaces, that of the radius showing the divi-
sion into the two facets for the scaphoid and semilunar respectively, the
surfaces of the latter bones appearing practically as a unit forming the
“condyle” but their separate identity being plainly indicated by a

Pi1c. 75.—Dissection of the inferior radio-ulnar, the radio-carpal, the intercarpal, the carpo-
met pal, the t. po-phalangeal and the interphalangeal articulations, volar view,

rounded antero-posterior ridge, the interosseous ligament, which con-
nects these two bones (Fig. 73) and helps to separate the cavity of the
wrist-joint from the intercarpal joints. A similar incision may be made
on the anterior surface of the joint, supplemented by division of the inter-
nal lateral ligament in order to expose more fully the articular disk or

triangular cartilage, the attachments of which latter (p. 152) should
now be noted.
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From this study of the wrist-joint it is apparent that neither the form of the ar-
ticulated surfaces nor the strength of the ligaments confers a great degree of security
upon the joint, and that its stability must depend largely therefore upon the protec-
tion afforded by the related tendons and their fibrous sheaths. Even with this safe-
guard it might be expected, considering the degree of exposure of the joint to injury,
that luxations here would be of more frequent occurrence than they are. Asa matter
of fact, they are comparatively infrequent. They comprise the backward dislocation,
which is much the most common variety; the forward and the quite rare inward and
outward luxations.

The diseases to which the joint is liable are synovitis, the effusion attending which
is first and most apparent on the posterior surface because of the relative thinness of
the posterior ligament and its closer proximity to the surface; and arthritis, which
may be of tuberculous, rheumatic or gonorrheeal type.

THE CArpPAL JOINTSs (articulatio intercarpea).—These joints, which
are chiefly arthrodial in type, include the articulations of the proximal
row with the second row of bones and of the individual bones with each
other.

The Joints of the Proximal Row of Carpal Bones.—The ligaments
concerned are palmar and dorsal bands which connect the palmar and
dorsal surfaces respectively of the scaphoid and semilunar and the semi-
lunar and cuneiform (Figs. 73 and 75), a capsular ligament connecting
the pisiform with the cuneiform and fwo interosseous ligaments, one
between the scaphoid and semilunar and one between the semilunar and
the cuneiform (Fig. 73).

To expose the dorsal and palmar ligaments, the anterior and posterior
ligaments of the wrist-joint must be removed from their attachments to
- the carpal bones, the association between the two sets of ligaments being
very intimate. The interosseous ligaments (Fig. 73), on a level with the
proximal surfaces of the bones to which they pertain, help to form the
cavity of the wrist-joint and to separate it from the cavities of the carpal
joints. After noting the piso-uncinate and piso-metacarpal or palmar
. ligaments, which connect the pisiform bone with the uncinate process
of the unciform and the base of the fifth metacarpal bone respectively,
the capsule of the piso-cuneiform joint may be opened. Its synovial
sac is strictly isolated.

Articulations Between the Two Rows of Carpal Bones, the Mid-
Carpal Joint.—The ligaments concerned are anterior or volar and posterior,
and tnternal and external lateral ligaments connecting the contiguous
surfaces of the bones involved in the regions corresponding to their
names. Let the dissector incise the dorsal ligament (Fig. 73) and note
that the trapezium and trapezoid articulate with the scaphoid, the
unciform with the cuneiform, while the head of the os magnum (Fig. 73)
is received into a socket-like depression formed by the scaphoid and the
semilunar, this latter articulation constituting a sort of enarthrodial joint.

The Joints of the Distal Row of Carpal Bones.—The ligaments of
these joints are transverse posterior or dorsal and palmar or volar bands
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connecting the surfaces of contiguous bones (Fig. 73) and three inter-
osseous ligaments interposed between the bones. The interosseous lig-
ament between the trapezium and trapezoid is near the palmar surface,
that between the trapezoid and magnum is near the dorsal surface, while
the one connecting the magnum and unciform is near the distal portions
of those bones.

The movements of the mid-carpal joint are flexion and extension,
with a slight degree of rotation permitted by the form of the articulation
between the head of the magnum and the scaphoid and semilunar (Fig.
73). The synovial membrane will be referred to below.

THE CARPO-METACARPAL ARTICULATIONS.—With the exception to
be noted below, 7.¢., the joint between the trapezium and the metacarpal
bone of the thumb, these joints are of the arthrodial type. The ligaments
are dorsal, palmar or volar, and two interosseous. The dorsal bands,
stronger than the volar ligaments, connect the trapezium and trapezoid

Capsule of wrist-joint Head of ulna

Capsule of inferior radio-ulnar
joint

Styloid process of radius

Ligament of triangular cartilage

Uyt

Triangular cartilage Styloid process of ulna

F16. 76.—Lower end of right radius in supination..

with the second (index) metacarpus, the trapezoid and magnum with
the third metacarpus, the magnum and the unciform with the fourth,
and the unciform with the fifth. The palmar ligaments have a somewhat
similar arrangement, the third metacarpus, however, being connected
with three carpal bones, the trapezium, the magnum and the unciform.
The interosseous ligaments connect the bases of the third and fourth
metacarpals with the contiguous distal angles of the magnum and unci-
form. After the dissection of a few of the dorsal and palmar ligaments,
the joints between the unciform and magnum and the third and fourth
metacarpi should be opened from the dorsal surface to expose the inter-
osseous ligaments.

The Articulation of the Trapezium with the First Metacarpus.—
This is a saddle=joint or joint by reciprocal reception. The ligament is
a capsule, which should be incised to permit of inspection of the articular
surfaces, which are mutually adapted to each other by the fact that one
presents a concavity corresponding to the convexity of the other. The
motion permitted is thus very free, including flexion and extension,
abduction, adduction and circumduction.
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The Synovial Membrane of the Carpus.—This membrane occupies
all the joints of the proximal row of carpal bones save that between the
pisiform and the cuneiform, the cavity of the mid-carpal joint, all the
joints of the distal row of bones and all the carpo-metacarpal joints
except that between the trapezium and the metacarpal bone of the
thumb.

THE INTERMETACARPAL ARTICULATIONS.—The bases of the four
inner metacarpal bones articulate with each other by small articular
facets and are held together by transversely directed dorsal and palmar
ligaments (Fig. 75) and by interosseous ligaments. One or two of the
joints should be opened.

The transverse metacarpal ligament connects the distal extremities
of these bones on their palmar aspects.

THE METACARPO-PHALANGEAL ARrTICULATIONS.—These condyloid
joints between the heads of the metacarpal bones and the bases of the
proximal phalanges are provided with lateral ligaments in the form of
strong bands and anterior or volar or glenoid ligaments, grooved for the
flexor tendon (Fig. 66). One of the volar ligaments should be reflected
as shown in Fig. 75. The place of a posterior ligament is supplied by
the extensor tendon and its aponeurosis. One of these should be reflected
without disturbing the synovial membrane, as shown in the case of the
little finger in Fig. 73.

The movements of these joints are chiefly flexion and extension;
to a less degree, abduction, adduction and circumduction.

THE INTERPHALANGEAL ARTICULATIONS (articulationes digitorum
manus).—The ligaments of these ginglymus joints are, as in the preced-
ing case, the anterior and the two lateral, the place of the posterior liga-
ment being supplied by the extensor tendon (Fig. 73).

The bones of the forearm should be studied at this stage (a), as to their relations
to each other, (b), their relations to the surrounding muscles and hence to the surface,
and (c), their salient anatomical features.

From their relations to each other and to the interosseous space as pointed out
above (p. 151) it is evident that in general the most favorable position in which to
place the forearm in treating a fracture of one or both bones is midway between pro-
nation and supination, since in this position the space is least encroached upon. An
exception to this general rule is found in fracture of the radius above the insertion
of the pronator radii teres. In this fracture the upper fragment will be fully supi-
nated by the action of the biceps, and if, therefore, the limb be dressed in the semi-
prone position and union occurs with the upper fragment supinated and the lower .
semi-prone, the supinating function of the biceps will be lost.

The ulna in its relation to surrounding muscles has been sufficiently considered
(p. 101). Fracture of the olecranon is of rather frequent occurrence, this process being
displaced upward in such a fracture by the action of the triceps. Fracture of the
coronoid process is mentioned on p. 100. The upper epiphysis, including only the
upper part of the olecranon, unites with the shaft at the sixteenth year: the dissector
should make an cffort to trace the line of epiphyseal union as it passes downward
and backward from the upper and front part of the greater sigmoid cavity. The lower
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epiphysis, including the articular surfaces and the styloid process, unites with the
diaphysis in the eighteenth year; it is rarely separated by injury. The shaft of the
ulna is liable to fracture at any point, the practically subcutaneous situation of much
of it accounting for the ease with which fractures become compound.

The radius, as previously noted (p. 101), is quite embedded in muscles above,
where the bone is most slender, but is less well protected below. Partly for this rea-
son and partly for mechanical reasons having to do with its relation to the wrist
and hand, fractures of the bone increase in frequency from above downward, the
fracture of Colles, the seat of which is at some point within two inches of the lower
end of the bone, being one of the most common of all fractures. The lower epiphysts
unites with the diaphysis in the eighteenth or nineteenth year; its line of union is
about three fourths of an inch above the apex of the styloid process and about one
fourth of an inch above the lower extremity on the ulnar side of the bone. Separa-
tion of the lower epiphysis is quite common and may be mistaken for Colles’ fracture.
The upper epiphysis, comprising the head, unites with the diaphysis in the fifteenth
year and is not frequently separated by violence, except possibly in partial degree in
very young children.



CHAPTER 11
THE LOWER LIMB.

THE dissector of the lower limb, in accordance with the general
scheme of the arrangement of the work on the cadaver, begins his work
with the dissection of the gluteal region, after the completion of which
he works out the structures of the popliteal space, then those of the dorsal

F10. 77.—Dissection of posterior aspect of hip-joint and sacro-iliac and sacro-sciatic ligaments.

aspect of the thigh. The work on these regions is to be completed in the

time allotted to the dissectors of the upper limb and of the abdomen and

thorax for the dissection respectively of the dorsal aspect of the shoulder

and the dorsal surface of the trunk. Before undertaking the dissection,

the bones involved should be reviewed, the student procuring a bony

pelvis and a femur, or studying the parts in the articulated skeleton.
160
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Middle gluteal line e oF UM

Fic. 78.—Right innominate bone, outer aspect.

The Postero-Lateral Aspect of the Bony Pelvis.—The dorsum of the
ilium or outer surface (Fig. 78), subdivided into areas for the several
attachments of the three gluteal muscles by the superior, the middle and
the tnferior gluteal lines, presents above, the crest, with its anterior and
posterior superior spines, and in front a short concave anterior border
which terminates below in the anterior tnferior spine, while behind is a

still shorter posterior border with its posterior inferior spine. The inferior
11
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border is continuous in its anterior half or more with the ischium and
pubis with which it forms the acetabulum, while its remaining part is
free and forms part of the boundary of the great sacro-sciatic notch.

Intercondylar notch

P16, 79.—Right femur from behind. The outline figure shows the arcas of muscular attachment.

The body of the ischium (Fig. 78) contributes to the acetabulum a
little more than two fifths of that cavity, and its posterior border bounds
the great sacro-sciatic notch in front. The dorsally projecting ischial
spine divides the greater sacro-sciatic notch, which is above it, from the
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lesser sacro-sciatic notch situated below. The tuberosity of the ischium,
massive and marked by ridges and impressions for muscular and liga-
mentous attachments, helps to bound the obturator or thyroid foramen
and presents a groove just below the acetabulum for the obturator
externus. The ramus of the ischium passing forward from the tuberosity
joins the vertical ramus of the pubis and with the latter forms a large
part of the circumference of the foramen obturatum.

The dorsal aspect of the sacrum (Fig. 77), with its tubercles and pos-
terior sacral foramina, is noteworthy, as are also the coccyx and the
greater and lesser sacro-sciatic ligaments and the greater and lesser
sacro-sciatic foramina. The student should note that the greater liga-
ment bounds both foramina behind (Fig. 78), the two foramina being
separated from each other by the lesser ligament and by the spine of the
ischium, and that the lesser ligament is anterior to the greater.

The Posterior Aspect of the Femur.—The parts of the femur to be
noted in this connection (Fig. 79) are the head, the neck with the posterior
intertrochanteric line, the great trochanter with its digital fossa on its inner
aspect, the linea aspera and its upper and lower diverging lips, the latter
enclosing the popliteal surface of the femur, and the linea quadrati, a ver-
tical line or ridge which intersects the posterior intertrochanteric line.

THE GLUTEAL REGION.

SURFACE ANATOMY.

The crest of the ilium with its anterior superior spine, and its pos=
terior superior and posterior inferior spines (p. 161), is easily recog-
nizable. The tubercles of the sacrum and the tip of the coccyx are also
recognizable by touch. The margin of the great sacro-sciatic foramen is
obscurely palpable, while the tuberosity of the ischium and the great
trochanter of the femur are rather conspicuous landmarks. The rounded
contour of the buttock is due in large measure to the gluteus maximus
muscle. The gluteo-femoral fold or sulcus (Fig. 80), a transverse crease
below the butteck, delimiting the latter from the posterior surface of the
thigh, is quite conspicuous in extension of the thigh, but does not indi-
cate the lower border of the gluteus maximus, which corresponds with
a line extending downward and outward.

This gluteo-femoral fold is partially or totally obliterated in the early stage of
coxalgia by reason of the slight degree of flexion in which the thigh is fixed by the
muscles in that disease. The rounded contour above mentioned is also impaired to
some extent in the same disease, owing to wasting of the muscles from disuse.

The bony prominences mentioned have some important practical applications,
as for example the use of the anterior superior spine and the tuberosity of the ischium
- in the striking of Nélaton's line, which is drawn between these two points to deter-
mine shortening of the femur. This line under normal conditions crosses the tip of
the great trochanter, so that displacement of the trochanter above this line would
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indicate shortening from fracture of the femoral neck, or some form of dislocation
of the femur. Bryant's line utilizes the anterior superior spine of the ilium from
which to drop a line at right angles to the long axis of the trunk, the distance between
this line and the great trochanter being measured on both sides of the body and com-
pared, lessening of this distance indicating shortening of the corresponding femur.

rest of ilium

Trochanter major
Rima natium

Gluteo-femoral sulcus:

Sulcus, due to tension
of ilio-tibial band

Inner condyle
Popliteal space

P1G. 80.—Surface anatomy of the gluteal region and the posterior aspect of the thigh and knee.

DISSECTION.

The skin of the buttock, which is of coarse texture, should be reflected
by making an incision along the line of the crest of the ilium and one .
along the mid-line of the sacrum (Fig. 80). The reflection of the skin
should be begun at the upper mesial corner and ‘t’he flap should be turned
>
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Cutaneous brs.

Inf. pudendal
teal cutaneous

2

F16. 81.—Superficial dissection of right buttock and thigh, showing cutaneous nerves of posterior
surface.

outward. A transverse incision may be added slightly below the gluteo-
femoral fold. The dissection is rather facilitated if the cadaver’s leg
and thigh are dropped over the edge of the table in order to make tense
the gluteus maximus.
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THE SupERFICIAL Fascia.—The superficial fascia may be the seat of
excessive fatty deposit according to the peculiarity of the individual.
Although theoretically containing the superficial vessels and nerves,
practically these will be found bencath the superficial fascia except as
to their terminations. The lateral cutaneous branch of the twelfth
dorsal nerve will be found just below the crest of the ilium and about
one inch back of its anterior extremity (Fig. 11), lying upon the deep
fascia. Having been found, it should be picked up and traced to its
distribution upon the anterior portion of the buttock. The iliac branch
of the ilio<hypogastric nerve (Fig. 11) will be found a short distance
back of the preceding nerve, having crossed the crest of the ilium after
perforating the external oblique muscle in order to reach its area of dis-
tribution upon the buttock. Cutaneous branches of the lumbar nerves
will be found in varying degree upon the region of the buttock below the
iliac crest and posterior to the distribution of the nerves last mentioned
as well as some cutaneous branches of the dorsal divisions of the sacral
nerves (Fig. 81). Having isolated these nerve-trunks the superficial
fascia may be reflected as a flap in the same direction as the skin, the
disscctor scarching in the neighborhood of the lower border of the gluteus
maximus muscle for some cutaneous branches of the inferior gluteal
nerve which curve around the lower border of the muscle to reach their
cutancous distribution, or which may pierce the muscle near its lower
border.

THE DEeEP Fascia.—Beginning at the crest of the ilium anterior
to the position of the gluteus maximus (Fig. 82) the deep fascia may be
traced from its attachment to the iliac crest downward over the gluteus
medius muscle to the outer border of the gluteus maximus, where it
splits into two layers which enclose the latter muscle between them.
Traced downward, the superficial layer of the deep fascia will be seen to
be continuous with the decp fascia of the thigh below the border of the
muscle, at which point it is joined on its decp surface by the deep layer.

Thus a collection of blood or pus within the gluteus maximus will be
enclosed between the two layers of the deep fascia.

Gruteus Maximmus (Fig. 83).—Origin, the crest and outer surface
of the ilium posterior to the superior gluteal ridge, the posterior surface
of the sacrum and coccyx and the posterior surface of the great sacro-
sciatic ligament; insertion, the fascia lata by a tendon and the gluteal
ridge of the femur between the attachments of the adductor magnus
and the vastus internus; nerve-supply, the fifth lumbar and first and
second sacral nerves through the inferior gluteal; action, extension of the
thigh upon the trunk and external rotation.

Denude this muscle by incising the cnveloping layer of fascia near
the origin of the muscle and dissccting in the course of the muscular



THE GLUTEUS MAXIMUS 167

bundles, noting the extreme coarseness of the latter. After its complete
exposure it should be dctached along its line of origin and reflected out-
ward. In doing this, one must proceed cautiously in order to avoid

Crest of ilium

Gluteus maximus

Tendon of biceps

F1c. 82.—Lateral surface of right thigh invested by fascia lata.

nerves and vessels which are encountered at various points in proximity
to the line of origin. In raising the upper part of the muscle the superior
gluteal artery and nerve will be encountered at their emergence through
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Sacral and
o

insertion

Pi1c. 83.—Superficial dissection of posterior surface of right buttock and thigh, showing muscles
undisturbed.

the upper part of the great sacro-sciatic foramen, the artery sending
some muscular branches to the gluteus maximus which must necessarily
be sacrificed in reflecting the muscle. Nearer the sacrum, and farther
down, the inferior glutecal nerve as well as other nerve trunks, and the
sciatic artery, emerging through the lower part of the foramen, are to
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be avoided. In raising that part of the muscle which arises from the
great sacro-sciatic ligament, the perforating cutaneous nerve, a branch
of the fourth sacral nerve which perforates the ligament in common with °
the coccygeal artery, is also to be avoided. Some of the muscular
branches to the gluteus maximus which come from the inferior gluteal
nerve enter the deep surface of the muscle not far from the edge of the
great sacro-sciatic ligament. These may be left attached to the muscle
for the present at least. The tuberosity of the ischium, now exposed,
presents on its superficial aspect a bursa which is usually easily demon-
strable.

Inflammation of this bursa is known as ‘“weaver’s "’ or *‘lighterman’s bottom”’;
it results from the irritation of much sitting..

Gruteus Mebius (Fig. 84).—Origin, the outer surface of the ilium
between the superior and middle gluteal lines; insertion, the outer sur-
face of the great trochanter of the femur; nerve-supply, the superior
gluteal nerve (fourth and fifth lumbar and first sacral); action, extension
of the thigh and either external or internal rotation of the thigh, accord-
ing as the posterior or anterior parts of the muscle act.

The deep fascia should be removed from the upper and anterior
portion of the muscle and the rather soft cellular tissue should be
removed from the remaining part of its surface. The muscle may be
incised about three inches from its insertiont by an incision transverse
to the direction of its fibres, and the proximal portion may be cautiously
reflected upward and inward, taking care to avoid injuring the nerves
and vessels beneath it. The distal portion may also be reflected or at
least elevated, and the bursa which separates the terminal part of the
muscle from the anterior portion of the outer surface of the great tro-
chanter may be looked for.

The giuteal artery (a. glutza superior), a branch of the posterior
trunk of the internal iliac, or rather the continuation of that trunk,
emerges through the upper part of the great sacro-sciatic foramen
(Fig. 84). Giving some branches to the deep surface of the gluteus
maximus muscle, it divides into a superficial and a deep branch. The
superficial branch divides into vessels some of which are distributed to
the great gluteal muscle while others perforate it near its origin to anas-
tomose over the dorsal surface of the sacrum with the dorsal branches
of the sacral arteries. The deep branch further divides into an upper
and a lower trunk. The upper trunk ascends toward the crest of the ilium
and makes its way along the upper border of the gluteus minimus toward
the anterior superior iliac spine, where it anastomoses with the deep
circumflex iliac and the ascending branches of the external circumflex
of the profunda femoris (p. 205); the lower branch of the deep division
passes over the surface of the gluteus minimus muscle toward the great
trochanter, sending branches to the muscles and to the hip-joint. In
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tracing these arterial trurks one rmust exercise care to avoid injuring
.

The imporiance of the ana<omonss fc—er! by the saperior gluteal artery is indi-
cated on p. 206. Tois vesmel s someimes the seat of aneurimm. It is also some-
times iniared in stab wounds of tae bziuck. For either condition its higation may
be nectssary. It may be kucased a2 the fuoction of 1oe wpper third with the middle
third f 4 line drawn from the pusteriy . superie spine of the iium to the great tro-
chanter of the femur.

P10, 84.—Deep dissection of right glutea! region.

The superior gluteal nerve' (Fig. 85), a branch of the sacral plexus
deriving its fibres from the fourth and fifth lumbar and first sacral nerves,
emerges through the upper part of the great sacro-sciatic foramen and
distributing muscular branches to the superficial surface of the gluteus
minimus (inferior branch) and the deep surface of the gluteus medius
(superior branch), it passes forward between these two muscles toward
the anterior inferior spine of the ilium and terminates by supplying the
tensor fasciee femoris muscle. These branches should be carefully fol-
lowed out.

! n. glutseus superior.
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Gruteus Minmuus (Fig. 86).—Origin, the outer surface of the ilium
between the inferior and middle gluteal lines; insertion, the anterior
border of the great trochanter of the femur; nerve=supply, the fourth and
fifth lumbar and first sacral nerves through the superior gluteal nerve;
action, abduction of the thigh and internal rotation.

The surface of this muscle should now be denuded, care being taken
to preserve the arteries and nerves just dissected.

PyrirorMis (Figs. 86 and 87).—Origin, by three fleshy processes
from the front surface of the sacrum between the first and second, the
second and third, and the third and fourth anterior sacral foramina and
from the margin of the great sacro-sciatic foramen; insertion, the upper
border of the great trochanter; nerve=supply, the first and second sacral
nerves through the sacral plexus; action, external rotation of the thigh.

This muscle should be dissected from the point where it emerges
through the great sacro-sciatic foramen, the aperture through which
it emerges from the pelvis, note being taken of its partial origin from the
upper and posterior border of the foramen as well as from the great
sacro-sciatic ligament. Being a muscle of rather delicate texture, it is
sometimes lacerated in the dissection and hence its dissection requires
care. Denudation should be carried on to the tendon of insertion. Not
infrequently the muscle will be perforated by the great sciatic nerve or
by a part of this nerve.

The small sciatic nerve! (Fig. 84), a branch of the sacral plexus or of
the pudendal plexus, composed of fibres derived from the second and
third and sometimes the first sacral nerves, emerges from the pelvis
through the great sacro-sciatic foramen below the pyriformis, being
placed superficially to the great sciatic nerve and the sciatic artery. It
should be traced to the lower margin of the dissection and preserved, to
be more particularly examined later.

The sciatic artery (a. glutea inferior), a rather large vessel, will be
found at the lower border of the pyriformis near the great sacro-sciatic
ligament (Fig. 84). It is one of the terminal branches of the anterior
trunk of the internal iliac, emerging from the pelvis through the great
sacro-sciatic foramen below the pyriformis. Its branches, as it passes
downward and outward, are the coccygeal, which, passing inward, pierces
the great sacro-sciatic ligament and the origin of the gluteus maximus
(Fig. 84) to reach the dorsal surface of the sacrum and coccyx; the infe-
rior gluteal, which enters the deep surface of the gluteus maximus; cuta-
neous and muscular branches; the comes nervi ischiadici, which runs
upon or in the substance of the great sciatic nerve; an articular branch
to the hip-joint, which pierces the posterior part of the capsule of that
joint usually below the combined tendons of the obturator internus

! n. cutaneus femoris posterior.
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and the gemelli; the anastomotic branch, which terminates by anasto-
mosing with the internal and external circumflex arteries and the superior
perforating artery to form the crucial anastomosis at the upper back
part of the thigh.

The crucial anastomosis, it will be seen, would assist in establishing the collateral
circulation after ligation of the common femoral or of the external iliac. The accom-
panying artery of the great sciatic nerve, although usually a very small vessel, has
been found enlarged to such an extent after ligation of the femoral artery as to have
been one of the chief agents in carrying on the circulation by its anastomoses with
the branches of the popliteal artery. For the location of the sciatic artery see p. 174.

The inferior gluteal nerve (Fig. 85), a branch of the sacral plexus
derived from the fourth and fifth lumbar and the first and second sacral
nerves, passes out of the pelvis through the great sacro-sciatic foramen
below the pyriformis superficially to the great sciatic nerve and supplies
the gluteus maximus muscle and the skin over the lower part of this
muscle as previously indicated.

THE GREAT SciATic NERVE (n. ischiadicus).—This nerve-trunk,
the largest in the body, is a branch of the sacral plexus, being composed
of fibres derived from the fourth and fifth lumbar and the first, second,
and third sacral nerves. It emerges from the pelvis through the great
sacro-sciatic foramen below the pyriformis (Fig. 85), sometimes as a
single trunk, sometimes in two divisions, in which latter case the two
divisions may remain scparate, constituting the internal and external
popliteal nerves, or may reunite to divide later at any point short of
the popliteal space into the internal and external popliteal nerves. This
nerve should be traced to the lower limit of the dissection. An articular
branch for the hip-joint may arise from it in the gluteal region.

OBTURATOR INTERNUS (Fig. 86).—Origin, the inner surface of the
lateral wall of the pelvis including the upper and anterior margins of
the obturator foramen (rami of pubis and ischium), the inner surface of
the obturator membrane (Fig. 87) and the inner surface of the ischium
behind the foramen. Passing downward its fibres converge to terminate
in a tendon which passes out of the pelvic cavity through the lesser
sacro-sciatic foramen to be inserted into the upper border of the great
trochanter in common with the two gemelli muscles; nerve-supply, a
branch from the sacral plexus; action, external rotation of the thigh.

In this dissection the dissector will encounter only the tendon of this
muscle as it emerges from the lesser sacro-sciatic foramen. The tendon
may be almost wholly obscured by muscular fibres which approach it
from above and from below, these being respectively the gemellus
superior and the gemellus inferior.

The nerve to the obturator internus, derived from the sacral plexus,
crosses the muscle or its tendon near the emergence of the latter from the
pelvis (Fig. 85), the nerve leaving the pelvis through the greater foramen.
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Tue Gemerrl MuscLes (Fig. 86).—Origin, the superior from the
upper border of the lesser sacro-sciatic foramen, 7.e., the spine of the
ischium; the inferior from the lower border of this aperture, or the tuber-
osity of the ischium; insertion, the tendon of the obturator internus and

P1c. 85.—Deep dissection of right buttock, showing emergence of great sciatic nerve below pyri-
formis muscle; also muscular branches and posterior divisions of sacral nerves.

the great trochanter; nerve=supply, the sacral plexus, the fibres for the
superior gemellus by way of the nerve to the obturator internus, while
those for the lower muscle reach it by way of the branch to the quadratus
femoris; action, external rotation of the thigh.



174 PRACTICAL ANATOMY

In cleaning these muscles, the nerves of supply will be found entering
their superficial surfaces. If the thigh be slightly rotated inward to relax
the muscles and thus to permit of their being to some extent inverted,
a small nerve-trunk will be found passing under the muscles downward
and outward to reach the quadratus femoris muscle.

The internal pudic artery (a. pudenda interna), a terminal branch of
the anterior trunk of the internal iliac, comes out of the pelvis through
the great sacro-sciatic foramen in company with the pudic nerve, and

Pio. 86.—Deep dissection of the right buttock, showing muscles attached to greater trochanter
of femur,

crossing externally the spine of the ischium passes through the lesser
sacro-sciatic foramen to enter the outer part of the ischio-rectal fossa.
The artery is quite well hidden under the border of the great sacro-
sciatic ligament. Having discovered the vessel it may be pulled out
slightly by a director or blunt hook, that it may be thoroughly denuded.
It gives off no noteworthy branches here; its further course belongs to
the dissection of the perinceum (Fig. 84).

To locate the internal pudic and sciatic arteries for the purpose of ligating
them for wound or aneurism, they may be found at the junction of the middle third

with the lower third of a line drawn from the posterior superior spine of the ilium
to the tuberosity of the ischium.
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The pudic nerve (n. pudendus), a branch of the sacral (or pudendal)
plexus, its fibres emanating from the second, third and fourth sacral
nerves, will be found upon the inner side of the internal pudic artery
under cover of the great sacro-sciatic ligament. Like its companion
artery, it leaves the pelvic cavity through the great sacro-sciatic fora-
men below the pyriformis, crosses the spine of the ischium externally
and traverses the lesser sacro-sciatic foramen to reach the ischio-rectal
fossa.

QuapraTus FEMoRrIs.—Origin, the outer surface of the tuberosity
of the ischium; insertion, the linea quadrati of the femur (Fig. 84);

amen

Sy

Fi16. 87.—Dissection of right postero-iateral wall of pelvis from within, showing pyriformis and
obturator internus muscles.

nerve-supply, the fourth and fifth lumbar and first sacral nerves through
a branch from the sacral plexus; action, external rotation of the femur.

In cleaning this muscle the terminal portion of the internal circum-
flex artery will be encountered at its lower border near its outer extremity
and the transverse branch of the internal circumflex near its inner
extremity, between it and the adductor magnus, while immediately
above it in a somewhat depressed interval will be found a portion of the
obturator externus muscle and the termination of the ascending branch
of the internal circumflex artery (Fig. 84).

The obturator externus muscle as it lies in relation with the pos-
terior surface of the hip-joint capsule in the interval between the quad-
ratus and the gemellus inferior should be isolated and elevated, the leg
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*asmg rrzsed inward to permit of the latter procedure, in order that its
reiztion v e capsule of the joint may be properly noted. Occasionally
<ae wendon of the muscle is quite intimately united with the capsule for
as much as an inch before its termination.

The posterior aspect of the hip-joint can be examined most advan-
tageously after the completion of the dissection of the posterior surface
of the thigh.

THE POSTERIOR SURFACE OF THE THIGH AND THE
POPLITEAL SPACE.

THE SURFACE ANATOMY.

This region presents no very special superficial landmarks, the mus-
cular mass of the thigh flexors constituting the prominence and being
responsible for the contour of this portion of the thigh, this convex con-
tour giving way near the region of the knee to the concavity correspond-
ing to the popliteal space (Fig. 80).

The region of the popliteal space, the depression at the bend of the
knee, is lozenge-shaped, the upper half being bounded internally by a
ridge which is due to the inner hamstring tendons (the semitendinosus,
* semimembranosus, the gracilis and the sartorius); it is bounded exter-
nally by a ridge due to the outer hamstring tendon or the tendon of the
biceps. The lower half of the space is bounded on cither side by the
rounded eminence due to the presence of the corresponding head of the
gastrocnemius muscle. Passing approximately through the mid-line of
this space are the popliteal artery and vein.

DISSECTION OF THE POPLITEAL SPACE.

Two transverse incisions, one at a point about six inches above, and
the other four or five inches below, the bend of the knee should be made,
these being connected by a median longitudinal incision. The two skin-
flaps thus outlined should be reflected in the usual manner.

THe SuperricIAL Fascia.—The superficial fascia presents here the
usual characteristic adipose and cellular layers and, as usual, contains
the ramifications of the superficial blood-vessels and nerves.

The small sciatic nerve (for origin see page 171) courses down the
middle of the posterior aspect of the thigh benecath the deep fascia,
piercing the latter structure at the upper part of the popliteal space.
At this point the nerve should be sought and followed in its course
through the mid-line of the space to the lower limit of the dissection.
It will not be completely traced until later, since it usually terminates
at about the middle of the leg or, occasionally, as low down as within
three or four inches of the heel. Its cutaneous branches to the thigh
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(p. 183) and leg are given off during its course, those to the thigh piercing
the deep fascia at variable points. In the superficial fascia of the pop-
liteal space cutaneous nerves arc found along the inner and outer margins
of the space, coming respectively from the internal and external popliteal
nerves, the sural branch of the external popliteal or peroneal nerve
piercing the deep fascia over the outer head of the gastrocnemius.

The short or external saphenous vein, ascending along the mid-line
of the posterior surface of the leg, pierces the deep fascia opposite the
bend of the knee to terminate in the popliteal vein. This should be
cleaned down to the lower limit of the popliteal space; a branch of this
vein may be found at or near the point where it pierces the deep fascia,
this branch either passing upward a short distance to empty into the
popliteal vein or, more commonly, passing upward and inward to join
the internal saphenous vein (Fig. 88).

The cutaneous arteries, branches of the popliteal artery or of its
muscular branches, are not especially noteworthy; one branch, the
superficial sural artery, usually accompanies the short saphenous vein,
having pierced the deep fascia near the lower angle of the space.

THe Deep Fascia.—The deep fascia may be demonstrated by
removing what is left of the superficial fascia after having isolated the
structures mentioned above. The deep fascia of the popliteal region,
the popliteal fascia, is thicker than that of the thigh, presenting numerous
transverse bundles of fibrous tissue. The deep fascia should now be
incised by a median longitudinal incision and the two flaps thus indicated
should be reflected from the underlying muscles and other structures.
In reflecting the flaps of the popliteal fascia, the communicating popliteal
nerve, along the inner side of the lower half of the space, and the com=
municating peroneal nerve, at the outer angle of the space, or farther
out beyond the limit of its outer boundary (Fig. 88) near the head of
the fibula, should be found and isolated. These nerves may be found
under the deep fascia, or upon its surface in the lower part of the dis-
section, converging toward the middle of the back of the leg.

THE BoUNDARIES OF THE PopLITEAL Space.—Externally, the outer
hamstring tendon (tendon of the biceps) above, and the outer head
of the gastrocnemius below; internally, the inner hamstring tendons
(tendons of the semimembranosus, the semitendinosus, the gracilis and
the sartorius) above, the inner head of the gastrocnemius below (Fig. 88).

Denuding the tendon of the biceps and as much of its fleshy mass as
may come into relation with the space, one encounters on the inner side
of this tendon the peroneal nerve.

This relation of the peroneal nerve to the tendon is of interest in connection with
the operation of tenotomy (tendon-section) upon this tendon, which may be required
for contracted knee, the nerve being exposed to injury unless care be exercised to
avoid it.

12
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The inner hamstrings should be dissected sufficiently to demonstrate
their relation to the space; in the later dissection of the muscles of the
back of the thigh they will be considered in detail.

The two heads of the gastrocnemius muscle, arising respectively
from the inner and outer supracondylar ridges just above the inner and
outer condyles of the femur, should be cleaned, thus demonstrating
their relation to the popliteal space. The plantaris muscle (page 261), a

F1c. 88.—Dissection of right popliteal space, with structures §» situ,

small fusiform muscular mass terminating in a slender tendon, asso-
ciated with the outer head of the gastrocnemius and arising with it from
the femur above the outer condyle, should also be isolated.

The internal popliteal nerve, or tibial nerve,' a terminal branch of
the great sciatic, its fibres being derived from the fourth and fifth lumbar
and the first, second and third sacral nerves, enters the popliteal space
at its apex, lying superficially to the popliteal vein and artery, and upon

in, :i-bialis.
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their outer side above; passing through the middle of the space, it crosses
the vein and artery superficially, lying upon their inner side below. Its
further course will be seen in the dissection of the leg. Cleaning this
nerve, the branches encountered will be first cutaneous branches; two or
three articular branches, one of which is given off about opposite the
interval between the tibia and femur and perforates the posterior liga-
ment of the knee-joint with the azygos articular artery, a second accom-
panying the inferior internal articular artery, and a third, not always
present, accompanying the superior internal articular artery; muscular
branches to the two heads of the gastrocnemius, the plantaris, the soleus
and the popliteus, found in the lower half of the space; and the com-
municans poplitei (or tibialis). The last named, a large cutaneous
branch arising below the middle of the space, passes obliquely down-
ward and inward to unite usually at some point above the middle of
the leg with a similar branch from the external popliteal nerve to form
the external saphenous nerve (Fig. 130).

The external popliteal or peroneal nerve (n. fibularis), a terminal
branch of the great sciatic, its fibres coming from the fourth and fifth
lumbar and the first and second sacral nerves, passes along the outer
margin of the popliteal space upon the inner side of the tendon of the
biceps to the head of the fibula, where it quits the popliteal space and,
passing around the outer side of the head of the fibula, reaches the front
of the leg (page 245). Cutaneous branches of this nerve to the skin of
the popliteal space and one or more, the sural, to the skin of the outer
side of the leg, and one or two articular branches running with the exter-
nal articular arteries, should be searched for and isolated. The communi-
cans peronet or fibularis, the largest cutaneous branch, arising near
the head of the fibula, passes downward and inward to join the communi-
cans poplitei, thus forming the external saphenous nerve.

The Popliteal Vein.—The origin of this vein is by the convergence
of the accompanying veins of the anterior and posterior tibial arteries at
the lower border of the popliteus muscle. Passing approximately through
the centre of the space, it leaves it through the opening in the adductor
magnus to become the femoral vein. Displacing the superficially lying
internal popliteal nerve, the vein should be carefully denuded, when its
close association with the somewhat more deeply placed popliteal artery
will be noted. A popliteal lymph-node will be found usually in relation
with the vein near the middle of the space (Fig. 88); three or four other
less conspicuous and less constant nodes are found along the course of the
vessels. The tributaries of the popliteal vein are the short saphenous vein
(p. 257) and veins corresponding to the branches of the popliteal artery.

The popliteal vein is noteworthy for the thickness of its walls, by reason of which
it is seldom torn in accident or injury unless the violence is sufficient also to lacerate
the popliteal artery.
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Tue PoprLiTeAL ARTERY.—This vessel arises as the continuation of
the femoral artery, entering the popliteal space through the adductor
magnus and terminating at the lower border of the popliteus muscle by di-
viding into the anterior and posterior tibial arteries. Its course will beindi-
cated by a surface line passing through the middle of the popliteal space
inclining a little to the inncr side above. The branches of the popliteal
artery, some of which will have been encountered in dissecting the pop-
litcal vein, should be looked for during the progress of the dissection of
the artery itself, which latter should be begun at its beginning at the
upper part of the space, the popliteal vein and the internal popliteal
nerve being pulled aside to facilitate exposure of the vessel. In denuding
the artery, the dissector should look for the articular branch of the
obturator nerve (p. 220) which lies upon the artery; in most cases it is
difficult to discover.

The Branches of the Popliteal Artery.—The first branches encoun-
tered are the upper muscular branches, after which a few cutaneous
branches will be met with; the superior internal and external articular
branches arise from the inner and outer aspects respectively of the artery
a few inches above the knee-joint. Each one of these should be traced in
its course transversely outward or inward beneath the outer and inner
hamstring muscles respectively—the inner one piercing the adductor
magnus—to the corresponding aspect of the knee. The azygos (unpaired)
articular branch, arising usually from the deep aspect of the vessel
opposite the middle of the space, pierces the posterior ligament of the
knee-joint in company with a branch of the internal popliteal nerve;
this vessel may be overlooked or cut without the exercise of care in
slightly displacing the popliteal artery in order to expose it. Farther
along, the inferior internal and external articular branches arise, the
internal artery passing under the inner head of the gastrocnemius to get
to the inner aspect of the knee and then beneath the internal lateral
ligament (Fig. 146); the external articular branch should be followed out-
wardly beneath the outer head of the gastrocnemius and the plantaris
and, as it curves around to the outer side of the knee, beneath the long
external lateral ligament. The two sural branches, the large (lower)
muscular branches passing to the respective heads of the gastrocnemius
muscle, should be followed to their terminations.

The Relations of the Popliteal Artery.—Having denuded the popliteal
artery and its branches, the vein and the internal popliteal nerve, as well
as the muscular and tendinous boundaries of the space, may be replaced
as nearly as possible in position, that the relations of the structures to
each other may be studied (Fig. 88). These relations have been indi-
cated above, but the student should note particularly the relations of
the popliteal artery. The popliteal vein, it will be scen, lies upon the
outer side of the artery above, crossing it superficially to get to its inner
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side in the lower part of the space. Comparing this relation with the
relations of the femoral vein to the femoral artery it will be seen that
from the origin of the femoral artery at Poupart’s ligament to the termin-
ation of the popliteal artery in the lower part of the popliteal space, the
vein changes its relation completely twice; thus, while at Poupart’s liga-
ment it is internal to the artery, it gradually gets behind it and then to
its outer side, which relation is held in the upper part of the space, after
which the vein again gradually gets behind the artery and back to its
inner side. The relation of the internal popliteal nerve is the same as that
of the vein, that is, it is upon the outer side above and then, crossing
superficially, upon the inner side below, the nerve being superficial to

Vastus internus Vastus externus

Popliteal surface of femur
External condyle

Cut edge of capsular
ligament

Long external

lateral ligament

. Insertion of . 2. h— Short external
semimembranosus . : lateral ligament

Inner condyle

P1c. 89.—Deep dissectiun of leg, showing popliteus muscle,

both vein and artery. The anterior relations of the artery will be studied
after the completion of the dissection of the floor of the popliteal space.

The floor of the space is constituted in its upper third by the pop-
liteal surface of the femur (Fig. 8¢), in its middle third by the posterior
ligament of the knee-joint, and in the lower third by the popliteus muscle
covered by the popliteal fascia. These parts of the floor should be cleared
of connective tissue and fat. In dissecting the middle third, note the
expansion given off from the tendon of the semimembranosus muscle,
which passes upward and outward to the outer condyle, blending with
the posterior ligament of the joint (Fig. 134); note also the perforation of
this ligament by the azygos articular artery and the corresponding
articular branch of the internal popliteal nerve and by the articular
branch of the obturator nerve. In dissecting the lower third of the floor,
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that is, the popliteal fascia, note a similar expansion from the tendon of
the semimembranosus which blends with this fascia.

Tue PorrLiteus MuscLE (Fig. 89).—Origin, by a tendon from an
impression on the outer surface of the outer condyle of the femur, the
tendon passing through the capsule of the knee-joint (Fig. 89) and expand-
ing into a flat quadrilateral muscle which is inserted into the inner two-
thirds of the posterior surface of the tibia above the oblique line; nerve=
supply, the internal popliteal nerve (fifth lumbar, and first sacral);
action, flexion and internal rotation of the leg.

This muscle, as previously noted, constitutes the floor of the lower
third of the popliteal space and is covered by a dense fascia (page 264),
which latter should be removed to expose the muscle (Fig. 89). In doing
this, the nerve to the popliteus should be guarded against injury. The
tendon of origin should be inspected and its relation to the overlying
external lateral ligaments noted, as well as its relation to the knee-joint
capsule (Fig. 149). A bursa intervenes between the tendon and the outer
condyle of the femur.

The nerve to the popliteus should now be followed around the
lower border of the muscle to its deep surface, the muscle being cut for
this purpose. Besides supplying the muscle, the nerve sends filaments
to the tibio-fibular articulation, to the tibia and to the interosseous
membrane.

The deep relations then of the popliteal artery are the several parts
of the floor of the space above designated. The lower part of the pop-
liteal artery would, therefore, correspond to the upper part of the inter-
osseous space between the tibia and the fibula.

The relation of the popliteal artery to the knee-joint renders it especially liable
to aneurism, owing to the frequent alterations in pressure due to the flexion of the
knec-joint and owing also to the fact that this artery is not supported by closely re-
lated muscles but is surrounded by a packing of rather loose tissue. Its close prox-
imity to the lower part of the shaft of the femur explains its liability to injury, as
laceration, in fractures of the lower part of this bone, while its relation to the upper
part of the interosseous space of the leg above noted, renders it vulnerable in case of
injury by a penetrating instrument, such as a dagger, applicd to the front of the leg

below the knee. By reason of its closc relation to the joint it is also subject to injury
in dislocation at this joint.

DISSECTION OF THE POSTERIOR ASPECT OF THE THIGH.

A median longitudinal incision having been made, the skin should
be reflected, leaving the superficial fascia in position.

The superficial fascia presents no features of special interest save
the cutaneous filaments of the small sciatic nerve (Fig. 81), with a few
branches along the outer border from the external cutancous nerve.
If difficulty is expericnced in detecting the former, they may be dis-
regarded for the present, the superficial fascia, dissected from a median
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incision, being removed only to the extent of exposing the middle third
of the surface, when the nerves may be found as they emerge through
the deep fascia.

The Deep Fascia.—The deep fascia of this region is merely a part of
the deep fascia of the thigh, the fascia lata, and is therefore continuous
above and below with those parts of this membrane already encountered
in the gluteal and popliteal regions respectively. The lateral thickened
band of this fascia, the ilio=tibial band, the insertion of a portion of the
gluteus maximus into its upper part (Fig. 82) and the attachment of the
fascia to the bony prominences about the knee are noteworthy.

The small sciatic nerve, the origin and termination of which have
been noted (pp. 171 and 176), will be found upon the surface of the fascia
lata at least in the lower third of the thigh; occasionally it becomes super-
ficial at the gluteo-femoral fold; its cutaneous branches to the gluteal
region and the upper part of the thigh (Fig. 81) should be worked out
and the cutaneous branches to the perinzeum, and the inferior pudendal
nerve, which curves inward and upward below the tuberosity of the
ischium toward the perineal region, should also be followed. In those
cases where the upper part of the nerve lies beneath the deep fascia,
the latter must necessarily be first reflected from a median longitudinal
incision.

In reflecting the deep fascia, the dissector should exert traction upon
the flaps and make light cuts with the knife close to its deep surface,
the soft loose tissue between the fascia and the muscles being easily
dissociated. The muscles and other structures thus exposed (Fig. 83)
should be disturbed in their relations as little as possible, the connective
tissue covering the exposed surfaces of the muscles being removed with
caution as regards small nerves—muscular branches to the muscles in
question—in order that the undisturbed relations of the structures may
be better appreciated.

THE Biceps CrURIs OR FEMORIs.—Origin, the long head, from the
lower and inner part of the tuberosity of the ischium in common with
the semitendinosus; the short head, from the lower two-thirds of the linea
aspera and the upper part of its outer prolongation below; insertion,
into the head of the fibula and by a small slip into the outer tuberosity
of the tibia, the tendon embracing the long external lateral ligament of
the knee-joint; nerve-supply, the great sciatic nerve (fifth lumbar and
first three sacral nerves); action, flexion of the leg upon the thigh and
extension of the trunk upon the thigh; secondarily, external rotation
(Fig. 83).

The dissectar should first denude the long head of this muscle begin-
ning at its attachment to the tuberosity of the ischium and following
it in its course obliquely across the thigh to its point of junction with the
short head. The muscular branch which supplies the long head should
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be looked for entering the outer side or possibly the deep surface of the
mass. The short head of the muscle may then be dissected, its nerve of
supply being found on its inner aspect and rather high up. In following
the tendon to its insertion regard must be had for the external popliteal
or peroneal nerve which lies close to the tendon on its inner side. A bursa
is interposed between the tendon and the long external lateral ligament
of the knee-joint (Fig. 147).

THE SEMITENDINOSUS.—Origin, the inner and back part of the tub-
erosity of the ischium in common with the long head of the biceps;
insertion, the upper part of the inner surface of the shaft of the tibia
in company with the sartorius and the gracilis; nerve=supply, the great
sciatic nerve (fifth lumbar and first two sacral nerves); action, flexion
of the leg upon the thigh and extension of the trunk upon the thigh;
secondarily, internal rotation (Fig. 83).

Begin denuding this muscle at its origin looking for its nerve of supply
on the outer side of the muscle (Fig. ¢91), carrying the denudation down
to the long slender tendon which begins a little below the middle of the
thigh. A bursa, the bursa anserina, is placed between the tendon of this
muscle, with that of the gracilis, and the tibia.

THe SEMIMEMBRANOsUs.—Origin, from the upper and outer portion
of the tuberosity of the ischium; insertion, the transverse groove on the
posterior aspect of the inner tuberosity of the tibia; nerve=supply, the
great sciatic nerve (fourth and fifth lumbar and first sacral); action,
flexion and to some extent internal rotation of the leg upon the thigh as
well as extension of the trunk upon the thigh (Fig. 9o).

The cleaning of this muscle should be begun at its origin, the semi-
tendinosus being displaced and the dissector noting the broad aponeuro-
sis of origin on the decp surface of the muscle and carrying the denuda-
tion down to the termination of the tendon. When the latter point is
reached note should be made of an expansion given from the tendon,
which is the continuation of the aponeurosis on the superficial surface
of the muscle, to the deep fascia of the leg, and of a second expansion
passing upward and outward to blend with the posterior ligament of
the knee-joint (Fig. go). The tendon of insertion is separated from the
inner head of the gastrocnemius by a bursa and from the inner condyle
of the tibia by a second bursa (Fig. 146).

The great sciatic nerve (page 172) should now be followed from the
gluteo-femoral fold along the median aspect of the thigh to the apex of
the popliteal space, the long head of the biceps being elevated and dis-
placed where the nerve passes benecath this muscle. The division of the
nerve into its terminal branches, the internal and cxternal popliteal
nerves, may take place at any point betwcen its origin from the sacral
plexus and the apex of the popliteal space. Muscular branches to the
two heads of the biceps, the semitendinosus and the semimembranosus,
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already encountered, should be isolated as well as the muscular branch
or branches to the adductor magnus (Fig. 91). The comes nervi ischi=
adici or accompanying artery of the sciatic nerve, a branch of the sciatic

F16. go.—Deep dissection of posterior surface of rignt Luttock and thigh, cxposing semimem-
branosus and short head of biceps muscles.

artery, usually a very small vessel, may be found within the substance

of the nerve or upon its surface and, in some cases, may be traced as far

as the popliteal space.
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Pic. g1.—Deep dissection of vessels and nerves of gluteal region and posterior aspect of thigh.

The surface line indicating the course of the great sciatic nerve is one drawn from
a point midway between the tuberosity of the ischium and the great trochanter of
the femur to the middle of the popliteal space. Stretching of this nerve is sometimes
done for persistent neuralgia. This may be effected by the non-operative method,
that is, by flexion of the thigh with the leg extended to stretch the nerve over the
convexity of the lower part of the gluteal region and the hip-joint; or by the opera-
tive method, which consists in exposing the nerve by an incision in the line of its
course and forcibly elevating the nerve to the extent of slightly raising the leg from
the operating table. -
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The posterior surface of the adductor magnus should now be cleaned,
the foregoing muscles being displaced, and the terminations of the per-
forating arteries from the profunda femoris (page 205) should be worked

P16. 92.—Deep dissection of vessels and nerves of posterior aspect of thigh and of popliteal space.

out (Fig. 92). At the lower part of the adductor magnus the aperture
in this muscle for the femoral artery and vein should be noted, as should
also the extensive insertion of the muscle, including as it does the entire
length of the linea aspera with its outer prolongation above and its inner
prolongation below.
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The crucial anastomosis (Fig. 92) previously mentioned may now be

more fully studied, the transverse or descending branch of the internal
circumflex artery being found cmerging between the lower border of

ut

F16. 93.—Deep dissection of posterior surface of right thigh.

the quadratus and the adductor magnus to anastomose with the anas-
tomotica of the sciatic, the external circumflex and the first perforating
branch of the profunda femoris (Fig. 92).
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THE PosTERIOR AsPECT OoF THE Hip-JoINT. — Although the hip-
joint cannot be dissected until the completion of the work on the anterior
surface of the thigh, it is necessary to study its posterior aspect at this
stage of the work. To expose fully this part of the joint it is necessary
that all the muscles attached to the great trochanter, including thc
gluteus minimus, should be detached from that prominence. It is im-
portant, however, that the several tendons of insertion should be reunited
by sutures before the body is turned, in order to preserve the proper
relations of parts. When the obturator internus and the two gemelli
are detached from the great trochanter and reflected, the nerve to the
quadratus femoris, which usually gives to the hip-joint the branch or
branches reaching it from the sacral plexus, will be found between these
muscles and the capsule (Fig. 85). Articular filaments from the great
sciatic nerve may be found in the same region, as may also articular
branches of the ascending trunk of the internal circumflex artery and
an articular branch from the anastomotica of the sciatic (Fig. 84). Upon
reflecting the distal portions of the obturator externus and quadratus
femoris, the ascending branch of the internal circumflex will be seen
coursing toward the digital fossa (Fig. 78). This exposes the posterior
aspect of the hip-joint capsule which should be cleared of any loose
cellular tissue and of fat, in doing which the nerves and blood-vessels
mentioned should be identified and isolated.

Note should be made of the fact that the capsular ligament,
attached above to the acetabulum, is attached below to the neck
of the femur along a line a half-inch above the posterior inter-
trochanteric line. The ischio-femoral ligament, a localized thicken-
ing of the capsular ligament, is detected as a band passing from
the posterior part of the acetabulum downward and outward to the
neck of the femur.

This thickened band should be carefully dissected, that its extent
may be appreciated. In spite of the presence of the ischio-femoral
band, the lower posterior portion of the capsular ligament is the
weakest part of that membrane, a defect compensated for in a measure
by the close relation of the external rotator muscles of the thigh which
have just been removed.

Owing to the line of attachment of the capsular ligament as noted above, a
fracture of the neck of the femur may be either within the limits of the capsule,
intracapsular fracture. or beyond its line of attachment, extracapsular fracture.
This distinction could only apply, however, to the situation of the line of fracture
on the posterior surface of the neck, since the anterior attachment of the capsule is
such as to include the entire anterior surface of the neck of the bone (p. 230). No
fracture of the neck of the femur could therefore be wholly extracapsular.

The weakness of the lower posterior portion of the capsule affords an expla-
nation, in part, of the fact that in all the regular dislocations at the hip-joint the
head of the femur lcaves the acetabulum through a rent in this part of the
cansular licament.



190 PRACTICAL ANATOMY

Middle gluteal line e oF UM

Fic. 94.—Right innominate bone, outer aspect.

THE ANTERIOR SURFACE OF THE THIGH.

Referring to the bony pelvis (Fig. 94) the student should identify
the pubic symphysis, the angle of the pubis, the crest, passing outward
from the latter and terminating in the pubic spine, the body of the pubis
with its vertical and horizontal rami and their relation to the obturator
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foramen, and the pectineal line and pectineal eminence. The anterior
superior and inferior spines of the tlium should also be noted, as well
as the acetabulum and its relation to the three parts of the os innomi-
natum.

The anterior aspect of the femur (Fig. g95), presenting above the

Pic. 9s.—Right femur from before. The outline figure shows the areas of muscular attachment.

great trochanler, the neck and the spiral line, and below, the fnner and
outer condyles with their articular facets for the patella and the tuber-
osities of the tibia, the inner condyle showing at its upper inner aspect
the adductor tubercle, and the outer condyle on its outer surface the
rough impression and groove for the popliteus muscle, should be briefly
reviewed, the smooth rounded shkaft not being overlooked.
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PF1G. 96.—Antero-median surface of right leg. showing modelling on living subject.

THE SURFACE ANATOMY.

The anterior superior spine of the ilium may be easily recognized,
and about four inches below and behind this prominence will be felt
the prominence of the great trochanter of the femur (Fig. 96). From
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the anterior superior spine the line of Poupart’s ligament will be indi-
cated by a crease, the fold of the groin, extending downward and inward
to the inner attachment of Poupart’s ligament, the spine of the pubis.
Below and above Poupart’s ligament is a chain of lymph-nodes which
are usually not distinctly palpable when of normal size, but when en-
larged are easily recognized. A half-inch below Poupart’s ligament
and parallel with it is a secondary crease, Holden’s line, which passes
across the front of the hip-joint capsule. Below Poupart’s ligament,
occupying approximately the upper third or fourth of the thigh, is a
depressed triangular area, the apex of the triangle pointing downward,
the base formed by Poupart’s ligament, corresponding to the position
of Scarpa’s triangle (Fig. 96). The femoral vessels passing through this
triangle from the middle of the base to the apex are palpable, the pulsa-
tions of the femoral artery, the more external of the two vessels, being
easily felt. It is in this triangle at any point within an inch and a half
of Poupart’s ligament and upon the inner side of the femoral vein that
a femoral hernia makes its appearance. The ridge which constitutes
the outer boundary of this triangular depression is formed by the sarto-
rius muscle, while the inner boundary of the depression is the ridge
formed by the adductor longus muscle. By abducting the thigh the
tendon of the adductor longus is made tense and may be easily recog-
nized and followed up to the origin of the muscle just in front of the
spine of the pubis. The internal or long saphenous vein is visible usually
through the skin as a bluish marking extending from a point about an
inch and a half below the middle of Poupart’s ligament downward and
inward to a point behind the inner condyle of the femur. The large
fleshy mass on the front of the thigh is due to the quadriceps extensor
muscle, the insertion of which into the patella or knee-cap is recognizable
in the form of a thick, tense tendon which is attached to the upper border
of this bone. ‘

The tenseness of the ilio-tibial band (Fig. 82) on the outer surface
of the thigh is plainly recognizable in the living subject in the standing
position, while the large mass of the adductor group of muscles consti-
tutes a conspicuous feature of the inner surface of the thigh.

THE DISSECTION OF THE REGION OF SCARPA'S TRIANGLE.

An incision along the line of Poupart’s ligament and a vertical incision
from the middle of the latter ligament downward to about the junction
of the upper and middle thirds of the thigh should be made, to which
may be added a transverse incision at the latter point (Fig. 97). The
skin-flaps should be carefully reflected from the longitudinal incision
inward and outward respectively, the dissection being limited at this
stage to the upper third of the thigh, the lower part being protected
from drying by appropriate means.
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THE SuperricIAL Fascia.—The superficial fascia here, as elsewhere,
is seen to contain a considerable amount of fat in its meshes. In this
region of the thigh it is separable into a superficial and a deep layer.

The superficial layer should be dissected from a median longitudinal
incision as in the case of the skin. Care must be exercised in order to
avoid taking up the deep layer with the superficial layer. As a guide
to the recognition of the superficial layer, the presence of superficial
veins, and cspecially of the internal saphenous vein, and of some small
arteries will be an aid, as will also be the presence of the greater portion
of the fat within the superficial layer.

The Superficial Vessels.—The saphenous opening of the fascia lata
or deep fascia should be located in order to aid in the recognition and
‘Adantification of the vessels of the superficial fascia (Fig. 100). The lower

F16. 97.—Cadaver showing lines ot inusivn,

margin of this aperture is about an inch and a half below a point slightly
to the inner side of the middle of Poupart’s ligament. It will be impos-
sible to reflect the two flaps of this fascia as indicated without interfering
with the small vessels which ramify within it. Therefore, let the dis-
sector first dissect from the median incision toward the inner side of
the thigh, keeping watch for the internal saphenous vein, which should
be found in a line extending from the lower margin of the saphenous
opening to a point behind the inner condyle of the femur. As soon as
the vein is discovered it is easily avoided. Above, and to the inner side
of the saphenous opening, the superficial external pudic artery and vein
will be found, and almost vertically upward from the opening the super=
ficial epigastric artery and vein (Fig. 98). The superficial circumflex
iliac artery and vein will be encountered just below the outer part of
Poupart’s ligament, having perforated the deep fascia above and to the
outer side of the saphenous opening. Another of the branches of the
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femoral artery is the deep external pudic, which becomes superficial
upon perforating the deep fascia at the inner and upper limit of the
thigh, near the pubic region. Bearing in mind the situation of these
structures, the dissector will carefully raise the superficial layer of the
superficial fascia first inward from the median incision and then outward,

fic

when he will be able to demonstrate that this layer is continuous without
interruption with the fascia of Camper or the superficial layer of the
superficial fascia of the abdomen.

The superficial inguinal lymph-nodes, ten to fifteen in number, are
now exposed (Fig. 98). The vertical group of these nodes is disposed
about the saphenous opening and receives the superficial lymph-vessels,
chiefly, which accompany the internal saphenous vein; the horizontal



196 PRACTICAL ANATOMY

nodes are arranged along Poupart’s ligament and receive lymph-vessels
from the infra-umbilical region of the abdominal wall, from the gluteal
region and from the external genitalia.

Enlargement of these nodes occurs in case of infective inflammation of the regions
drained by their tributary lymph-vessels—such, for example, as infected ulcers, chan-
cre, chancroid, and tuberculous and carcinomatous affections of the external genitals.

The deep layer of the superficial fascia, now exposed, is a relatively
thin lamina reposing upon the deep fascia. For the most part the super-

F1:G. 99.—Superficial dissection of inguinal region: spermatic cord is seen issuing from external
abdominal ring; intercolumnar fascia has been artificially distended by injection of fluid: saphenous
opening is closed by cribriform fascia.

ficial arteries and veins mentioned above lie upon this deeper layer. The
cribriform fascia (Fig. 99) is that part of this laycr which covers the
saphenous opening of the fascia lata. The tip of the finger passed down-
ward and outward from the spine of the pubis, the thigh being in abduc-
tion, will detect the outer curved margin of the aperture and its contin-
uity with the lower margin. The superficial epigastric and superficial
external pudic arteries emerge from the femoral artery through the
cribriform fascia, while the corresponding veins and the internal saphe-
nous vein pass downward through it to terminate in the femoral vein,
accompanicd by some lymph-vessels and nerve filaments. Making two
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longitudinal incisions through the deep layer of the superficial fascia,
one several inches to the inner side of the saphenous opening, and one
several inches to its outer side, and a transverse incision several inches
below it, the fascia should be dissected up as far as the inner and outer
margins of the opening respectively, observing not to disturb the attach-
ment of this fascia to the fascia lata just below Poupart’s ligament.

The dissector will now have demonstrated the continuity of the super-
ficial layer of the superficial fascia of the thigh with the corresponding

F1G. 100.—Deeper dissection in which external oblique has been partially removed, exposing sper-
matic cord lying in inguinal canal: cribriform fascia removed to show saphenous opening.

layer or Camper’s fascia of the abdomen, and also the interruption in the
deep layer of the superficial fascia where that layer is bound down to the
fascia lata in a line parallel with and about a half-inch below Poupart s
ligament; as well as the adhesion of the deep layer to the margins of
the saphenous opening (Fig. 99).

The Superficial Nerves.—The external cutaneous nerve, a branch
of the lumbar plexus arising from the second and third lumbar nerves,
traversing the iliac fossa and passing under the outer extremity of Pou-
part’s ligament to enter the thigh (Fig. 105), will usually be found piercing
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the fascia lata about four inches below the anterior superior spine of
the ilium (Fig. g9). From this point the nerve should be traced as far
downward as the transverse skin incision.

The middle cutaneous nerve, a branch of the anterior division of the
anterior crural nerve, perforates the fascia lata at a point from four to
six inches below Poupart's ligament (Fig. 100). It isquite frequently rep-
resented by two trunks, which continue down the middle of the front of
the thigh and which should be traced to the lower limit of the dissection.

P16. 1o1.—Internal oblique muscle has been partially removea, anowing fibres of transversalis
arching over spermatic cord to reach conjoined tendon; fascia lata has been opened to expose
femoral vessels lying within sheath; femoral canal has been artificially distended.

The internal cutaneous nerve, also a branch of the anterior division
of the anterior crural, may pierce the fascia lata near the inner side of
the front of the thigh at a point six inches or more below Poupart’s
ligament. When found, it should be traced downward to the lower limit
of the dissection.

The crural branch of the genito-crural nerve enters the thigh within
the sheath of the femoral artery, lying immediately over the artery,
and may pierce the fascia lata immediately above the outer margin of
the saphenous opening or somewhat more cxternally and farther down
(Fig. 105). It is sometimes difficult to discover. It is distributed to the
skin of the upper and inner part of the thigh. Its course within the
sheath of the vessels will be seen at a later stage of the work.
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THE Fascia Lata.—After complete isolation of the vessels and
nerves mentioned above, the remnants of the superficial fascia should
be removed to expose the fascia lata or deep fascia of the thigh. This will
be seen as a whole (Fig. 106) only when the skin and superficial fascia
shall have been removed from the entire thigh; hence the only part of
it that concerns us at present is that which falls within the limits of this
dissection. The iliac portion of the fascia lata extends from the spine of
the ilium to the spine of the pubes and is attached to Poupart’s ligament

F16. 102.~—Transversalis muscle has been partially cut away to expose transversalis fascia;
spermatic cord is seen issuing from internal abdominal ring, covered by infundibuliform fascia,
which has been artificially distended; anterior layer of femoral sheath has been removed, showing
femoral vessels and canal.

(Fig. 100). The inner margin of this portion passes downward and out-
ward from its attachment to the spine of the pubes, forming a curved
border, concave toward the inner side, which is known as the falciform
or Hey's ligament, and which forms the outer boundary of the saphe-
nous opening. This iliac portion of the fascia lies superficially to the
femoral vessels. If now the falciform ligament is traced with the tip of
the finger it will be found to curve round transversely and then upward
and outward, becoming here the pubic portion of the fascia lata, which
passes beneath the sheath of the femoral vessels; if it were possible to
trace it completely at this stage, it would be found that the pubic portion
extended outward beneath these vessels to become continuous with the
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fascia covering the iliacus and psoas muscles. This may be demonstrated,
in a measure, by insinuating several fingers beneath the vessels and
displacing them forward and outward. The cribriform fascia should
now be carefully removed from the saphenous opening in order to
demonstrate this aperture, when it will be seen that the femoral vein
and, to a variable but usually less extent, the femoral artery, covered
by a layer of fascia, appear at this opening (Fig. 100). The layer of fascia
just referred to as covering the vessels is the anterior wall of their sheath,
the femoral sheath, which latter is derived from the transversalis fascia

Fi6. 103.~—Dissection showing formation of femoral sheath, within the outer two thirds of which
the femoral artery and vein are seen.

of the abdomen and the iliac fascia of the iliac fossa, these being pro-
longed respectively upon the anterior and posterior surfaces of the
vessels and uniting laterally with each other to form a tubular sheath
for them (Fig. 103). A thin layer of fascia separates the vein from the
artery and a second thin layer or septum, in relation with the inner side
of the vein, separates the latter from the innermost portion of the sheath,
which is unoccupied, therefore, by either the artery or the vein (Fig. 102).
This innermost compartment of the sheath is known as thc femoral
canal, a passhge-way which has a length of about a half inch and which
opens into the abdominal cavity above by an orifice known as the
femoral ring. Its inferior orifice is said to be the saphenous opening
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of the fascia lata, which is not technically correct, however, since there
is no break in the sheath of the vessels at the situation of the saphenous
opening. Since the sheath below the saphenous opening becomes more
tightly adherent to the vessels, and since a portion of intestine forced
from the abdominal cavity through the femoral ring into the femoral

Pi:. 104.—Dissection of fascia lata in Scarpa’s triangle, showing the iliac portion detached from
Poupart's ligament and reflected outward.

canal would travel toward the surface through the saphenous opening
as the pathway of least resistance, this opening becomes, in effect, the
inferior aperture of the femoral canal. This may be demonstrated by
injecting fluid into the canal from the abdominal cavity through the
femoral ring, or by forcing some soft substance or the little finger through
the canal to the position of the saphenous opening (Fig. 101). The sheath
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may be demonstrated by making an incision from the spine of the pubes
outward along Poupart’s ligament for about three inches and carefully
raising the upper, inner portion of the iliac sheet of the fascia lata and
reflecting it outward (Fig. 104).

If the finger be passed into the femoral ring from the abdominal
cavity, it will be found that the ring is bounded internally by a sharp
border of tense fascia; this is the outer, free concave margin of Gimber-
nat’s ligament, which is a small triangular sheet attached by its super-
ficial border to Poupart's ligament, by its deep border to the ilio-pectineal
line and by its apex to the spinc of the pubis, while the base of the
triangle, directed outward, is the free concave margin already mentioned
(Fig. 105). The femoral canal must be regarded as a potential rather
than an actual space which is not patulous except when something is
forced into or through it. The femoral ring is occupied by a little loose
areolar tissuc, the septum crurale or fascia of Cloquet, and occasionally
by a lymph-node. A scgment of intestine passing into or through this
canal constitutes a femoral hernia. The coverings of such a hernia in
the order of acquisition would be the parictal peritoneum, the sub-serous
areolar tissue, the septum crurale and, at the moment of passing through
the sdphenous opening, the sheath of the vessels, the cribriform fascia,
the superficial layer of the superficial fascia and the skin.

Since a femoral hernia, after traversing the saphenous opening, usually passes
upward toward or over Poupart's ligament, it may be confused withan inguinalhernia;
thus it is important to recognize the position of the base of the hernial tumor and its
relation to the spine of the pubis, the femoral hernia being necessarily below the pubic
spine, while the inguinal hernia is above it. The relation of the femoral hernia to the
femoral vessels is also of importance, its position being necessarily upon the inner
side of the vessels. If the thigh be abducted strongly, it will be found that the margins
of the saphenous opening and the walls of the femoral sheath become tense, while if
the thigh be adducted and rotated inward and slightly flexed, these structures be-
come relaxed; hence the latter position is the proper onc for performing faxis in the
reduction of femoral hernia. The palpation of the femoral ring as indicated above
will show that the most tense portion of the series of apertures through which the
hernia passes is the inner margin of the femoral ring, or, in other words, the base of
Gimbernat's ligament, which is the usual seat of constriction in strangulated femoral
hernia and which, therefore, must be incised in order to relieve the strangulation.
The obturator artery, which usually arises from the anterior trunk of the internal
iliac and enters the thigh through the upper part of the obturator foramen, may
arise from the deep epigastric (Fig. 297), in which case it may pass downward toward
the obturator foramen, either along the outer side of the femoral ring in close relation
with the femoral vein or along the inner side of the ring skirting the base of Gimber-
nat's ligament. In the latter case it is liable to injury in the operation of incising
the outer edge of Gimbernat's ligament for the relief of strangulated femoral hernia.

ScarpA’s TrIANGLE.—Boundaries: internally, the adductor longus
muscle; externally, the sartorius; above, Poupart’s ligament (Fig. 1053).
The surface of the sartorius muscle, so far as this muscle takes part in
forming the outer boundary of Scarpa's triangle, should be denuded,
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the dissector not forgetting that the middle cutaneous nerve perforates
the muscle. The adductor longus muscle should also be cleaned, al-
though it will not be possible to complete its dissection until later. The
crural branch of the genito-crural nerve should now be looked for on
the anterior surface of the femoral artery, the femoral sheath being

P16. 105s.—Dissection of Scarpa's triangle.

opened for this purpose. The division of the iliac portion of the fascia
lata from Poupart’s ligament should be completed by prolonging the
incision already made outwardly to the anterior superior spine of the
ilium, taking pains to avoid cutting too deeply. This flap may be reflected
outward and downward with due regard for the safety of the nerves
already dissected. The fascia lata may also be incised in a line extend-
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ing downward from the lower margin of the saphenous opening to the
sartorius muscle.

THE ANTERIOR CRURAL NERVE (n. femoralis).—The anterior crural
nerve lies a half inch to the outer side of the femoral artery, having come
from the abdomen under Poupart's ligament (Fig. 105). Itisa branch of
the lumbar plexus, being derived from the first, second, third and fourth
lumbar nerves, and may appear in the upper part of this triangle at
first as a single trunk at once dividing into an anterior and a posterior
set of branches, or the division may have occurred before the nerve
enters the thigh.

The anterior division gives off the middle cutaneous, the internal
cutaneous and sometimes the tnternal saphenous nerves.

The middle cutaneous nerve (Fig. 105) passes downward to the deep
surface of the sartorius muscle, which muscle it perforates and supplies,
and then makes its appearance upon the surface of the fascia lata as
noted above.

The internal cutaneous nerve (Fig. 107) should now be traced down-
ward and inward, the nerve crossing the femoral vessels usually super-
ficially but sometimes passing bencath them.

The long or internal saphenous nerve (Fig. 108) passes downward
and inward and joins the femoral artery and vein at the apex of Scarpa’s
triangle.

The posterior division gives rise to all the muscular branches save
those for the sartorius and usually also to the internal saphenous. The
muscular branch to the vastus internus (Fig. 105) passes downward and
inward and should be traced to the lower limit of the triangle. The
muscular branch to the crureus, which may consist of several trunks
or which may branch from the nerve to the vastus internus, is scarcely
accessible at this stage of the work but may be traced to such extent
as may be possible. The muscular branch to the vastus externus
(Fig. 105) passes downward and slightly outward and can be traced but
a short distance at the present stage of the work. The muscular branch
to the rectus passes at first downward and then curves outward and
upward to reach the deep surface of the upper part of the rectus, giving
off before its termination an articular branch to the hip-joint (Fig. 108).
The muscular branch to the pectineus passes inward bencath the upper
part of the femoral vessels to reach that muscle. The further course of
the branches which pass beyond the limits of the triangle will be followed
in the dissection of the remaining part of the thigh.

The external cutaneous nerve should be sought close to the anterior
superior spine of the ilium and traced downward to the point where it
has been seen to perforate the fascia lata.

THE FEMORAL ARTERY.—The femoral artery (see also p. 206) should
now be denuded of its fascial investment, care being exercised to avoid
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any branches which may be encountered, the removal of the sheath
being begun at Poupart’s ligament and continued downward to the apex
of Scarpa’s triangle. Working downward, the branches encountered
are the superficial epigastric, the superficial external pudic, arising
from the superficial aspect of the vessel (Fig. 98), the superficial circum=-
flex iliac, arising from the superficial or outer aspect and perforating
the fascia lata a little external to the saphenous opening, and the deep
external pudic which arises from the inner aspect of the vessel and passes
usually under the femoral vein in its course inward to the pubic region
and the external genitalia (Fig. 108). All these vessels arise between the
origin of the femoral and a point about an inch and a half below its
origin, a part of the vessel which is known as the common femoral since
it gives off the large deep femoral or profunda femoris from its outer
aspect about an inch and a half below Poupart’s ligament. The only
other branches in Scarpa's triangle are muscular branches.

The Profunda Femoris.—Having completed the dissection of the
common femoral artery and its branches, the dissector should follow
the profunda femoris from its origin downward and inward beneath
the superficial ferporal artery and the femoral vein. Very near the
origin of the profunda he will encounter the first of its branches, the
external circumflex (Fig. 108), a large trunk which passes transversely
outward between the two divisions of the anterior crural nerve and
divides into ascending branches, passing up toward the crest of the ilium
beneath the tensor fascia femoris, to anastomose with the gluteal and
decp circumflex iliac arteries; the transverse branches which pass around
to the outer and posterior aspect of the thigh to aid in forming the
crucial anastomosis (Fig. g1); and the descending branches which pass
downward along the outer aspect of the front of the thigh in company
with the nerve to the vastus externus (Fig. 109) and which join in the
anastomosis about the knee-joint. The second branch of the profunda
is the internal circumflex, which can be traced only a short distance at
this stage, the vessel passing deeply between the psoas and pectineus
to reach ultimately the back of the thigh by going through the interval
between the quadratus femoris and the adductor magnus where it aids
in forming the crucial anastomosis. The terminal branches of the
internal circumflex, the ascending ramus running toward the digital fossa
and the descending ramus (Fig. 84), both contributing articular branches
to the hip-joint, were encountered in the dissection of the posterior
surface of the thigh. The third branch of the profunda, the superior or
first perforating artery, passes deeply above the upper border of the
adductor brevis to perforate the adductor magnus in its course to the
back of the thigh. The remaining branches of the profunda, the second
and third perforating and the terminal branch, the fourth perforating,
will be dissected later.
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The anastomosis between the ascending branches of the external circumflex,
the deep circumflex iliac branch of the exfernal iliac, and the superior gluteal
from the posterior trunk of the internal iliac will come into play after ligation
of the common femoral.

The femoral vein should now be denuded from Poupart’s ligament
to the apex of Scarpa’s triangle, the dissector having regard for the large
venous trunks corresponding to the profunda femoris and its branches
which enter the femoral vein from the deep parts of the thigh.

Having identified and dissected the various vessels and nerves, the
muscles forming the floor of this space, the iliacus, the psoas and the
pectineus, should now be denuded. Beginning at the outer side of the
triangle the iliacus muscle should be cleaned. The origin and insertion
are given on page 680. To the inner side of this muscle is the psoas
muscle (origin and insertion, page 677). The fascial investments of
these muscles having been removed, they should be followed to their
insertion into the lesser trochanter of the femur.

In fracture of the upper third of the shaft of the femur, the psoas and iliacus
are apt to cause some difficulty in the matter of maintaining proper apposition
of the fragments, their persistent contraction flexing, and thus tilting forward
the upper fragment, a difficulty which may usually be overtome by flexing the
lower fragment to such extent as will bring it into line with the upper.

A psoas abscess is a collection of pus within the sheath of the psoas muscle
resulting usually from discase of the lumbar or thoracic vertebrz. Following
the course of the psoas muscle beneath Poupart's ligament, the pus is apt to
point or approach the surface at the lower part of the muscle external to the
femoral artery, or it may break through the sheath of the psoas here and pass
downward between the muscles of the thigh to the popliteal space. When
pointing in Scarpa's tnanglc a psoas abscess might simulate a femoral hernia;
the importance of bearing in mind its relatxon to the femoral sheath is, there-
fore, evident.

The pectineus muscle (Fig. 107) should be cleaned and its relation
to the floor of the triangle noted.

THE Pectineus MuscLE.—Origin, the ilio-pectineal line and the
bone immediately in front of it; insertion, the rough line leading from
the lesser trochanter of the femur to the linea aspera; nerve=supply, the
anterior crural nerve—occasionally, the obturator nerve; action, flexion,
adduction and external rotation of the thigh.

The accessory obturator nerve (Fig. {o9), arising from the third and
fourth lumbar nerves of the lumbar plexus, will be found under the
outer border of the upper part of the pectineus muscle, which latter
should be elevated in order to detect the nerve. This nerve supplies
a branch to the hip-joint and a muscular branch to the pectineus and
communicates with the obturator nerve. It is not always present.

The Relations of the Femoral Vessels.—The dissection of the con-
tents and of the floor of Scarpa’s triangle having been completed, the
relations of the femoral vessels should now be considered. The femoral
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artery having its origin beneath the middle of Poupart’s ligament, as
the continuation of the external iliac artery, passes through the middle
of the triangle to its apex, and, after traversing Hunter’s canal (see
below) and perforating the adductor magnus, enters the popliteal space
to terminate as the popliteal artery. The surface line indicating its
course is from a point mid-way between the anterior superior spine of
the ilium and the spine of the pubis to the adductor tubercle of the inner
condyle of the femur.

From its point of origin to the giving off of its largest branch, the
profunda femoris, it is known as the common femoral artery, while in
the remaining part of its course it is known as the superficial femoral.
Its branches as well as those of the profunda (so far as they concern
Scarpa’s triangle) are given above.

It is related on its outer side with the anterior crural nerve and its
branches, the nerve being distant about a half inch, while lying in close
relation with its outer side near the apex of the triangle are the internal
saphenous nerve and the muscular branch to the vastus internus. On
the inner side it is related to the femoral vein in the upper part of the
space, the vein gradually getting beneath the artery as the two vessels
approach the apex of the triangle. In front of the artery, just within its
sheath, is the crural branch of the genito-crural nerve, while crossing the
vessel lower down is the internal cutaneous nerve; more superficially it
is covered by its sheath, the iliac portion of the fascia lata, the cribri-
form fascia, the superficial fascia and the skin. Behind, the artery rests
from above downward upon the psoas, the iliacus, the pectineus and the
adductor brevis, the muscular branch to the pectineus passing behind its
upper portion. The relation of the artery to the hip-joint and the femur
is an important one. Since at the beginning of its course it passes across
the front of the joint, from which it is separated by the ilio-psoas and
the bursa beneath it (Fig. 112) and gradually reaches the inner aspect of
the femur, pressure to control hemorrhage would be made directly back-
ward over the upper part of the artery, this direction gradually changing
to backward and outward as the apex of Scarpa'’s triangle is approached.

The femoral artery is sometimes the seat of anmeurism and from its superficial
position is liable to injury. For either condition ligation may be required, which
may be done either above or below th® giving off of the profunda.

The Femoral Vein.—The femoral vein, beginning in the popliteal
space as the continuation of the popliteal vein and terminating at Pou-
part’s ligament as the external iliac vein, receives as its tributaries the
veins corresponding to the branches of the femoral artery and in addi-
tion the internal saphenous vein. Many of the smaller tributaries, such
as those corresponding to branches of the common femoral artery, do
not drain directly into the femoral but into the internal saphenous.
The profunda femoris vein is noteworthy on account of its size. The
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femoral vein contains a variable number of valves—from one to five—
the most constant of which is located in the upper extremity of the vein.
The relations and course of the femoral vein have been sufficiently dwelt
upon in treating of the femoral artery and the femoral sheath.

The position of the femoral vein is directly related to its liability to fnjury; the

seriousness of such injury by reason of the size of the vein is worthy of note.
Inflammation, phlebitis, of the femoral vein is not an infrequent sequel or com-

plication of certain diseases and operations or of general septic states of the system.
Tt seems to occur with especial frequency on the left side of the body after abdominal
sections, the reason for which does not seem clear.

The internal or long saphenous vein, part of which has been scen in Scarpa's
triangle, the longest superficial vein of the lower extremity, is subject to varicossty
by reason of its length and the direction of its blood current.

THE SURFACE ANATOMY OF THE LOWER PART OF THE
THIGH AND KNEE.

The patella, plainly obvious to sight and touch on the front of the
knee, may be moved from side to side when the leg is passively extended
upon the thigh, and one may tracc from its lower border the large tendon
of the quadriceps or the tendo patelle to its insertion into the tubercle
of the tibia, which also is casily palpablc, while from its upper border
may be traced the shorter but broader tendon of insertion of the rectus
femoris. On either side of the knee the corresponding condyle of the
femur is plainly palpable, the inner one presenting at its upper part a
prominence, the adductor tubercle, which marks the limit of insertion
of the adductor magnus muscle, the tendon of this muscle being recog-
nizable at its insertion into the tubercle when the thigh is abducted.
Just below the inner condyle is the inner tuberosity or inner part of the
head of the tibia, passing across which are the tendons of the sartorius
and gracilis on their way to their insertion into the upper part of the
shaft of the tibia. These two tendons with the tendons of the semi-
tendinosus and semimembranosus are designated the inner hamstring
tendons and constitute the inner boundary of the upper part of the pop-
liteal space. Below the outer condyle on the outer aspect of the knee
the head of the fibula may be felt as well as the interval which separates
it from the outer condyle. The tendon of the biceps (Fig. 80) is pal-
pable above and somewhat bechind the outer condyle as a tense cord
when the knee is flexed, this cord being traceable to the head of the
fibula. The peroneal or fibular nerve (cxternal popliteal) is obscurely
felt upon the inner side of the biceps tendon on the posterior aspect of
the thigh, and in the living subject may be casily followed around to
the anterior aspect of the leg as it crosses the outer side of the head of
the fibula. The outer tuberosity of the tibia is most plainly evident
on the antero-external aspect of the knee.
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THE DISSECTION OF THE ANTERIOR AND INNER ASPECTS OF
THE THIGH.

Making a median, longitudinal incision through the skin down the
front of the thigh across the patella and its tendon to a point an inch
below the tubercle of the tibia, and a transverse incision at the lower
extremity of this extending half way around the leg, the skin-flaps thus
outlined (Fig. 97) should be reflected to the extent necessary to expose
the inner and outer surfaces of the thigh and knee. In the region of the
knee the dissection of the skin should be done with particular caution
to avoid injuring the terminations of the various cutaneous nerves (Figs.
106 and 120) which ramify here, and also to enable the dissector to
detect the prepatellar bursa which lies between the patella and the
skin. This bursa may be demonstrated by distention of its sac with
water. In dissecting the skin from the inner aspect of the knee, in
addition to looking for the cutaneous nerves, the internal saphenous
vein, which lies posterior to the inner condyle, and the superficial branch
of the anastomotica magna artery should be preserved (Fig. 108). In
denuding the outer side of the knee, while caring for the cutaneous
nerves as before, the small arteries of the part, constituting a portion
of the circumpatellar anastomosis, should be regarded.

The circumpatellar anastomosis (rete patelle) is a network of vessels
(Figs. 108 and 123) formed by the inosculations of the internal and exter-
nal articular branches and the muscular branches of the popliteal, the
anterior recurrent tibial, the anastomotica magna and the descending
branches of the external circumflex. Whatever portions of these vessels
are to be found in the superficial fascia should be worked out at this
stage, the deeper ramifications of the vessels being left until later.

THE SupeRrFICIAL Fascia.—The superficial fascia presents no special
features, having the usual adipose constituent, except in the immediate
vicinity of the knee, where the adipose element may be deficient unless
the subject is very fat. The cutaneous nerves which have been exposed
in the region of Scarpa’s triangle should now be dissected in succession
to their terminations.

The external cutaneous nerve (anterior branch) should be picked up
in the upper part of the thigh and followed downward to its termination
at the outer side of the knee (Fig. 106). The posterior branch which parts
company with the anterior at a point anywhere from one half to three
or four inches below Poupart’s ligament, may be traced toward the
lateral and posterior surfaces of the thigh.

The middle cutaneous nerve (page 198), consisting usually of two
trunks one or both of which may perforate the sartorius, which they
supply with motor twigs, should be traced downward to their termina-
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tion in the superficial patellar nerve-plexus (Fig. 106). Commonly the
inner branch crosses the sartorius near the apex of Scarpa’s triangle
without traversing its substance.

The internal cutaneous nerve (page 198) should be picked up in
Scarpa's triangle and traced downward (Fig. 107). It dividesinto an
anterior branch, which should be followed downward along the inner
part of the anterior surface of the thigh, perforating the fascia lata in
the lower third (Fig. 106), and a posterior branch, which must be traced
along the inner aspect of the thigh beneath the sartorius, where it will
be found usually to communicate with the internal saphenous and the
obturator nerves; it emerges through the fascia lata at the inner side of
the knee (Fig. 106) to terminate in cutaneous filaments distributed to
this region.

The internal saphenous nerve (page 204) should be traced through
Scarpa's triangle to the point where it enters the aponeurotic canal with
the femoral artery and vein. It pierces the roof of this canal at about
the junction of the lower third with the middle third of the thigh over
the course of the femoral vessels (Fig. 107), and becomes a constituent of
the superficial fascia from this point downward. It will be found at the
inner side of the knee in close relation with the internal saphenous vein
and the superficial branch of the anastomotica magna artery, and con-
tinues its course to the inner side of the leg and foot (p. 252). The
branches of the internal saphenous in the thigh are the communicating,
arising beneath the sartorius in the middle third of the thigh and joining
with branches of the obturator and internal cutaneous nerves to form the
obturator or subsartorial plexus, and the infrapatellar branch. This plexus
will be worked out upon the reflection of the sartorius. A few inches
above the inner condyle, or sometimes lower, the nerve gives off its
cutaneous patellar branch (infrapatellar), which curves inward and for-
ward below the patella, distributing cutaneous branches as it goes to
terminate on the outer side of the upper part of the leg (Fig. 106) and to
aid in forming the patellar plexus. This nerve, as well as the cutaneous
nerves generally in the vicinity of the front of the knee, appears as a
rather broad, pearly or bluish-white band in the superficial fascia.

The cutaneous branch of the obturator nerve will usually be found
passing down along the inner side of the thigh in the superficial fascia,
emerging through the deep fascia at about the middle of the thigh,
and sometimes may be found by following backward some of the
branches by which it communicates with the subsartorial plexus and
with the posterior branch of the internal cutaneous and the internal
saphenous nerves (Fig. 107). In many cases this nerve is small or
absent, being replaced wholly or in part by the internal cutaneous nerve.

If these various nerve-trunks have been successfully traced, it will be
seen that the cutaneous supply of the front of the knce is contributed
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ext

Fi1c 106.—Superficial nerves and veins of front of thigh.

to by the external cutaneous, the middle cutaneous, the internal cuta-
neous and the patellar branch of the internal saphenous nerves, aided
possibly by the obturator.

The internal saphenous vein should be cleaned to the lower limit
of the dissection and so much of the superficial branch of the anasto-
motica magna artery as can be dissected at, this stage should be cleared
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of connective tissue. The terminal portion of the anterior recurrent
tibial artery, ramifying upon the outer side of the front of the knee,
should also be dissected with whatever other superficial arteries it
anastomoses, such as the articular branches of the popliteal (Fig. 123).
The remnants of the superficial fascia should now be removed in order
to expose the fascia lata.

THE Fascia Laota.—The upper portion of the fascia lata, including its
iliac and pubic subdivisions, having been dissected, the dissector should
note the attachment of this deep fascia of the thigh to the bony promi-
nences about the knee, such as the condyles of the femur and the tubercle
and the tuberosities of the tibia. He should note also an opaque band of
the fascia which is seen upon the outer aspect of the thigh stretching
from near the anterior part of the crest of the ilium to the head of the
fibula and the outer tuberosity of the tibia, the ilio=tibial band (Fig. 82).

The ilio-tibial band is quite tense under normal conditions, but anything which
approximates its two points of attachment, as shortening of the femur from fracture
of its shaft or neck, causes relaxation of this band, which relaxation thus becomes a
significant sign in such conditions, as pointed out by Allis.

The intermuscular septa of the fascia lata, splitting from its deep
surface, are attached respectively to the inner and outer lips of the linea
aspera, serving to separate the anterior thigh muscles, the extensors,
from the posterior and adductor groups and giving partial origin to the
muscles with which they are in relation. The internal intermuscular
septum is interposed between the vastus internus and the adductor
group; the external intermuscular septum, the stronger of the two, is
between the vastus externus and the biceps. These septa will be better
appreciated as they are encountered in the dissection of the muscles.

TeNsorR Fasciz Femoris (tensor vagina femoris, tensor fascie
latee).—Origin, the anterior superior spine of the ilium and the adjacent
part of its crest; insertion, the fascia lata at the junction of the upper
and middle thirds of the thigh; nerve-supply, the superior gluteal nerve
(fourth and fifth lumbar and first sacral); action, to pull upon the fascia
lata; flexion and inward rotation of the thigh.

This muscle (Fig. 107), enclosed between the two layers of the fascia
lata, will be exposed by incising the latter fascia in a line passing down-
ward from the anterior superior spine of the ilium. The fascia should
also be removed from its deep surface. The ilio-tibial band referred to
in the last paragraph acts almost as a tendon of the muscle, so that the
latter may expend some of its force upon the tibia. In raising the muscle
the ascending branches of the external circumflex artery will be encoun-
tered in relation with its deep surface and passing upward and backward
behind its posterior border.

THE Sartorius.—Origin, the anterior superior spine of the ilium
and part of the notch below it (Fig. 105); insertion, the upper part of
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P16. 107.—Dissection of front of thigh showing Hunter's canal.

the shaft of the tibia in company with the tendons of the gracilis and
semitendinosus, the aponeurosis of the sartorius embracing the other
tendons at its point of attachment to the tibia; nerve=supply, the middle
cutaneous branch of the anterior crural (second and third lumbar);
action, flexion -of the leg and thigh and external rotation of the thigh.
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This muscle having been already partially cleaned, its denudation
should be continued to its point of insertion, the dissector being on guard
for the cutaneous nerve-trunks that are in relation with its lower half, that
is, the posterior branch of the internal cutaneous and the cutaneous branch
of the obturator. Beneath the muscle, somewhat internal to the apex
of ‘Scarpa’s triangle, the subsartorial plexus will be found, composed of
branches from the obturator, the internal saphenous and the internal
cutaneous. The relation of the sartorius to Scarpa’s triangle and its
perforation by the middle cutaneous nerve have been noted. The lower
half of the muscle may be carefully elevated, with due regard for the
nerves mentioned above, in order to expose the rcgion of Hunter's canal.
THE QuabpRICEPS ExXTENsoOR.—Origin: the rectus from the anterior
inferior spine of the ilium (straight tendon) and the groove above the
acetabulum (reflected tendon) (Fig. 112); the vastus externus, the upper
half of the anterior intertrochanteric line, the tubercle of the femur,
the outer lip of the gluteal ridge and the upper half of the outer lip of
the linea aspera; the vastus internus, the lower half of the anterior inter-
trochanteric line, the spiral line of the femur, the entire length of the
inner lip of the linea aspera and the upper part of the inner supra-
condylar line; the crureus, the upper and outer aspects of the upper
two thirds of the shaft of the femur. . Insertion, by aponeuroses and a
tendon (for the rectus) which converge to the patella, being attached to
it and enclosing it, and which still further converge to a large, thick
tendon, the tendo patellee, extending from the lower border of the patella
to the tubercle of the tibia (Fig. 107); nerve=supply, the anterior crural
nerve (third and fourth lumbar); action, extension of the leg, the rectus
also aiding in flexion of the thigh and in flexion of the pelvis upon the
thigh.
"~ The Rectus Femoris.—This part of the quadriceps should first be
.denuded from its origin to its insertion, the straight tendog of origin
being traced to its attachment to the anterior inferior spine of the ilium.
The superficial surface having been denuded, the muscle may be elevated
and then inverted and its deep surface at least partially cleaned, when
the muscular branch of supply will be found entering this surface in the
upper third of the thigh. It will be seen that the superficial fibres are
bipenniformly arranged and converge to be inserted below with the deep
straight fibres into an aponeurosis on the deep surface which narrows to
a tendon attaching to the upper border of the patella.

The Vastus Externus.—The outer surface of this portion of the
quadriceps should first be cleaned and the aponeurosis on the upper two
thirds of this surface should be noted and traced to the posterior aspect’
of the thigh. The anterior border of the vastus in relation with the outer
border of the rectus should now be elevated, when the descending branches
of the external circumflex artery in company with the nerve to the vastus
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FiG. 108.—Deep dissection of front of thigh; femoral artery and vein; anterior crural nerve. The
rectus femoris and the sartorius have been removed.

externus will be found in relation with this deep surface (Fig. 108). Pull-
ing the vastus externus outward will give better access to these struc-
tures and will also show that this surface of the vastus externus is largely
aponeurotic. With the fingers it may be traced to its attachment to
the linea aspera on the posterior aspect of the femur. The attachment



216 PRACTICAL ANATOMY

of the aponeurosis of insertion to the lateral border of the patella should
be noted. The nerve and artery or arteries mentioned above should be
followed not only into the muscle, but through its substance toward the
knee. In a successful injection the arteries may be traced to the region
of the knee and be found to anastomosc with the external articular
branches of the popliteal.

The Vastus Internus and Crureus.—These two parts of the quadri-
ceps are so intimately connected that they may be considered together
(Fig. 108). The inner border of the rectus indicates fairly accurately the
dividing line between the crureus and the inner vastus. Following the
former it will be seen that it covers the anterior and the outer surfaces
of the femoral shaft for its upper two thirds and, therefore, is for the
most part covered by the vastus externus, as will have been already
seen. Traced downward, the aponeurosis of the crureus is seen to narrow
and blend with the deep part of the tendon of the rectus. The nerve
to the crureus will be found entering it either upon the outer aspect of
the thigh above, having come from the branch to the vastus externus,
or more anteriorly, having arisen in this case from the branch to the
vastus internus (Fig. 108). The surface of the vastus internus should be
denuded, followed upward to the anterior intertrochanteric line and
then inward to the position of Hunter's canal, that is, to the line marking
the course of the femoral artery. Here the inner surface of this muscle
will be seen to give attachment to an aponeurosis or layer of fascia
which passes inward to be attached to the surfaces of the adductor
longus and magnus muscles. This aponeurosis constitutes the roof of
Hunter’s canal and should be left undisturbed for the present, which in-
terferes with the complete dissection of the vastus internus at this stage.

TrE Graciuis.—Origin, the lower half of the inner border of the
body of the pubis, and the upper part of the descending pubic ramus;
insertion, the upper part of the inner surface of the shaft of the tibia,
its tendon being embraced by the insertion of the sartorius; nerve-supply,
the anterior division of the obturator nerve (second, third and fourth
lumbar) ; action, flexion and adduction of the thigh and flexion of the
leg (Fig. 107).

The dissector should clean first the superficial surface of this muscle
and then should inspect its deep surface, having carefully loosened the
muscle, when he will find the nerve of supply entering the deep surface
in the upper third. This nerve if traced upward will lead the dissector
beneath the adductor longus to its parent trunk, the obturator nerve.

THE ApbpuctorR LonGus.—Origin, by a narrow tendon from the
front of the pubic bone immediately in front of its spine; insertion, the
linea aspera about its middle third; nerve=supply, the anterior division of
the obturator nerve (second and third lumbar) ; action, adductionand, sec-
ondarily, flexion and eversion of the thigh.
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This muscle was partly dissected in demonstrating Scarpa’s triangle
and should now be cleaned down to the point of attachment of the
aponeurotic roof of Hunter's canal. Elevating the muscle, its nerve of
supply will be seen entering the upper part of its deep surface.

The pectineus muscle, the origin and insertion of which were studied
in the dissection of Scarpa’s triangle, is in the same plane with the adduc-
tor longus. Its anterior surface if not already clean should be denuded,
when the borders of the muscle should be loosened and it should be
gently raised with the fingers or blunt instruments. In doing this it will
be found loosely adherent to the hip-joint capsule and several vessels
and nerves will be exposed. The accessory obturator nerve, under the
upper part of its outer border, has already been mentioned. Raising the
inner border of the muscle and pulling it inward, one may reach the
obturator nerve just as it emerges from the pelvis through the obturator
foramen, and along the lower part of its inner border the internal cir=
cumflex artery will be encountered; this should be followed beneath
the pectineus. Its branches respectively to the digital fossa of the femur
and to the surface of the obturator externus muscle should be noted
and the continuation of the artery to the interval between the upper
border of the adductor magnus and the quadratus femoris traced (p. 205).

THE AppucTorR BREvVIs.—Origin, the front of the body and of the
descending ramus of the pubis; insertion, the upper third of the linea
aspera; nerve=supply, the anterior division of the obturator nerve (the
third and fourth lumbar); action, adduction, flexion and eversion of the
thigh (Fig. 109).

This muscle, lying beneath the adductor longus, may be exposed by
displacing that muscle, or, if desired, by detaching it from its origin and
reflecting it downward. In denuding its superficial surface the anterior
division of the obturator nerve and some of its branches will be encoun-
tered (Fig. 109). These nerve-trunks should be cleaned and pulled aside
in order to thoroughly expose the muscle, after which the latter may be.
elevated, when the posterior division of the obturator nerve will be en-
countered on its deep surface between it and the adductor magnus. These
nerves should also be followed upward toward their origin and downward
toward their termination in the various muscles which they supply.

THE Apbpuctor MacNus.—Origin, the tuberosity of the ischium,
the ramus of the ischium and the inferior ramus of the pubis; insertion,
the whole length of the linea aspera and its outer prolongation above
and its inner prolongation below, the lowest part of the muscle terminat-
ing in a rounded tendon which is attached to the adductor tubercle
of the inner condyle of the femur; nerve=supply, the posterior ramus of
the obturator (third and fourth lumbar) ; action, adduction and eversion
of the thigh. The upper part of the muscle is sometimes designated
the adductor minimus (Figs. 108 and 93).
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In cleaning the anterior surface of this muscle, having displaced
first the adductor longus and brevis, the dissector will encounter above
some of the branches of the obturator nerve, which should be followed
upward to their origin and downward to their termination.

Hunter's canal, previously referred to as an aponeurotic passage-
way traversed by the femoral artery and vein and the internal saphenous
nerve, is in relation with the anterior surfaces of the adductor magnus
and adductor longus in the middle third of the thigh and with the inner
surface of the vastus internus. The aponeurosis which forms the roof of
the canal connecting the vastus internus with the two adductors (Fig.107)
should now be examined, and the emergence of the internal saphenous
nerve and the superficial branch of the anastomotica magna artery
through this aponeurotic roof near its lower end should be noted (Fig.
107), as should also any discoverable muscular branches of the femoral
artery. This canal should now be opened and the femoral artery and
vein and the saphenous nerve exposed. The completion of the dis-
section of the anterior surface of the adductor magnus may now be
effected, when it will be seen to be attached to the linea aspera and to
present five apertures for arteries. The first of these is above the posi-
tion of the adductor brevis and transmits the first perforating branch
of the profunda femoris; the second is beneath the adductor brevis,
transmitting the second perforating branch; the third is below the adduc-
tor brevis for the third perforating branch; the fourth is still lower for
the transmission of the fourth perforating branch or termination of the
profunda itself, while the fifth aperture, the largest, is near the lower
extremity of Hunter's canal and transmits the femoral artery to the
popliteal space and the popliteal vein from that space (Fig. 93).

The Obturator Nerve.—This nerve, a branch of the lumbar plexus,
getting its fibres from the second, third and fourth lumbar nerves,
passes along the lateral wall of the pelvis above the obturator artery
and close to it and enters the thigh through the upper part of the obtu-
rator foramen, during its passage through which it divides into its
anterior and posterior divisions, the anterior passing above the obturator
externus muscle, while the posterior division passes through the upper
part of this muscle so that the two divisions are thus separated by some
of the fibres of the obturator externus.

The anterior branch (Fig. 109), which should be first followed, will be
seen to give an articular branch to the hip-joint, which curves outward
and upward to the cotyloid notch, then to pass in front of the adductor
brevis, distributing muscular branches to this muscle and to the adductor
longus and gracilis. These have already been isolated. Continuing,
the anterior division of the obturator sends communicating branches to
unite with the internal cutaneous nerve and the internal saphenous to
form the subsartorial or obturator plexus, situated beneath the sartorius
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P1G. 109.—Dissection showing obturator nerve and artery and deep femoral artery.

a little above the middle of the thigh, and usually sends a cutaneous
branch—sometimes arising from the branch to the adductor longus—
to supply the skin of the inner side of the thigh and the inner side of the
upper half of the leg (Fig. 109). The continuation of the anterior divi-
sion, the wvascular branch, follows the femoral artery, upon which it
finally breaks up in the lower part of Hunter’s canal.
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The posterior division of the nerve (Fig. 109), emerging through the
obturator externus, should be followed behind the adductor brevis, and
its muscular branches to the anterior surface of the obturator externus
and to the adductor brevis and magnus should be noted. An articular
or geniculate branch to the knee-joint passes from the posterior division
through the adductor magnus, often being associated with the nerve to
this muscle, to reach the popliteal space, and then accompanies the
popliteal artery to the posterior ligament of the knee-joint, which it
perforates.

THE OBTURATOR ExTERNUS.—Origin, the inner and lower margins
of the obturator foramen (pubic and ischiatic rami) and the lower half
of the outer surface of the obturator membrane; insertion, the digital
fossa of the femur, nerve=supply, the posterior division of the obturator
nerve (third and fourth lumbar); action, external rotation of the femur
(Fig. 111).

To expose this muscle the thigh must be well abducted and the pecti-
neus, adductor longus and adductor brevis displaced or removed, pref-
erably the former. The tendon of the muscle should be traced as far as
possible after it passes outward behind the neck of the femur, although
the terminal part of the tendon can only be seen to advantage in the
dissection of the gluteal region (Fig. 93).

The Obturator Artery.—This artery is a branch of the anterior trunk
of the internal iliac (or sometimes of the posterior trunk). Passing along
the upper border of the lateral wall of the pelvis, where it gives off
its entrapelvic branches (see dissection of pelvic structures), it leaves
the latter cavity through the upper part of the obturator foramen to
enter the thigh, where it divides into an internal and an external branch.

The internal branch passes to the inner side of the obturator foramen
beneath the obturator externus muscle, which it supplies in addition
to sending branches to adjacent muscles and anastomosing with the
external branch.

The external branch skirts the outer and lower borders of the obtu-
rator foramen beneath the obturator externus, giving rise to an sxternal
(intrapelvic) branch, which passes downward beneath the inner surface
of the obturator membrane and the obturator internus muscle, and
an articular or acetabular branch to the hip-joint, which enters at the
cotyloid notch (Fig. 112) and supplies the fatty tissue of the acetabulum.
The external branch of the obturator anastomoses with the internal
circumflex.

The occasional irregular origin of the obturator artery and its relation in such
cases to the femoral ring are referred to on p. 202.

The anastomotica magna artery (a. genu suprema), a branch of the
femoral given off in the lower part of Hunter’s canal, divides into a
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superficial and a deep branch. The superficial branch, as previously
noted, pierces the roof of Hunter’s canal (Fig. 109), passes superficially
back of the inner condyle and is distributed to the upper half or two
thirds of the inner side of the leg, running in company with the internal
saphenous vein and internal saphenous nerve. The deep branch bur-
rows through the substance of the vastus internus toward the knee-
joint (Fig. 108). This muscle must be incised, beginning where the artery
is seen to enter it, that the artery may be followed toward the inner side
of the lower end of the femur—with care for the safety of the accom-
panying nerve—and then, in connection with the dissection of the front
of the knee (p. 222), across the front of the femur above its articular
surface to anastomose on the outer side of the joint with the external
articular branches of the popliteal and the anterior recurrent tibial. It
also joins in the circumpatellar anastomosis.

The muscular branch of the anterior crural nerve to the vastus
internus, entering this muscle about the upper third of the thigh, should
be followed in its course through the muscle by incising the muscular
fibres to the necessary extent. Near the lower end of the thigh it gives
off an articular branch to the knee-joint.

THE REGION OF THE KNEE.

The posterior aspect of the knee has been considered in connection
with the dissection of the popliteal space. The anterior aspect of the
knee presents certain important bony prominences which have already
been indicated (page 208). The superficial fascia of this region shows
the cutaneous filaments of the internal, middle and external cutaneous
nerves and of the cutaneous patellar branch of the internal saphenous
nerve forming the patellar plexus, seen chiefly upon the inner side of the
patella, but also above and upon its outer side. A superficial network
of arteries, the circumpatellar anastomosis, made up of branches from
the upper and lower articular branches of the popliteal, of branches
from the anterior recurrent tibial, the anastomotica magna and the
external circumflex, is also found in the superficial fascia of this region.
These structures have already been traced in so far as they pertain
to the superficial fascia.

The aponeurotic expansion of the vastus internus attached to the
inner border of the patella and to the inner condyle of the femur should
now be carefully removed, thus exposing the capsule of the joint. The
aponeurotic expansion of the vastus externus attached to the outer
border of the patella and the outer condyle should be similarly treated.

Beginning now at the lower inner part of the anterior aspect of the
joint directly opposite the inner tuberosity of the tibia the inferior
internal articular artery (Fig. 143) may be dissected. The vessel may
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be traced inward to the anterior border of the internal lateral ligament
under which it passes and at the posterior border of this ligament may
be again picked up and traced round to its origin in the popliteal artery
(Fig. 135). Traced upward from the point of starting it will be seen
to distribute branches to the capsule and the patella and to anastomose
with a descending branch of the superior internal articular; it also sends
a branch outward under the patellar tendon to anastomose with the ante-
rior tibial recurrent. The region over which this artery has been followed
is for the most part the anterior aspect of the capsule of the joint.

The superior internal articular artery, appearing above the inner
condyle (Fig. 135), may now be traced to the inner side of the shaft
of the femur and around to its origin from the popliteal artery. A
branch will be seen to pass across the shaft of the femur to anastomose
with the superior external articular artery. One usually encounters
here also the continuation of the deep branch of the anastomotica magna
passing across the front of the femur (Fig. 108).

The superior external articular artery (Fig. 144) should be traced
around the outer side of the shaft of the femur to its origin from the
popliteal. It will be seen to send branches downward along the outer
side of the joint to anastomose with branches of the anterior recurrent
tibial. A branch from the descending division of the external circum-
flex artery (Fig. 144) will be found coming down along the outer side
of the femur to anastomose with the superior external articular. This
artery is usually accompanied by the articular branch from the muscular
nerve of the vastus externus.

The anterior tibial recurrent artery, arising from the anterior tibial
just as that vessel emerges through the interosseous space to reach the
front of the leg (Fig. 144), will be found at the upper limit of the inter-
osseous space emerging through the fibres of the anterior tibial muscle
or in the interval between it and the extensor longus digitorum. The
muscular substance should be removed to the extent necessary to fully
expose the vessel. Traced upward, this artery passes along the outer
aspect of the joint toward the margin of the patella, anastomosing
with the inferior internal articular under the patellar tendon, with the
inferior external articular and with the superior external articular,
distributing branches also to the capsule as it goes.

The inferior external articular artery will be found almost directly
opposite the interval between the outer tuberosity of the tibia and the
femur. It should be traced outward to the border of the long external
lateral ligament (Fig. 144) under which it passes and may be further
traced around to its origin from the popliteal artery.

Owing to the free superficial nerve- and blood-supply of the front of the knee,
counter-irritants designed to affect the joint are apphed on either side of the patella
and its tendon.
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THE SuBCRUREUS MuscLE.—Origin, the lower fourth of the front
of the femoral shaft (Fig. 110); insertion, the large bursa which lies
on the front of the femur above the knee-joint; nerve=supply, the anterior
crural nerve (third and fourth lumbar); action, to pull the bursal sac
upward during extension of the leg.

The muscle and the bursa are to be exposed by making a longitudinal
incision through the vastus internus or crureus along the inner margin
of the lower part of the rectus and along the inner side of the patella
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tibia

F1c. 110.—Suprapatellar bursa on front of lower part of femur with subcrureus muscle,

down to the tendo patellz, or the incision may be terminated on a
level with the upper border of the patella and the tendon of the rectus
divided by a transverse cut close to the patella. The margins of this
incision being retracted and the flaps thus formed loosened, the muscle
in question as well as the bursa is exposed (Fig. 110).

The suprapatellar bursa, referred to in the last paragraph, may be
demonstrated by injection with, preferably, a hardening fluid, such as
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the Pausch’s starch mass, in which case its continuity with the knee-
joint cavity will be demonstrated if such continuity exist.

Since this bursa is in from 75 to 77 per cent. of cases in direct continuity with
the knee-joint, for all practical purposes the knee-joint cavity may be regarded as
extending upward upon the front of the femur for a distance of four inches above
the articular line; hence a stab wound of this part of the thigh might become in effect
a perforating wound of the knee-joint.

The patella, if reflected in the exposure of the subcrureus, should
now be replaced in position, and the knee-joint is to be protected by
being wrapped in damp cloths for dissection at a later stage of the work.

Inasmuch as it may be found desirable to disarticulate the lower
limb from the trunk at this stage of the work, it is better to defer the
dissection of the leg and foot and to proceed with that of the hip-joint.
To expose the joint, divide the adductors, the pectineus and the tensor
fascize femoris near their points of origin and reflect them, leaving the
ilio-psoas for the moment that its intimate relation to the capsule of
the joint may be appreciated, and that it may be traced to its insertion
(Fig. 111) now that the structures on the inner side of the thigh have
been dissected.

THE Hip-JoiNT.—The articular surfaces involved in this joint are
the acetabulum of the innominate bone and the head of the femur. The
ligaments are the capsular ligament, which presents certain specially
named thickenings (see below), the cotyloid ligament (labrum glenoidale),
applied to the rim of the acetabulum, deficient in front and below, the
notch thus formed being bridged over by the transverse ligament, thus
leaving an aperture for the entrance of vessels; and the ligamentum teres
or round ligament connecting the bottom of the acetabulum with the
head of the femur. The nerve-supply is from the anterior division of
the obturator nerve, the anterior crural (femoral) nerve through an
articular filament from the muscular branch to the rectus, branches
from the sacral plexus and the great sciatic nerve. The blood=supply
is from the obturator and the sciatic arteries. The type of joint is the
enarthrodial.

The posterior aspect of the hip-joint has been considered (page 189).
The anterior aspect of the joint is in relation with the iliacus, psoas and
pectineus muscles. The pectineus having been displaced, the iliacus
may be elevated along its outer border to bring into view the bursa
which separates the iliacus from the anterior surface of the capsule,
the thigh being slightly flexed (Fig. 112). This bursa may be demon-
strated by injecting it with fluid or by introducing the index-finger
through an incision into its wall.

Inflammation of this bursa being attended with pain upon motion at the hip-
joint may thus simulate disease of the joint itself. A second bursa may be found
under the psoas, extending upward to the lower limit of the iliac fossa.
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P16. 111.—Deep dissection of posterior body-wall and iliac fossa of right side.

The iliacus and psoas should now be removed by dividing them
near their insertion and reflecting them upward.
The anterior and lateral aspects of the capsule being now exposed,
the vessels in relation with its inner aspect, branches of the obturator
15 .
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The pubo-femoral ligament (lig. pubocapsulare) is another thicken-
ing of the capsule which passes from the vicinity of the pectineal emi-
nence downward and outward to the neck of the femur.

The ischio-femoral ligament (lig. ischiocapsulare) is a thickened
portion of the posterior part of the capsule passing from the ischial
portion of the acetabular rim toward the digital fossa (Fig. 113).

Fi1c. 113, —Dissection of posterior aspect of hip-joint and sacro-iliac and sacro-sciatic ligaments,

The weakest part of the capsule is its lower posterior portion; hence,
in the regular luxations, whatever may be the subsequent position of
the head of the bone, the latter leaves the acetabular cavity through
a rent in this part of the capsule. The ultimate situation of the head is
determined by the position of the femur at the moment of the applica-
tion of the force which produces the luxation as well as by the direction
in which that force is applied.

The Ischiatic Dislocation of the Femur. — The head is displaced
backward upon the great sciatic foramen in this dislocation. This
may be demonstrated by making an incision in the lower posterior
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part of the capsule and forcing the head of the bone out of the acetab-
ulum by grasping the thigh near the knee and near its upper extremity.
Let the dissector now note the resulting alteration in the axis of the
limb and in its length; thus there will be found to be inversion, adduc-
tion and moderate shortening, signs quite characteristic of this form
of luxation.

wr———7—Fhe Dislocation upon the Dorsum of the Ilium.— The displace-
ment backward and upward upon the dorsal surface of the ilium
is the most common form of dislocation at the hip. The dissector may
imitate this by grasping the thigh as before and manipulating the head
of the femur into a position upon the dorsal surface of the ilium. Noting
now the axis of the limb and its relative length, one finds the signs of
the ischiatic luxation accentuated: more marked inversion, adduction
and shortening, the great toe of the affected limb touching the instep
of the opposite foot instead of the ball of its great toe as in the pre-
ceding case.

The reduction of these backward dislocations may be accomplished
by flexing the thigh upon the abdomen in the position in which it was
found, that is, in adduction, then sweeping the knee across the abdo-
men in the outward direction (external circumduction) and gradually
bringing the limb down to a straight position. The Y-ligament in these
manipulations serves as a fulcrum by which the head of the bone is
returned to its proper cavity.

The Thyroid or Obturator Luxation.—If the dissector will now so
manipulate the limb as to bring the head of the femur into relation
with the obturator foramen, he will note that the signs of this disloca-
tion are a slight lengthening of the limb in most cases, moderate abduc-
tion and moderate eversion, or, instead of eversion, the foot may be
straight and there may be simply inability to produce inversion.

The Suprapubic Dislocation. — This extremely rare injury may
be simulated by manipulating the head of the femur to the anterior
surface of the pubis. The resulting alteration in the axis of the limb
is a striking eversion, with abduction and shortening.

This combination of signs is seen also in fracture of the femoral shaft or neck,
but the dislocation would be readily recognized by the presence of the head of the

bone in its abnormal position; the extreme rarity of this injury and the immobility
usually incident to luxation would aid further in the diagnosis.

The reduction of the forward displacements may be accomplished
by again flexing the thigh in the position in which it was found—that
is, in abduction—and then in performing internal circumduction and
bringing the limb down to a straight position.

The exposure of the interior of the joint should now be effected by
incising the capsule throughout its entire circumference near its attach-
ment to the femur. The ligamentum teres is now brought fully to view
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and its broad base of attachment to the bottom of the acetabulum as
well as its much more circumscribed attachment to the depression upon
the head of the femur should be noted (Fig. 114).

The line of reflection of the synovial membrane from the inner sur-
face of the capsule to the neck of the femur may be followed as well as
its continuation over the fat in the bottom of the acetabulum and
around the ligamentum teres. One of the retinacula or cervical liga-
ments, bands and fibres derived from the capsule along the line of reflec-
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Pic. 114.—Hip-joint, antero-external view, with capsule cut and head of femur displaced to show
acetabular cavity.

tion of the synovial membrane and passing along the neck of the bone
toward its head, is seen in Fig. 114.

The ligamentum teres may now be divided and the limb removed
from the trunk for further work.

The cotyloid and the transverse ligaments should be inspected and
the proximity of the bottom of the acetabular cavity to the pelvic cavity
should be noted. -

The depth of the acetabular cavity and the corresponding extent of the articu-
lar surface of the head of the femur have a direct bearing not only upon the move-
ments of this joint but upon its security; thus, while its range of motion is restricted
as compared with that of the shoulder-joint, it is much more secure than the latter
joint, dislocations being less frequent here than at the shoulder.

Coxalgia or hip-joint disease, in which the bony surfaces involved in this joint
are affected, may result in the perforation of the bottom of the acetabular cavity, pus
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thus finding its way into the pelvic cavity, or in the formation of external abscess.
The bottom of the acetabular cavity may be fractured, the fracture being simple or
comminuted, the latter form of injury often implicating the pelvic cavity.

Having completed the dissection of the thigh, the student should
study the femur from the aspect of its structural peculiarities as bearing
upon injury to and disease of the bone as well as the relations of the
attached muscles and their influence upon the several fragments in
case of fracture.

Fractures of the shaft of the femur occur most frequently at or near
its middle. Fractures of the upper third are less common, are usually
due to indirect violence and generally present an oblique line of frac-
ture; the effect of the ilio-psoas in flexing the upper fragment has been
referred to (p. 206). Fractures of the lower third are usually due to
direct violence and in that case the line of fracture is transverse. These
fractures present, in common, eversion of the limb below the fracture,
due to its weight and to the action of the adductors, especially of the mag-
nus and the gracilis; and shortening, as made evident by measurement
and by the relaxation of the ilio-tibial band (p. 212), in addition, of
course, to the cardinal