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PREFACE TO THE EIGHTH EDITION.

e —

Tris Edition has been subjected to an extensive revision
in order to bring it to a level with current teaching and
the present requirements of the Examination Boards. The
more recent progress in -progmphicul _-'*letmﬁ;-', involving
as it has a greatly increased precision of deseription,
especially in connexion with the Viscera, has necessitated
an almost complete reconstruction of certain sections and
the addition of new matter to the extent of 150 pages ; but
the original plan of the work has been carefully preserved.

The plates of Arteries prefixed to the last three Editions,
and a certain number of text illustrations, chiefly histolo-
gical, have been removed as superfluous: but these have
been replaced by nearly a hundred new cuts, some original,
and some borrowed from other works.

I desire to acknowledge the valuable assistance afforded
by my friend and former pupil, Dr. W. 8. Griffith, in
passing the work through the press.
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MANUAL OF PRACTICAL ANATOMY.

INTRODUCTION.

By Practical Anatomy is meant the study of Anatomy by dissection
of the dead body, in contradistinetion to Descriptive Anatomy,
tanght by lectures, diagrams, and preparations,

In dissecting, there ave four principal objects to be constantly

borne in mind by the student :—1st. The impression on the memory
of the facts of general anatomy taught in the lectures. 2nd. The
study of those parts of the body more especially concerned in surgical
affections and operations. 3rd. The education of the sense of touch,
and of the hand in the use of instruments; and 4th, the education
of the eye in the knowledge of the several structures of the body, in
various positions, and under varving circumstances. It is to assist
the student in these requirements that the following work is de-
signed ; and every effort has been made to present the facts of
. Anatomy in such a manner that they may be most easily grasped by
the mind and retained by the memory ; it will be found also, that as
far as is compatible with a work of the kind, attention is drawn to
~ those points which have especial interest in the practice of medi-
- cine or surgery, and directions are given for the performance of
many operations which do not seriously interfere with or injure the
dissection. The education of the eye is a gradual and tedious process,
but one which is pretty certain to be satisfactorily accomplished if
the student do but use his hands properly, and therefore a few words
on the manual part of dissection may not be out of place.

First, as to the INSTRUMENTS requisite for dissection. A case

containing six scalpels, two pairs of scissors, a pair of dissecting
forceps, a set of chain-hooks, a blow-pipe, and a probe, will enable
the student to make all requisite dissections, supposing that he is
allowed the use of a saw and chisel in the dissecting-room.

H. B




2 INTRODUCTION.

SCALPELS for dissection are made of two principal shapes : in
one the edge is bevelled to the point, the back being straight ;
in the other both back and edge are bevelled to a point midway
between the two, The latter form is preferable for most purposes.
The blade should not he more than an inch and a half long, and
never double-edged, but the material of which the handle is con-
structed is a matter of indifference. For all ordinary dissection it
will be found most convenient to hold the scalpel like a pen ; but
for cleaning the fascia off muscles, and following ouf small nerves,
it is better to hold it reversed, so that the back of the knife may be
against the tissue which is to be preserved. In making the first
incision through the skin of a limb, or in any other position
where a long incision is required, the knife may, with advantage,
be held under the hand, by which the wrist has more play, and
the student has the opportunity of practising a mode of holding
the knife which he will find very useful when operating on a
living body. .

The FORCEPS shounld be broad at the extremities and coarsely
serrated, sc that it may retain a firm hold on small portions of
tissue. It is very important that the forceps should not be too
strong in the spring, for in that case its use becomes so fatiguing to
the hand that it is impossible to continue it for any length of time,
It is also important to ascertain that the points do not separate
when the blades are pressed forcibly together. The forceps should
be held lightly between the thumb and the first and second fingers
of the left hand, which may be steadied by resting the little finger
on a neighbouring part.

The CHAIN-HOOKS should be strong, and bent in the direction
of the thickness and not of the breadth of the steel, as in the latter
case they are liable to be unbent under any considerable strain.
(lare should be taken that the chains are firmly linked, and that the
central ring is sufficiently stout to bear any force that may be
applied to it.

The SCISSORS should be large and strong. A curved pair will =

be found very useful in preparing the ligaments,

SOUNDS and STAFFS for introduction into the bladder are
found in most dissecting rooms, together with SAWS and other
large tools requisite for dissection.

The student will do well to bear in mind that Le will probably be :

called upon in after-life to operate on the living body, and that the
only true preparation for the task is careful dissection ; he should,
therefore, as far as possible, conduet all his dissections as methodically

and with as much care as if operating on the living body, and by this !

:

1

i
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means he will do much to fit himself for his duties as a practical
Surgeon.

The SKIN consists of two principal layers, the true skin or
derma, and the scarf-skin or epidermis. In the dead body, if at all
decomposed, the epidermis or cuticle is easily separated, but it should
be carefully preserved during the dissection, as it prevents the sub-
jacent parts from drying. In removing the skin, the first inecisions
should be made at once through its whole thickness, and a corner
being held with the forceps, the knife is to be carried with a sweep-
ing movement beneath it, the edge being towards the skin and the
back to the fascia, which should be left smooth and uniform. The
under surface of skin neatly reflected is white, and the tissune
beneath it more or less yellow.

The SUPERFICIAL FASCIA consists of loose arveolar tissne
containing more or less fat. It contains the superficial blood-
vessels, merves, and lymphaties, and may in some situations be
divided into two lavers.

The DEEP FASCIA is a more or less dense fibrous structure,
usually white and glistening in appearance, lying beneath the
superficial fascia, closely investing the musculature of the limbs,
and sending inwards deep intermuscular processes or septa, some of
which are strongly attached to the bones. It forms sheaths for the
muscles, and gives attachment to muscular fibres. In some parts it
may be subdivided into superficial and deeper lamine, as in the
neck and thigh.

In eleaning MUSCLES, it is esscntial that the fibres should be
made tense by moving the limb or applying the hooks, A muscle
should invariably be cleaned along its fibres, the dissector beginning
at one edge and advancing steadily to the other, and thus reflecting
a complete layer of fascia; the knife being held with the back to
the muscle, to avoid injury to it. The attachments of a muscle
(origin and insertion) should always be most caretully followed out,
and studied on the separate bones ; but it is important also to clean
the fascia from the whole length of the muscle, or it will soon look
dirty. A muscle should be divided, when necessary, midwa)
between its origin and insertion, so that these important points
may be preserved for further reference.

The action of the various MUSCLES may be roughly but very
usefully investigated in the course of dissection. As a rule, the effect
of the contraction of a muscle, upon any articulation over which it
passes, may be estimated by ascertaining what movements at that
joint approximate the origin and insertion of the muscle ; but where

the connection of a muscle with a pulley or sesamoid bone leads
B 2

il



4 INTRODUCTION.

to an alteration in the course of its long axis, the caleulation must
be made from the point at which the line of action is so changed.
Where a muscle passes over more than one joint, its effects upon
each articulation must be tested separately, and it should be seen
in what way those effects are modified by changes of position in the
other joints concerned.

The muscles may act : (1) as joint motors causing various altera-
tions in the position of the bones (flexion, extension, abduction,
adduction, rotation inwards and outwards, &e.) ; (2) as dilators or
constrictors of the various apertures of the body—iouth, anus,
palpebral fissure, &e. ; (3) as dilators or constrictors of the thoracic
and abdomino-pelvic cavities ; (4) as motors of soft parts—skin,
mucous and synovial membranes, &c.; (5) as tensors of deep fascize,
as in the thigh ; thus probably aiding the circulation in the muscles.

The influence of gravitation upon muscular action is very con-
siderable. In certain cases movements of flexion involve a pre-
dominant exertion of the extensor muscles, and wice versd. Thus in
bending forward the body at the hips while in the standing position,
the movement having been initiated by the flexors, the extensors
come into play to restrain and regulate it: 4.e., to lower the trunk
to the degree and at the rate required.

The ARTERIES of a subject are usually injected, and it is
impossible to follow out all the minute branches without this assist-
ance ; but an opportunity should be taken by the advanced student
to repeat his dissection upon an uninjected subject, in which the
appearance of the parts more closely resembles that of the living
body.

The VEINS may be divided into superficial and deep, the
former running in the superficial fascia, the latter accompanying
the arteries. The two sets of vessels are united by communicating
branches. Nearly all the arteries of the limbs are accompanied by
paired veins (venw comites), the exceptions to this rule being the
common femoral and the upper part of the axillary arteries, In
the head and neck the veins are usunally single, and sometimes do
not lie in close relation with the arteries.

The LYMPHATICS as a rule accompany the veins and like the
latter formn twe groups, superficial and deep, which inter-com-
municate through apertures in the deep fascia.

The main trunks of the NERVES and their principal branches
are readily followed out, but their minute ramifications require more
time and labour for their dissection than a student can usually
afford to bestow upon them.

The BONES should be frequently referred to in the course of the
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dissection, in order that their relation to the muscles, fasciwe, liga-
ments and other structures may be thoroughly understood.

The student should bear in mind that his manual labour is only
a part of his duty, and will be thrown away unless he at the same
time study the description of the part upon which he is engaged ;
he therefore should not carry the dissection of his part so far that
he cannot learn its description on the same day, and at the subject ;
and he should if possible re-peruse the description in the evening,
and always on the next morning, before ecarrying the dissection
any further.

In order to preserve a part, it is essential that the dissector should
himself secure the skin around 1t with a few stitches, and wrap it
with damp or oiled cloths. These may be dipped in some preservative
solution, or common salt may be grated finely over the part. This
latter, however, destroys the colour and smooth appearance of the
structures. A dissected part should be sponged over daily, when it
is uncovered for fresh dissection.



PART" L

i

DISSECTION OF THE ARM.

[The Student is requested to read the * Introduction” before commencing
the Dissection, unless he has done so on a previous occasion, |

Berore beginning the dissection, the student should make himself
fully acquainted with the external configuration of the part and the
relations of surface-markings to deeper structures; and if Le has
already dissected this region, he should make the incisions necessary
to expose the I]l]‘ll'lﬂl]'lncll arteries, nerves, &c., in the poritions in
which they are usunally subjected to operation, takiay cue not 1o
disturb the tissues unnecessarily, and to stitcih up the incisi. us
without delay.

The curves of the elavicle are generally seen with ease; but the
finger should be carried along the bone to note any irregularity
denoting old fracture, and to trace its articulation with the acromion
process of the scapula, where the outer end of the bome usunally
overrides the acromion and may form a marked prominence. The
acromio-clavicular joint fissure runs in a sagittal direction, and lies
vertically above the middle of the upper extremity of the humerus
when the hand is supinated. The sterno-clavicular joint should also
be examined, and if the arm is freely moved, the extensive range of
motion in the articulation will be better appreciated. The promi-
nence of the acronion is best felt posteriorly, and the subcutaneous
surface of the spine of the scapula continnous with the corresponding
surface of the acromion should be traced as far as the external angle
of the basal triangle.

The development of the mammary region varies according to the
sex and age of the subject. The advanced student should notice in
a female subject the condition of the wnipple and its surrounding
areola, as indicating previous pregnancies or the contrary, and
he may advantageously practise removal of the breast by two
elliptical incisions, one above, the other below the mipple, taking
great care to remove the whole of the breast, and not to leave any
glandular tissue attached to the skin or the deeper structures. The
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position of the nipple varies considerably even in the male. It lies
most commonly over the fourth intercostal space, but in the female
is often at a lower level.

The roundness of the front of the sHovrnpeEr will be found to
‘depend upon the projection of the lewd of the hwmerus beyond the
bony arch formed above it by the acromion and coraco-acromial
lignment, and in a thin subject the head of the bone and the
bicipital groove may be readily felt when the arm is rotated out-
wards, Close to the inner side of the head of the hwmerus and
immediately below the clavicle, but projecting forwards and outwards
to a plane anterior to it, is the coracoid process, and the relation of
these bones to each other should be carefully observed. Ina muscular
subject, a long, triangular groove or dimple, the wnfraclavicular fossa,
at this point marks the separation between the upper parts of the
deltoid and the pectoralis major; and a linear furrow, extending
obliquely from near the inner end of the clavicle, occasionally marks
the division between the sternal and clavicular fibres of the latter
musecle. By lifting the arm and drawing it from the body, the
anterior and posterior boundaries of the axille will be made promi-
nent, and the fascia extending from one to the other will be put
on the stretch so that the finger cannot be pushed into the armpit ;
whereas if the arm is brought to the side the fascia is relaxed, and
the finger will readily feel the head and neck of the humerus, with
the great vessels and nerves to their inner side, and internal to
these again the wall of the thorax, with probably some lymphatic
glands.

The biceps muscle forms a prominence on the front of the AR,
and the brachigl arfery and medigi. nerve can be traced along its
inner border to the bend of the elbow, and the shaft of the humerns
can be readily felt. The position of the coraco-brachialis may be
seen on the inner side of the arm in a muscular subject, and on the
outer side a sulcus corresponding to the insertion of the deltoid, and
below this the convexity of the subeutaneous portion of the brachia-
lis anticus, between the biceps and triceps.  The supinator longus is
seen crossing the lower part of the brachialis anticus to reach the
outer side of the front of the arm. In front of the elbow is a
hollow, corresponding to a space between the supinator longus and
pronator teres (see p. 36), and occasionally the superficial veins
stand out prominently, in which case venesection should be practised.
The prominent wnternal condyle of the humerus and its relation to
the olecranon process of the ulna should be observed, and the ulnar
nerve can be felt between the two points of bone. The rounded
external condyle, with the ridge leading to it, is distinet in most
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subjects, and, immediately below it, the head of the radius, which
should Dbe rotated, in order that its relation to the condyle may
be better appreciated. The rounded posterior surface of the arm
is formed by the friceps muscle.

In the FORE-ARM the radius can be but little felt, except at its lower
extremity ; but the olecranon process and sharp posterior margin
of the ulna are always to be recognised, even in very muscular
subjects. The tendon of the biceps may be felt passing to its in-
sertion. It should be observed that the ulna is the more prominent
of the two bones at the wrist, whilst the end of the radius extends a
little lower down than that of the ulna; and the styloid process of
each can be readily distinguished. The tendons of the fexor carpi
radialis and flexor carpt ulnaris are usually prominent, and serve as
guides to the radial and ulnar arteries, which may be felt (if injected)
to the outer, or radial, side of each tendon. In front, below the
radio-carpal joint, may be felt the projection of the pisiform bone
on the ulnar side, and, less distinetly, that of the tubercle of the
scaphoid on the radial side. Behind and on the outer side may be
traced the extensor tendons of the wrist, fingers, and thumb. In
the HAND the metacarpus and the phalanges arve to be examined, and
the advanced student may advantageously amputate one or two
fingers (middle or ring). It is to be borne in mind that the trans-

verse markings, on either the palmar or dorsal aspect of the fingers,
form no fruuh, t:tr the articulations. In the case of the inetacarpo-
phalan#&al joints the line of articulation is about three-quarters of
an inch on the proximal side of the web. When the finger is bent,
the prominence at the articulation is due to the proximal bone,
and the joint is distal to that point. The best rule, therefore, in
amputating through the inter-phalangeal articulations, is to bend
the phalanx which is to be removed to a right angle with the one
above it, and to begin the incision on one side at a point midway
in the thickness of the upper phalanx, and cut transversely to a
corresponding point on the opposite side.

The limb should be carefully bandaged from the fingers to the
middle of the upper arm, and only uncovered as far as may be
necessary in the progress of the dissection.

[The arm being drawn away from the side, an incision is to be
made half an inch to one side of the median line of the sternum in
its whole length, and is to be joined at right angles by another
running alnncr the whole length of the clavicle to the acromion
pmcess, thence in a vertical direction half- -way down the upper
arm, and then across the inner aspect of the arm as far as the level
of the posterior fold of the axilla. Another incision is to be made
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transversely from the ensiform cartilage, and must be carried beyond
the posterior fold of the armpit. The large flap of skin thus marked
out 1s to be reflected towards the arm, the dissector on the right side
beginning at the lower end of the sternwa, and on the left side at its
upper extremity.]

Beneath the skin is the subcutaneous fascia, which is often very
fatty. The mamma will also be exposed in the female, or its
rudiment in the male subject, and an incision may be carried
around the nipple so as to leave it attached to the gland in the

(<1

former. In a well-developed body the fibres of the platysma
myoides may be seen arising from the fascia below the clavicle.

In the female the Mamma, or breast (Fig. 1), is a gland of very
variable bulk lying upon the great pectoral musele, from which it is

Fig. 1.—Dissection of mammary gland (after Luschka).

1. Mamilla, with orifices of lacti- 4. Subcutaneous fat loculi.
ferous ducts, 5. Acini of lacteal gland.

2. Areola. 6. Gland loculi.

3. Ampulla of duct.
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separated by a quantity of loose cellular tissue. Its base is tricuspid,
and usually extends from the side of the sternum to the margin of
the anterior wall of the axilla, reaching from the third to the sixth
rib in the vertical direction. Two of the cusps or outlying processes
run towards the axilla (one above, the other below), and the third
extends towards the edge of the sternum, often reaching or over-
lapping it. From its pectoral surface minute lobules may penetrate
the deep fascia and even become embedded in the fibres of the
musele.  Immediately below the centre of its antericr surface, and
usually between the fourth and fifth ribs, is the mamille or nipple,
around which is the areola of discoloured skin, the tint of which
becomes darker in pregnancy. The nipple is pierced by numerous
small lactiferons duets. Its skin iz thin and delicate, and contains
a quantity of unstriped muscle which is prolonged into the areola.
The skin of the areola presents a number of little prominences due
to the presence of miniature lacteal glands (glands of Montgomery)
in the subeutaneous areolar tissue.

The gland consists of about twenty distinet lobes ensheathed by
the segments of a tough capsule of cellular tissue. FEach lobe is
abundantly supplied with blood-vessels and has a separate lactiferous
duct, which converges towards the nipple, and beneath the areola
becomes dilated into a lacteal sinus or ampulle (Fig. 1, 3).

The arteries of the breast are derived from the thoracie and
external mammary branches of the axillary artery, from the inter-
costal arteries, and from the internal mammary branch of the
subelavian, which runs behind the costal cartilages abour half an
inch from the border of the sternum.

Cutaneous Nerves and Vessels.—In the superficial fascia on
the front of the chest are the anterior cufaneous branches of the
intercostal nerves and of the internal mammary artery. They
appear at regular intervals in the intercostal spaces on each side of
the sternum as they pierce the pectoral muscle, and are of small size,

The terminations of the descending branches of the superficial
cervical plexus may also be found beneath, or piercing, the platysma,
and crossing the claviele in the positions implied by their names,
viz., sternal, clavicuwlar, and acromial. Some twigs reach as low as
the fourth rib.

[I‘he pectoralis major is to be put on the stretch by drawing the
arm from the side and supporting it at a convenient height, its fibres
are then to be cleaned from below on the right, and from above on
the left side. The strong axillary fascia is to be left untouched. 1

The Peectoralis Major (Fig. 2, 2) consists of a sternal and a
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elavieular portion, separated at their origins by a cellular interval,
The sternal portion arises from nearly the whole length of one side
of the manubrium and body of the sternum, and by deep slips from
the cartilages of all the true ribs except the seventh, and from the
intercostal fascia, and is connected below with the aponeurosis of
the external oblique musecle. The clavieular portion arises from
the anterior surface of the inner or sternal half of the clavicle, and
is separated from the deltoid muscle by another cellular interval,
containing the cephalic vein and the humeral branch of the acromio-
thoracic artery. The muscle is 4nserfed into the anterior or outer edge
of the bicipital groove of the humerus, by three superposed laminze,
the superficial layer consisting of the claviecular fibres, the middle
layer of the upper sternal fibres, and the deep layer of the lower
sternal fibres and those from the aponeurosis of the external oblique.
The latter is continuous below with the middle layer, and its fibres
cross each other in such a manmer that those which are lowest at the
origin arve highest at the point of insertion, and wvice versd. It is
more tendinous than the superficial layer, and sends a prolongation
over the long head of the biceps to the capsule of the shoulder-joint.

The action of the pectoralis major is to flex, adduct, and rotate
inwards the humerus, crossing it over the chest, and by its sternal
fibres to draw forwards and inwards the whole scapular arch. If the
arm were raised above the chest the muscle would depress it, or if the
hand were fixed it would drag the trunk upwards, as in climbing.
Its lower fibres may also act in extraordinary inspiration when the
arm is fixed, as is seen in the case of asthmatic persons. It is
supplied by the external and internal anterior thoracic nerves. In very
well developed subjects, muscular slips are not unfrequently found
lying at the side of the sternum and superficial to the pectoralis, with
which they may have some connection; but they are more frequently
continnous with the sterno-mastoid or rectus abdominis, A slip, of
some surgical interest, is often found near the axillary border of the
muscle connecting it with the biceps or the latissimus dorsi.

THE AXILLA.

[If the arm is well drawn from the side the boundaries of the
axilla or armpit will be readily seen, and if the skin has not been
already removed from the posterior boundary (latissimus dorsi), it
should now be turned back. The strong deep faseia will be seen
stretching from the pectoralis to the latissimus dorsi, forming the
base of the conical space known as the axilla ; and the student should
again notice that it 1s impossible to thrust the finger deeply into the
space so long as the fascia is stretched by the extension of the arm,
but that when the arm is drawn to the side the finger enters readily,
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THE AXILLA,

and can feel the axillary artery (if injected), and the head of the
humerus. The lateral eutaneous branches of the intercostal vessels
and nerves are to be found behind the border of the pectoralis
major, by carefully dividing the fascia parallel to the ribs.]

Lateral Cutaneous Nerves and Vessels.—The first inter-
costal nerve has no lateral branch, but six lateral branches from the
upper nerves (from 2nd to 7th) will be found appearing at the side
of the chest, between the digitations of the serratus magnus, and are

Fig. 2.—The axilla (drawn by J. T. Gray).

Cephalic vein.
Pectoralis major.
Deltoid.

Pectoralis minor.
Long thoracic artery.
Obliguus externus.

. Alar thoracic artery.
Serratus magnus.
Median nerve.

10. Latissimus dorsi,
11. Axillary artery.
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12. Posterior thoracie nerve.

13. Coraco-brachialis,
14. Long subscapular nerve,

15.
16.
1l
18.
19,
20.
21.
22.
24,
26.

28.
30.

Ulnar nerve.

Teres major.

Internal cutaneous nerve.

Subseapularis,

Nerve of Wrisberg.

Subscapular artery.

Biceps.

Middle subscapular nerve,

Intercosto-humeral nerve.

Basilie vein becoming axillary
vein, held aside by hooks.

Museulo-spiral nerve.

Triceps.
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accompanied by corresponding arterial twigs. Each lateral cuta-
neous nerve, except that of the second, divides into anterior and
posterior branches, which turn forwards to the pectoral region, and
backwards over the latissimus dorsi respectively.

The lateral cutancous branch of the second nerve passes down the
inner side of the arm to join the lesser internal cutaneous nerve, or
nerve of Wrisberg, and is hence called the intercosto-humeral nerve.
The corresponding branch from the third nerve usually accompanies
and joins this. These last must be found at once and are to be
carefully preserved (Fig. 2, 24).

[All the fat is to be removed from the axilla, and the muscles
cleaned so far as they are exposed. Care must also be taken not to
injure the following structures whilst cleaning them :—the axillary
vessels (particularly the vein) and the large nerves, which are to the
outer Eihe of the space ; the posterior thoracic nerve, which runs
vertically upon the serratus magnus, near the posterior wall of the
axilla, giving off a branch to each digitation of the muscle ; the sub-
gecapular vessels at the outer border of the subseapularis; the long
thoracic artery, near the lower border of the pectoralis minor; and
the three subscapular nerves which cross the space, passing from
above downwards and outwards. One or two of the numerous
lymphatic glands should alse be preserved.]

The Axilla (Figs. 2 and 3) is a conical space between the chest
and upper arm, and has the following boundaries :—JIn front, the
pectoralis major, the pectoralis minor, and the clavicle and subclavius ;
behind, the subscapularig, latissimus dorsi,and teres majormuseles, with
the body of the scapula ; to the inner side, the serratus magnus, with
the four upper ribs and intercostal spaces ; and to the outer side, the
coracoid process, the upper part of the humerus and the coraco-brachia-
lis and biceps muscles. The base of the cone has already been seen
to be formed by the axillary fascia stretched between the anterior and
posterior boundaries, and the apex is represented by atriangular interval
between the clavicle, the upper border of the scapula, and the first rib.
The great vessels and nerves, entering at the apex, lie along the outer
boundary of the space, the artery being first on the outer side of the
nerve cords, then between them, and the vein keeping to the inner
side of the artery, whilst most of the branches of the artery take a
general direction towards the thorax. Towards the inmer side of
the space, and imbedded in fat, are the glands, ten or twelve in
number, which receive the lymphatics from (1) the front of the chest
and the mamma, (2) the abdomen as low as the umbilicus, (3)
from the arm and (4) from part of the back. The superficial
glands lie along the edge of the pectoralis, and the deeper ones
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mostly in close proximity to the axillary vein, but others are found
at the back of the axilla along the subscapular vessels. They are

Fig. 3.
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Fig. 3.—Horizontal section of left axilla (after Biaune).

1. Long tendon of biceps. 13. Brachial nerves.
2, Pectoralis major, 14, Nerve of Bell.

3. Head of humerus. 15. Deltoid,

4. Axillary vein. 16. Serratus magnus,
3. Deltoid. 17. Teres minor.

6. First rib. 18. Subscapularis.
7. Coraco-brachialis and biceps, 19. Suprascapular vessels.
8. Axillary artery, 20, Lung.

9. Fat of axilla. 21. Secapula.

10. External intercostal. 22, Second rib.

11. Pectoralis minor. 23. Infra-spinatus,

12. Thoracie vessels. 24. Intercostal.
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tonnected above with the deep cervical glands, which are hence
liable to infection in the later stages of cancer of the breast.

Opportunity is to be taken, before any further dissection is made,
to expose the lower part of the axillary artery thoroughly, as that is
the portion of the vessel to which a ligature is most easily applied.
It should be noted that a portion of the subelavian artery is exposed
in the dissection of the axilla.

Surgery.—To tie the acillary artery. This operation is seldom
required, but can be perfoimed in two situations, above or helow
the pectoralis minor. Above the muscle the artery may be reached
by a curved or straight inecision below the claviele, reaching from
the sterno-clavicular joint to the coracoid process, and div iding the
clavicular fibres of the pectoralis major. The fascia pre rlun“ul Irom
the costo-coracoid membrane to the sheath of the vessels must then
be incised, and the cephalic vein held aside, when a branch of the
aeromio- tlmr&cm artery will be seen, and may be traced down to the
axillary trunk, which has the vein to the inner and the brachial
cords to the outer side.

Below the pectoralis minor the axillary artery may be reached hy
an incision parallel to the edge of the pectoralis major, and about
midway in the axilla. The .1:..111111'\* vein first comes into view, and
on drawing this inwards, the artery will he found surrounded by the
cords of the brachial I'I]L\.llb, which must be displaced in order to
expose it. The aneurism needle is to be passed from below (in
this position), .., between the vein and artery.

Both these operations are rather destructive of an important dis-
section, and should not usually be attempted.

When the axillary artery is tied the circulation in the limlh will
depend mainly upon the anastomoses between the branches of the
artery above and below the ligature, i.e., of the superior and acromio-
thoracic with the subscapular and circumflex arteries. These last
will also bring blood by their anastomoses with the supra-scapular
and posterior scapu]ur arteries from the thyroid axis, a branch of the
subelavian, and the thoracic branches of the "":-ll]JbL:'l]_ﬂ'I.l:'EI‘ alzo com-
municate with the intercostal arteries.

[The clavieular portion of the pectoralis major is to be divided
vertically about its middle and reflected, without injuring the
cephalic vein, when branches of the acromio-thoracic artery and the
external anterior thoracic nerve will be seen entering its under surface,
After clearing away some loose cellular tissue, the coracoid process
and the insertion of the pectoralis minor will be exposed, with the
costo-coracoid membrane above the latter, |

The Costo-coracoid Membrane (Fig. 4, 2) is a strong fascia
consisting of two layers, which embrace the subelavins muscle. It
is attached above to the two lips of the subeclavius groove on the
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under surface of the clavicle, internally to the first rib, and ex-
ternally to the coracoid process. The two layers meet below,
forming a distinet curved edge with the concavity downwards. A
thin prolongation extends from it to the sheath of the axillary
vessels and to the fascia of the pectoralis minor, and is perforated by
the cephalic vein, the acromio-thoracic vessels, and the external
anterior thoracic nerve.

The Subelavius (Fig. 4, 5) is a small musecle which arises by a
tendon from the first rib at the junction of bone and cartilage, and
is inserted into the groove on the under surface of the middle third
of the clavicle. It is a depressor of the clavicle and shoulder girdle,
and is supplied by a special branch of the fifth cervical nerve given
off in the neck.

The sheath of the axillary vessels is derived from the deep cervical
fascia, and is strengthened by a process of the costo-coracoid mem-
brane. It may be traced into the arm, forearm, and hand.

The costo-coracoid membrane and sheath of the vessels are to
be carefully removed without injury to the superior and acromio-
thoracic arteries, and the axillary artery and vein and brachial
nerves in their upper part are to be cleaned. This dissection will
admit light into the upper part of the axilla, and allow its boundaries
and contents to be better studied. The remainder of the pectoralis

major is then to be divided and reflected, to expose the pectoralis
minor with the long thoracic artery at its lower border. |

The Pectoralis Minor (Fig. 4, 11) lies beneath the pectoralis
major, and is invested on both surfaces by a fascia which is
attached above to the costo-coracoid membrane, and below to the
axillary fascia, dividing the axillary space into two compartments.
It arises from the anterior extremities of the bony portions of the
third, fourth, and fifth ribs, sometimes also from the second, and
from the Intercostal fascia, and is inserted into the inner side and
upper surface of the coracoid process of the scapula, and commonly
also into an inter-muscular septum between it and the coraco-
brachialis. It crosses the axillary vessels and nerves obliquely,
and is said to divide the artery into three stages,

Action.—The muscle draws the coracoid process downwards,
forwards, and inwards, and with it the whole scapular arch,
increasing the range of motion of the upper extremity in these
directions. It is also an extraordinary muscle of inspiration if the
coracoid process be fixed,

It is supplied by the internal anterior thoracic nerve, which per-
forates it to reach the pectoralis major.

[The pectoralis minor is to be divided two inches from its inser-
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tion, when the axillary vessels and nerves will be fully exposed and
must be cleaned. The small nerve emerging from hetween the

artery and vein, and entering the pectoralis minor, is the internal
anterior thoracic, |

Fig. 4.

The Axillary Artery (Figs. 4, 12, and 5, 4) is the continuation
of the subelavian, and extends from the lower border of the first rib,
opposite the middle of the clavicle, to the lower border of the inser

Fig. 4. —Deep dissection of the axilla (from Bonamy and Beau),

1. Claviele. 12, Axillary artery.
2. Brachial plexus. 13. Subscapular vessels.
3. Subelavian vein. 14. Pectoralis major.
4. Trapezius. 15. Serratus magnus.
9. Subelavius. 16. Median nerve (partially seen).
6. Serratus magnus (upper digita- 18, Axillary vein.
tion}). 20. Biceps and coraco-brachialis,
7. Acromio-thoracic vessels. 22, Internal cutaneous nerve,
8. Clavicle. 24, Subseapulariz.
9. Pectoralis major. 26, Triceps.
10. Deltoid. 28. Teres major.
11. Pectoralis minor. 30. Latissimus dorsi.

H. v
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tion of the teres major. In its upper part it is placed deeply in the
axilla, but its lower portion is comparatively superficial. The artery
is divided into three parts, the first, above ; the second, behind ; and
the third, below the pectoralis minor ; but it should be remembered
that the position of the muscle shifts to some extent with the move-
ments of the scapular arch, and that its development varies consider-
ably in different subjects. When the pectoralis minor arises from the
second rib, it may completely cover the upper portion of the artery,

The first stage, of small extent, runs from the lower border of the
first Tib to the upper border of pectoralis minor. It has in front
the pectoralis major muscle, the costo-coracoid membrane and the
acromio-thoracic artery, and is erossed by the cephalic vein and by
the external anterior thoracie nerve ; behiind, it has the first intercostal
space and second rib, with the first and second digitations of the
serratus magnus and the posterior thoracic nerve ; to its inner side
are the axillary vein, lymphatics, and the internal anterior thoracie
nerve, and to the oufer are the large cords of the brachial plexus.
This part of the artery generally gives off a single small branch, the
Superior Thoracie. The acromio-thoracie, which is usually deseribed
as a branch of this stage, nearly always arises beneath the pectoralis
minor and hence from the second stage.

The second stage (behind the pectoralis minor) has in front the
pectoralis major and the pectoralis minor ; behind is a cellular space
with the inner and posterior cords of the brachial plexus; to its
enner side are the vein and the lower part of the inner cord ; and on
the outer side are the coracoid process, the coraco-brachialis, and
the outer cord of the plexus. The branches of this part of the artery
are the Acromio-Thoracic, the Long Thoracic and the Alar
Thoracic. '

The third stage (from the lower border of the pectoralis minor to
the lower border of the teres major) has in front the pectoralis major,
the inner head of the median nerve, the large internal cutaneous
nerve, and the outer brachial vepa comes crossing at a variable
point to join the inner: below the lower horder of the pectoralis
major the artery is subcutaneous ; behind, it lies upon the lower
part of the subscapularis, the tendon of the latissimus dorsi, and a
small portion of the teres major muscle, with the museulo-spiral
and the circumflex nerves; to its inner side is the axillary vein
(formed by the junction of the basilic vein with the vense comites),
with the inner head of the median nerve (for a short distance), the
ulnar, and the lesser internal cutaneous (Wrisberg) nerves ; to the
outer side is the coraco-brachialis muscle, with the outer head of the
median at first, but lower down the entire nerve, and also the
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external cutaneous nerve until it pierces the coraco-brachialis, The
branches of this portion are the Subscapular, Anterior Circumflex,
and Posterior Circumflex, all of which usually arise near the lower
border of the subscapularis.

Branches of the Axillary Artery (Ilig. 5).

1. The superior thoracic (3) is a small branch supplying the side
of the chest about the first and second ribs, and anastomosing with
the internal mammary and intercostal arteries,

2, The acromio-thoracic (thoracica-humeraria ; thoracic axis) (1)is a
large branch which arises from the artery behind the pectoralis minor,
and after reaching the upper border of the muscle, pierces the costo-
coracoid membrane and divides into four branches. One (thoracic)
runs forward to supply the serratus magnus, intercostals, and pecto-
ralis museles ; a second (acromial) passes outwards to the acromion
process and shoulder, anastomosing with the posterior eircumflex and
suprascapular ; a third (huwmeral) downwards in the groove hetween
the pectoralis major and deltoid by the side of the cephalic vein; and
a fourth (clavieular) upwards to the clavicle and subelavius,

3. The long thoracic (5) runs along the lower border of the pecto-
alis minor to the side of the chest, where it supplies the mamma,
and is hence sometimes called the external mammary artery. It
anastomoses with the internal mammary, intercostal, acromio-
thoracie, and subscapular arteries. A separvate evfernal mammary
artery often exists in females, parallel with but external to the long
thoracic, and assists in supplying the breast.

4. The alar thoracic (3) are twigs of supply to the axillary glands,
seldom arising divectly from the axillary, but generally from its
branches.

5. The subscapular (15) is a large branch which runs along the
lower border of the subseapularis muscle to the side of the chest
with the long subscapular nerve, to supply the serratns magnus, the
intercostal spaces, and the scapula and its museles ; anastomosing with
the intercostals, long thoracic and scapular arteries, An inch or
less from its origin this artery gives off a large branch, the dorsalis
seapule (17), which winds round the lower border of the subscapu-
laris muscle, grooving the axillary border of the scapula, and,
after giving a wventral branch, disappears through a triangular
interval, bounded (as seen from the front) by the long head of the
triceps, the teres major, and the subscapularis. The terminal
branch of the subscapular runs to the angle of the bone and anasto-
moses with the termination of the posterior scapular. :

6. The anterior circumfles is a small branch winding around the

neck of the humerus beneath the coraco-brachialis and biceps, which
g2
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it supplies, giving also an aseending branch up the bicipital groove
to the shoulder-joint, and a descending branch to anastomose with
the superior radial collateral branch of the brachial. It terminates
by communicating with the posterior circumflex.

7. The posterior cireumflex (12) is larger than the anterior, and
winds behind the neck of the humerus with the eireumflex nerve to

Fig. 5.—The axillary artery and its branches, the pectoral museles being
removed (drawn by G. E. L. Pearse).

1. Aeromio-thoracie artery. 13. Posterior thoracic nerve.
2. Costo-coracoid membrane with cut  14. Pectoralis major,
axillary vein. 15. Subsecapular artery.
3. Superior thoracie and alar thoraciec  16. Ulnar nerve.
arteries. 17. Dorsalis seapulx artery,
4, Cephalic vein. 18. Internal cutaneous nerve.
5. Long thoracie artery. 19. Circumflex nerve (drawn down).
6. Axillary artery. 20. Nerve of Wrisberg joined by in-
7. Pectoralis minor (cut). tercosto-humeral nerve.
8. Musculo-cutaneous nerve. 21. External anterior thoracic nerve,
9. Pectoralis major (cut). The internal anterior thoracie
10. Median nerve. should be shown emerging be-
11. Serratus magnus. tween the axillary artery and
12, Posterior circumflex artery. veln.
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supply the deltoid, passing through a quadrilateral space bounded
(as seen in front) by the teres major, subscapularis, long head of the
triceps, and the neck of the humerus. It also supplies branches to
the shoulder-joint, the greater tuberosity of the humerus and the
acromion. It anastomoses with the anterior circumflex, the supra-
scapular and the superior profunda.

The Axillary Vein (Fig. 4, 18) lies to the inner side of the
artery. It is formed by the junction of the hasilic vein with the
venw comites of the brachial artery, usually near the upper border of
the teres major, and, having received tributaries corresponding to
the branches of the axillary artery, and sometimes the cephalic vein
immediately below the clavicle, it reaches the outer horder of the
first rib and becomes the subeclavian. It is intimately related to the
axillary lymphaties.

Brachial Nerves (Fig. 7).—The large cords of the Dbrachial
plexus are derived from the anterior branches of the 4th (communi-
cating branch), 5th, 6th, 7th, 8th cervical and the greater part of
the 1st dorsal nerves, which make their appearance in the posterior
triangle of the meck (Part IV.). The nerves coalesce and divide
again in a variable manner (see Posterior Triangle of the Neck), but
the result is that they enter the axilla as three cords, lying to the
outer side of the first part of the axillary artery. The posterior and
internal cords then pass behind the second stage of the vessel, the
latter continuing its course to reach the inner side, while the outer
cord remains external ; and the several branches derived from these
trunks, and now to be examined, more or less surround the artery in
its third part. The plexus consists occasionally of only two cords,
when it enters the axilla; in which case a third cord is formed
below the clavicle by the union of branches derived from these two
cords.

¢ OQutercord . . .
| From 4th, 5th,
| Gth, and Tth cer-
vical nerves.

; External anterior thoracie.
)} External cutaneous.
[ Outer head of median.

Brachial plexus formed by ;
Bl Bth, Wi, Béli oo, | TOMSTOOK . |
vical, and 1st dorsal e e
nerves, with communi- | cjll TI T
eating  branch above st '
from 4th eervical . .

Internal anterior thoracic.
Inner head of median.
Ulnar.

Internal eutaneons.

Lesser internal cutaneous.

“ Three subscapular nerves

Posterior cord . . (5th, 6th, 7th, and 8th c.).
From #&th, 6th, = Museculo-spiral (6th, 7th,and
7th, and 8th cer- Sth e. nerves, and th c.
vical nerves. and 1st d.)

Circumflex (5th and 6th c.).
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The several branches are to be thoroughly identified, and their
relations to the vessels ascertained (vide AXILLARY ARTERY); but
the description of the majority of them is more conveniently taken
at a later stage of the dissection,

The External antferior thoracic nerve (11) is a small branch derived
from the outer cord, going to the under surface of the clavicular
and upper sternal portion of the pectoralis major, which it supplies.
It pierces the costo-coracoid membrane, and crosses the first stage of
the axillary artery.

The Internal anterior thoracic nerve (10) is a small branch from
the inner cord, which passes between the axillary artery and vein

Fig. 6.

--.5 Cervical

Dorsal

to supply the pectoralis minor, and after communicating with the
preceding nerve, sends a twig through the muscle to supply the lower
part of the pectoralis major.

Fig. 6.—Diagram of the brachial plexus (Clement Lucas).

P. Nerve to rhomboid, Lss. Middle and inferior subsen-
Pt. Posterior thoracic. pular,
Ss. Supra-scapular. C. Circumflex.
Se. Nerve to subclavius. Ms. Musculo-spiral.
Me. Musculc-cutaneous, U. Ulnar.
M. Median. Ie. Internal eutaneous,
Eat, External anterior thoracie. Lie. Lesser cutaneous.

Uss. Superior subscapular,

Iat,

Internal anterior thoraeic,

e
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The Circumfler (Fig. 5, 19) is a large nerve from the posterior
cord, and lies behind the axillary artery for a short distance, leaving
it then to accompany the posterior cireumflex artery through the
quadrilateral space already deseribed, and winding round the
humerus to supply the deltoid, teres minor, shoulder joint, and
integument, to which it will be subsequently traced.

Three Subscapular nerves (Fig. T, 27, 28, 29) are derived from the
posterior cord. The long, or middle, subscapular nerve is seen at
the lower border of the subscapularis muscle accompanying the sub-
scapular artery, and ends in the latissimus dorsi. The two shorter
subscapular nerves will be better dissected when the arm is removed ;
the upper enters the subscapularis, the lower the subscapularis and
teres major museles,

The Posterior or long thoracic nerve (external respiratory of Bell)
(16) lies upon the serratus magnus, giving off a twig weach
serration. It is a supra-clavieular branch of the brachial plexus,
derived from the fifth and sixth nerves, with an occasional braneh
from the seventh, and descends behind the brachial cords and
axillary vessels to its distribution.

The Serratus Magnus (Fig. 7, 32) covers the side of the chest,
arising by eight digitations from the outer surfaces of the eight upper
ribs, and from the intercostal fascia, the first digitation being attached
to thc-_ﬁ&t and second ribs (joining on the latter r the ?.ecmld digita-
tion) and to a o a fibrous arch bridging the first intercostal space, The
fibres have a general direction l_m,-:,lm ards to a special area upon the
inner surface of the scapula bordering the vertebral margin, where
they are 4nserted, the first two dufllatmns uniting to form a thicker
portion which is attached to the upper angle, while the last four or
five, the lower three of which 111th111r1t:1ti; with the external oblique,
muscle of the abdomen, form a still larger bundle, corresponding to the
broader portion of the area adjoining the inferior angle of the scapula.

Aetion.—The muscle as a whole draws forward the scapula and
with it the whole of the shoulder givdle, the centre of the move-
ment being at the sterno-clavicular joint. The lower digitations,
acting ﬂlune draw forward the lower angle of the scapula and so
Totate the g frlanmd cavity upwards and ald in the elevation of the
arm, this motion ocenrring at the acromio-clavicular articulation.
The muscle has no influence upon the respiratory movements. It
is obvious from the direction of its serrations in relation to the axes
of the bones to which they are severally attached, that were the
scapula fixed the contraction of the muscle, except perhaps in the
case of the last digitation, would tend to depress the ribs, It is not,
however, a muscle of expiration, because this act is independent of -
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THE AXILLA.

Fig. 7.

Fig. 7.—The nerves of the axilla (from Hirschfeld and Leveillé).

Secalenus medius, 17. Musculo-cutaneous nerve,
Scalenus anticus. 18. Origin of pectoralis minor.
Cord formed by 5th and 6th cer-  19. Median nerve.
vical nerves. 20, Nerve of Wrisherg,
Tth cervical nerve. 21. Coraco-brachialis.
Suprascapular nerve. 22, Intercosto-humeral nerve.
Subelavian artery (cut). 23. Ulnar nerve.
Insertion of subelavius. 24. Subseapularis.
Cord formed by 8th cervieal and 25, Brachial artery.
15t dorsal nerves. 26. Lateral cutaneous branch of 3rd
Pectoralis major (reflected). intercostal nerve,
Internal anterior thoracic nerve. 27. Middle subscapular nerve,
External anterior thoracie nerve. 28. Short subscapular nerve.
Urigin of subclavius, 20. Long subscapular nerve,
. Pectoralis minor (reflected). 30. Pectoralis major (cut).
. Internal eutaneous nerve. 31. Basilic vein.
. Axillary artery (cut). 32. Serratus magnus.

Posterior thoracic nerve. 33. Latissimus dorsi,
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fixation of the scapula. Its essential uses are in reaching, pushing
or striking in a forward direction, and in raising the arm. With the
rhomboids, it keeps the vertebral border of the bone applied to the
chest wall.

Insertions of the Latissimus Dorsi and Teres Major.—The upper
part of the latissimus winds over the lower angle of the scapula,
which it envelopes in a sort of fold, and ends in a broad, thin
tendon, which passes in front of the teres major to be inserted into
the bottom of the bicipital groove of the humerus. As in the case
of the lower portion of the pectoralis major, the fibres of the musele
are twisted so that those which were highest at their origin are
lowest at their insertion, and wvice versd ; it is the narrowest of the
three tendons inserted into the bicipital groove. %

The teres major passes behind the tendon of the latissimus dorsi,
and is ¢nserted into the inner or posterior edge of the bicipital
aroove, opposite the pectoralis major, and is separated by a bursa
from the insertion of the latissimus.

Opportunity should be taken, when the clavicle is divided by the
dissector of the neck, to trace the axillary nerves to their origins,
and to study the brachial pIE'-:Lh the deseri pt,mn of which is given
with the ¢ Posterior Triangle.”

THE Froxr or THE UPPER ARM.

[An ineision is to be made down the front of the arm to a point
three inches below the bend of the elbow, where it is to be joined by
a transverse cut half round the fore-arm, and the skin is to be re-
flected on each side for a couple of inches, to allow of the dissection
of the superficial nerves and veins. The intercosto-humeral nerve
supplies the inmer and posterior part of the arm in the upper half.
The veins of the arm are very variable, and the best way of dis-
secting them, therefore, will be to follow both Dasilic and cephalic
veins down to the elbow, and to trace out their tributaries. The
internal cautaneous nerve “1]1 be found mnear the basilic vein, and
internal to it the nerve of Wrisherg, the intercosto-humeral, and
the internal cutaneous of the musculo-spiral. With the median
cephalic vein is the external cutaneous nerve, above and outside
this are two external cutaneous branches of the musculo-spiral ; and
near the deltoid may be seen some twigs of the cirenmtlex nerve.
The deep fascia is not to be removed. |

The Internal Cutaneous Nerve (Fig. & 8) iz to he followed
out from the inner cord of the plexus to the fore-arm, It lies at first
in front or to the inner side of the axillary artery, and then,
piercing the deep fascia about the middle of the arm, at or near
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the point at which the basilic vein enters, it runs in front of the
inner condyle and, subdividing, sends branches both over and
under the median basilic vein to the inner side of the fore-arm. A
posterior branch winds above the inner condyle to the back of the

fore-arm.

Fig. 8.

The XLesser Internal Cu-
taneous Nerve (Nerve of Wris-
berg) (Fig. 8, 2), after joining
with the intercosto-humeral nerve,
pierces the faseia at a wvariable
point, and supplies the lower third
of the inner side of the upper arm
behind the internal cutaneous
nerve. It is not always present.

The Internal Cutaneous
Branch of the Musculo-spiral
Nerve (Fig. 8, 6) appears on the
inner side of the upper arm, below
the teres major, and is distributed
tothe innerand back partof thearm.

The Median Vein (Fig. 8,
14), arising in a plexus above the
wrist, runs up the centre of the
fore-arm, and after receiving a deep
vein (profunda) divides just below
the elbow into two branches, the

Iig. 8.—Superficial dissection of the
arm (from Hirschfeld and Leveillé).

1. Acromial nerves from superficial
cervical I:rlt.-xm-;‘
2. Nerve of Wrisherg.
3, 3. Circumflex nerve,
4. Intercosto-humeral nerve,
3. Cephalic vein,
6. Internal cutaneous branch of mus-
culo-spiral nerve.
7, 7. External cutaneous branches of
musculo-spiral nerve.
8. Imternal culaneous nerve,
9. External cutaneous nerve.
10. Basilie vein,
11. Radial vein.
12, Ulnar veins.
14. Median vein dividing inte median-
basilic and median-cephalie veins,
and joined by the deep median.
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median basilic and median cephalic, which pass obliquely inwards
and outwards respectively, to assist in forming the basilic and
cephalic veins. The profunde vein pierces the deep fascia near the
bend of the elbow to join the median near its point of bifurcation,
and forms a communication between the vene comites of the arteries
of the fore-arm and the superficial veins, the direction of the current
of blood varying in different subjects.

The Anterior and Posterior Ulnar Veins (Fig. 8, 12),
arising from the vena salvatella (see p. 48) and internal dorsal plexus
end on the inner side of the fore-arm in a single trunk, which unites
with the median basilic to form the basilic vein.

The Basilie Vein (Fig. 8, 10) runs up the inner side of the
arm to about its middle, where it pierces the deep fascia and is con-
tinued up into the axillary vein, receiving, at a variable point, the
ven® comites of the brachial artery. T{J the inner side of the
basilic vein, and about an inch above the condyle, is a lymphatic
sland of small size, which drains the inner part of the hand and
%ﬁ&arm Tts efferent cords, with the rest of the fore-arm and hand
lymphatics, end in the axillary glands.

The Radial Vein (Fig. 8, 11), arising frem the radial dorsal
plexus, ascends on the outer side to join the median cephalic and
form the Cephalie Vein (5), which passes up-. the outer side
of the biceps, and then between the pectoralis major and the deltoid ;
it has already been traced to its termination in the axillary or sub-
clavian vein close to the outer border of the first rib.

The Median Basiliec Vein has important relations, since it lies
superficial to the brachial artery, and crosses over or under the
internal cutaneous mnerve. It is the vessel usually selected for
venesection on account of its size, Some protection is afforded to
the artery beneath by the interposition of the bicipital or semi-lunar
fascia, a tendinous expansion from the biceps (Fig. 9, 22).

The Median Cephalic Vein is usually of smaller size and
crosses the tendon of the biceps, close to the outer side of which, and
beneath the vein, the Bxternal Cutaneous Nerve (Fig. 8, 9)
pierces the fascia and divides into its anterior and posterior branches
to the fore-arm. Above and to the outer side of the external cuta-
neous nerve are two ecternal cutaneous branches of the musculo-spiral
nerve (7), the upper and smaller one running along the cephalic
vein to the upper and outer part of the front of the fore-arm : the
lower passing to the back of the fore-arm; and the cutaneous
branches of the circumfler nerve (3) emerge from below the deltoid
to reach their distribution over the shoulder and arm.

The Deep Fascia of the arm is sufficiently seen in following
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the superficial vessels and nerves, Tt is continuous with the fascia
of the axilla and fore-arm, and is attached to the supra-condylar
ridges of the humerus, forming the external and internal intermus-
cular septa, which give attachment to muscular filbres. The internal
intermusenlar septum is the stronger, and is often pierced by the
ulnar nerve and the inferior profunda and anastomotic arteries.
The exfernal is pierced by the
Fig. 9. musculo-spiral nerve and superior

profunda artery.

[The muscles of the front of
the arm are now to be cleaned
together with the vessels and
nerves, but the faseia on the
upper part of the muscles of the
fore-arm need not be disturbed,
and care must be taken not to
displace the vessels and nerves
from: their natural positions. |

The Biceps (Fig. 9, 9, 12) is
the superficial muscle of the
upper arm and arises by two
heads, which generally unite in

Fig. 9.—Muscles of the front of
the upper arm (from Bonamy
and Beau).

Coraco-clavieular ligament,
Claviele.
Acromio-clavieular ligament.
Coracoid process,
Coraco-acromial ligament.
P'ectoralis minor.
Head of humerus enclosed in cap-
sule of shoulder-joint.
Coraco-brachialis.
9. Tong head of biceps.
10. Subseapularis.
11, Pectoralis major (cut).
12, Short head of biceps.
13. Deltoid (eut).
14, Latissimus dorsi and teres major
combined.
15. Tendon of biceps.
16. Long head of triceps,
17. Supinator longus.
18, Inner head of triceps.
20. Brachialis anticus,
22. Bicipital faseia,
24. Pronator radii teres,
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THE BICEPS, 29
the upper third of the arm, but occasionally remain Jdistinet nearly to
their insertion. The long or outer head, not to be fully traced at
present, arises within the capsule of the shoulder-joint from the to
of the glenoid cavity, and from the glenoid licament. The tendon
traversing the joint and enclosed in a tube of synovial membrane,
enters the bicipital groove of the humerus, and is seen to emerge from
the capsular ligament and lie upon the tendon of the latissimus dorsi,
and between the insertions of the pectoralis major and teres major
muscles, The short or tnner head arises from the tip of the coracoid

process of the seapula, in common with, but to the outer side of, the
coraco-brachialis, and the two heads unite to form a large fleshy
belly. The fibres converge to a broad tendon, from which is given
off, immediately above the elbow-joint, an expansion, the bicipital
or semtlunar fascia, receiving superficial fibres from both heads,

Fig. 10.—Diagrammatic section of shoulder through bicipital groove (W. A.).

1. Deltoid. 9. Synovial membrane lining eapsule
2. Acromion, and ensheathing biceps tendon.
4. Bubacromial bursa. 10, Inner fold of capsule and synovial
4. Glenoid ligament, membrane,

9. Capsule of shoulder joint. 11, Extra-articular portion of biceps
6. Glenoid cavity. tendon,

7. Long tendon of biceps. 12, Humerus,

8, Glenoid ligament,
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and enserted into the faseia on the upper and inmer part of the
fore-arm (22). This would have to be divided in order to follow
the tendon of the biceps (15), which passes deeply to be inserted
into the posterior border of the bicipital tubercle of the radius, a
bursa being placed between the tendon and the smooth anterior sur-
face of the tubercle. It will be seen in a later dissection. The
tendon becomes flattened near its insertion, and is twisted so that
its oufer edge becomes antertor. The chief action of the biceps is to
supinate the fore-arm, and to flex it upon the upper arm, the radius
then representing a lever of the third order. The long head slightly
abduets and flexes, the short head adducts and flexes the humerus.

The Coraco-brachialis (Fig. 9, 8) arises from the tip of the
coracold process, in common with, but to the inner side of, the
short head of the biceps, from the tendinous upper part of which it
also takes origin, and some of its innermost fibres are usually
derived from an intermuscular septum connecting it with the
pectoralis minor, It is pierced by the external cutaneous nerve,
and is inserted into the inner side of the shaft of the humerus about
its middle, opposite the insertion of the deltoid, and into a pro-
cess of deep fascia continuous below with the internal intermuscular
septum, and extending upwards as far as the head of the humerus.
It is a flexor and adductor of the humerus.

The Brachialis anticus (Fig. 12, 11) arises from the front of the
shaft of the humerus in its lower half ; and the fibres have also an
extensive attachment to the front of the internal intermuscular
septum, and a smaller one to the upper part of the external inter-
muscular septum ; the origin is bifid above, the two slips embracing
the insertion of the deltoid. It is inserfed into a rough triangular
impression on the upper extremity of the ulna, immediately below
the coronoid process. It covers the front of the capsule of the
elbow-joint, and is intimately connected with the anterior ligament,
A considerable portion of the muscle appears superficially on the
outer side of the arm between the biceps and triceps, but it is
covered in front by the biceps, and is overlapped below by the
supinator longus, extensor carpi radialis longior, and pronator radii
teres. It is the direct flexor of the fore-arm upon the upper arm.

The biceps, coraco-brachialis, and brachialis anticus ave supplied
by the musculo-cutaneous nerve ; and the brachialis anticus has an
. additional supply from the musculo-spiral nerve, which gets in
front of it below and close to its outer border, under cover of the
supinator longus.

The Brachial Artery (Fig. 12, 14) is the direct continuation of
the axillary, and extends from the lower border of the teres major
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to its point of bifurcation into radial and ulnar arteries, about
half an inch below the bend of the elbow. The artery is super-
ticial, or at least crossed by mno muscle, in the whole of its course,
but may be overlapped by a well developed biceps ; and it gradually
turns from the inner side of the arm to the middle of the bend of
the elbow.

In front it has the skin and fasecia, with the internal cutaneous
nerve until this pierces the fascia, and about the middle of the arm
it is generally crossed by the median nerve (but the nerve may pass
beneath the vessel) ; at the bend of the elbow it is also crossed by
the bicipital fascia and the median basilic vein. Behaud it has first
the musculo-spiral nerve and superior profunda vessels, which sepa-
rate it from the long head of the triceps ; it then rests upon a small
portion of the mt{,l'nul head of the triceps ; next, on the insertion
of the coraco-brachialis ; and afterwards upon the lnr{t{:hlalls anticus
for the rest of its course. To the owter side is the median nerve,
with the coraco-brachialis muscle for a short distance above, and
afterwards the biceps muscle, which is the guide to the vessel in
applying a ligature ; both these muscles overlap the artery in a
museular arm. To the inner side 1s the nlnar nerve, in close contact
above, but soon leaving it to pass backwards to the hollow behind
the internal condyle ; and afterwards, from a varying point, the
median nerve, which continues in close relation to the vessel for the
rest of its course. The basilic vein lies to the inmer side of the
artery throughout its course, hut is in closer contact in the upper
part than the lower, e, after piercing the deep fascia. Venw
comites surround the artery in its whole length.

Surgery.— 1o tie the brachial artery. An incision, three inches
luurr is to be made close to and exposing the inner edge of the
:mepq in the middle third of the arm. A little dissection parallel
to the musele will expose the median nerve, and the artery will e
found in close relation to it, and generally to its outer side in this
position, but this will vary in different bodies. The needle is to he
passed from the nerve, care being taken of the venie comites.

When the brachial artel':,-' is tied, the circulation in the liml will
bhe maintained by the anastomoses between the branches of the
artery above and below the ligature, viz., of the superior profunda,
and possibly of the inferior pmfun:l:z above, with the anastomotic
and with the recurrent hranches of the l'adial, ulnar, and inter-
osseous arteries below,

The Branches of the brachial artery (Fig. 11) are—
1. Muscular, arising at various points to supply the coraco-
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brachialis, biceps, and brachialis anticus muscles. Some are of

large size. X
9. Medullary or Nutrient, which enters the foramen on the inner |
side of the humerus

about the middle of the
bone, and has a general
direction towards the
elbow,

3. Superior radial
collateral of Henle. A
small and inconstant

—

Fig. 11.—Diagram of the
anastomoses of the
brachial artery.
Anterior eircumflex.
Acromio-thoracic.
Posterior cireumflex.
Long thoracic.
Superior radial colla-
teral  (excessively
large).

Subscapular,

Superior profunda.

Dorsalis scapulse.

External posterior ar-

ticular branch of su-
perior profunda.

10. Posterior scapular.

11. External anterior ar-
ticular branch of su-
perior profunda.

12. Inferior profunda.

13. Posterior interosseous
recurrent,

14. Anastomotica magna.

15. Radial recurrent.

16. Transverse branch of
anastomoticamagna.

17. Posterior interosseous
recurrent.,

18. Anastomosizofanterior
ulnar recurrent with
anastomotie,

19. Posterior interosseous
from common inter-
osseous of ulnar,

20. Anastomosis of poste-
rior ulnar recurrent
with anastomotic.

22, Anterior ulnar recur-
rent.

24, Posterior ulnar recur-
rent.
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branch which runs transversely outwards a little above the middle
of the arm, to the point of insertion of the deltoid. It supplies the
muscle and anastomoses with the posterior circumflex,

4. The Superior profunda (Inferior radial collateral of Henle),
which comes off from the inner side of the artery, just below the
teres major, and immediately joining the musculo-spiral nerve,
accompanies it between the outer and inner heads of the triceps
and, under cover of the long head, round the humerus, to end by a
small anterior ferminal branch between the brachialis anticus and
supinator longus in front of the elbow, where it anastomoses with
the radial recurrent artery. It gives off a posterior medullary branch
to the humerus, and muscular branches, principally to the triceps ;
also the posterior terminal or descending articular, larger than the
anterior terminal artery, running behind the external intermuscular
septum to the anconeus and back of the elbow, to anastomose with
the posterior interosseous recurrent and anastomotie.

5. The Inferior profunda, which arises at a wvariable distance
below the preceding or in common with it, and passes with the
ulnar nerve behind the internal intermuscular septum. It rums
with the nerve to the groove between the inner condyle and the
olecranon, and there joins the posterior branch of the anastomotic
and the posterior ulnar recurrent artery.

6. The Anastomotre, which arises an inch and a half above the
elbow and runs directly inwards, sending an anterior descending
branch downwards along the edge of the pronator radii teres to join
the anterior ulnar recurrent ; and then*piercing the internal inter-
muscular septum gives off a posterior descending branch behind the
internal condyle to anastomose with the inferior profunda and
posterior ulnar recurrent arteries, and a large transverse branch to
join the descending articular branch of the superior profunda and
the posterior interosseous recurrent behind the outer condyle.

Irvegularities of the Brachial Artery.—The point of bifurcation
is oceasionally much higher than the bend of the elbow, the
abnormal branch being usually the radial, sometimes the ulnar,
and more rarvely the interosseous. Sometimes a vas aberrans leaves
the brachial or axillary and, passing in front of the median nerve,
joins either the radial or the ulnar, usunally the former: or the
brachial may consist of two trunks, which unite before the final
subdivision into radial and ulnar. If any of these arrangements he
present, two large vessels will be met with side by side in some
part of the arm. The brachial artery is sometimes found passing
with the median nerve through a fibrous canal beneath a process of
bone above the inner condyle, the supracondylar process, to reach its

H. D
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normal position at the elbow. It is occasionally covered by a
fleshy slip connected with the coraco-brachialis, biceps, brachialis
anticus, or pronator teres ; and other less common peculiarities are
sometimes met with, The two profunda arteries not uncommonly
arise together, and occasionally there is an axis common to all the
principal branches of the brachial.

Vens Comites are in close relation with the brachial artery,
and receive twigs corresponding to ifs branches : they unite with
the basilic to form the axillary vein.

NERVES OF THE ARM.

The Median Nerve (Fig. 12, 0) is derived from the outer and
inner cords of the brachial plexus by two roots, which embrace the
axillary artery in the third part of its course. The nerve afterwards
lies to the outer side of the axillary artery, and continues in the
same relation to the brachial artery for about half its length ; then,
crossing over (or occasionally under) that wvessel, lies to its inner
side, and continues in the same relation to the hend of the elbow,
It gives off no branch in the upper arm until it reaches the level
of the internal condyle, where a small twig is detached for the
supply of the pronator radii teres, It occasionally communicates
with the musculo-cutaneous nerve.

The Musculo-cutaneous Nerve (Fig. 12, 1) avises from the
outer cord of the brachial plexus in comsmon with the outer head of
the median, and lies to the outer side of the median nerve and the
axillary vessels for a short distance. It then pierces the coraco-
brachialis obliquely (hence called n. perforans Casserii), and having
given a branch to that muscle, it lies between the biceps and the
brachialis anticus, both of which it supplies ; sending also a minute
twig with the nutrient artery to the hwmerus. It finally becomes
cutaneous at the outer side of the tendon of the biceps just above
the bend of the elbow, where it has been already seen to lie beneath
the median-cephalic vein.

The Ulnar Nerve (Fig. 12, 8) arises from the inner cord of the
brachial plexus, and lies close to the inner side of the axillary
vessels, and afterwards in a similar relation with the upper part of
the brachial artery. It leaves that vessel about the middle of the
arm, and then passes through the internal intermuscular septum,
accompanied by the inferior profunda artery to the interval between
the internal condyle and the olecranon process. The ulnar nerve

gives no branch in the upper arm, but supplies a filament to the

elbow joint.

—
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The Musculo-spiral Nerve (Fig. 12, 13) is derived from the
posterior cord of the brachial plexus, and lies at first behind the
axillary artery, and upon the subscapularis musele with the circum-
flex nerve. It then rests upon the latissimus dorsi and teres major,
and, after giving off an infernal cutaneous branch to the inner side of
the arm, which usually arises
in common with the branch to
the inner head of the triceps,
winds backwards around the
humerus in the musculo-spiral
groove, lying against the inner
head of the triceps and after-
wards between it and the outer
head of that musele, here giv-
ing off two exfernal cutaneous
branches. Branchesto thetriceps,
anconeus and outer portion of
the brachialis anticus will be
seen in a subsequent dissection.
Its lower portion is visible be-
tween the supinator longus and
brachialis anticus, to both of
which and to the extensor carpi
radialis longior branches may

Fig. 12.—Deep dissection of the front
of the upper arm (from Hirschfeld
and Leveillé).

1, 1. Musculo-cutaneous nerve.
2. Pectoralis minor,

3. Deltoid.

4. Axillary artery.

3. Tendon of pectoralis major.

6, 6. Median nerve,

1, 7. Biceps.

8, 8. Ulnar nerve, =
9. Coraco-brachialis,
10, 10, Internal cutaneous nerve.
11. Brachialis auticus.

12, Nerve of Wrisherg.

13, Musculo-spiral nerve,
14, 14, Brachial artery.
. Supinator longus.

16. Bicipital fascia.

17. Inferior external cutaneous branch

of musculo-spiral nerve.

18. Pronator radii teres,
20. Median basilic vein.
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36 BEND OF THE ELBOW.

be traced ; and it ends by division into radial and posterior inter-
osseous merves in front of the external condyle.

Tae BEND oF THE Envow.

[The boundaries of the space in front of the elbow are now to
be exposed by removing the fascia fromn the muscles of the fore-
arm to the extent to which the skin has been already reflected, the
tendons of the biceps and Dbrachialis are to be thoroughly cleaned,
and the fibres of the supinator brevis in the floor of the space care-
fully dissected. The termination of the brachial artery and the
median nerve are to be cleaned in the middle line ; and at the outer
side are to be defined the bifur-
cation of the musculo-spiral nerve
and an anastomosis between the
superior profunda and the radial
recurrent arteries, and at the
inner side an anastomosis be-
tween the anterior branch of the
anastomotic and the anterior
ulnar recurrent, with some twigs
from the inferior profunda.]

The Triangle in front of
the Elbow (Fig. 13) is bounded
above by an imaginary line drawn
acrossthe arm above the condyles,
and below the apex is formed by
the meeting of the pronator
teres and supinator longus, two
inches below the joint.  The

nator longus, the internal the

the brachialis anticus, and ex-
ternal to this may be seen the
oblique fibres of the supinator brevis when the supinator longus
is drawn aside. The relations of the superficial veins and nerves

Fig. 13,—The bend of the elbow (from University College Museum),

1. Biceps. 5. Anastomosis of superior profunda

2, Median nerve. with radial recurrent.

3. Musculo-spiral nerve. 6. Brachialis anticus.

4, Brachial artery and veins, 7. Supinator longus (turned back).
8. Pronator teres.

external boundary is the supi-

pronator teres; whilst the floor
is formed by the lower part of
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have been already examined (p. 26), and the confents of the space
are now seen to be (1) the median nerve, (2) the brachial artery,
and (3) the tendon of the biceps, which lie in that order from
within outwards, The median nerve (2) runs almost vertically
through the space, and disappears between the heads of the pro-
nator teres : the brachial artery (4) usually bifurcates into radial
and ulnar upon the insertion of the brachialis anticus, the radial
resting against the tendon of the biceps and the supinator brevis,
and the ulnar lying upon the brachialis till it disappears beneath
the pronator teres. The twisting of the biceps tendon has already
been referred to.

By slightly displacing the supinator longus outwards, the musculo-
spiral nerve will be seen lying between it and the brachialis anticus,
and dividing info radial and posterior interosseous nerves; but this
nerve is not, strictly speaking, in the triangle. The radial nerve
may be traced for a short distance upon the supinator brevis, whilst
the posterior interosseous to the inner side of the radial can be seen
entering the fibres of the muscle.

It is supposed that by the time the dissection of the bend of the
elbow is finished the subject will be turned, in which case the
gtudent of the arm should dissect the first two layers of the museles
of the back (see DissEcrioN or THE Back), proceeding afterwards
with the following dissections. If necessary, however, the dissection
of the front of the fore-arm may be proceeded with first. Since in
some dissecting-rooms the dissector of the arm has mo part in the
back, the following directions are given for the removal of the
limb :—

[The two superficial layers of the muscles of the back comprise the
trapezius, latissimus dorsi, rhomboidei, and levator anguli scapulze.
These having been divided, the suprascapular artery and nerve and
omo-hyoid muscle are to be fraced to the upper border of the scapula,
and the posterior scapular artery followed beneath the rhomboids,
If the clavicle has been already divided in the dissection of the neck,
the scapula can now be drawn away from the ribs and will be seen to
be attached solely by the serratus magnus, between which and the
ribs is a quantity of loose large-meshed areolar tissue which allows
the bone to glide smoothly upon the thorax. The serratus magnus
having been divided, and the clavicle cut at its middle if still
entire, the axillary vessels and nerves are to be severed after being
tied together, and the entire limb removed from the trunk.]

PARTS ABOUT THE SCAPULA.
[The limb having been placed on the table, it is advisable to
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identify again the several insertions of museles on the scapula, cutting
each muscle about an inch from its attachment.]

The insertion of the trapezius extends along the upper border of
the spine of the scapula, the inner border of the acromion, and
the outer third of the posterior border of the clavicle. The omo-

hyoid arises from the upper margin of the scapula close to the

notch and from the transverse ligament. The levator anguli
scapule is inserted into that part of the vertebral border of the
scapula which is above the basal triangle at the root of the spine,
the rhomboideus minor into the part opposite the basal triangle,
and the rhomboidens major into the rest of the border, by means of
a tendinous arch to which the muscular fibres are attached. The
serratus magnus is inserted into a special area running along the
ventral surface of the scapula close to the vertebral border for its
whole length, but the fibres are much thicker at the upper and
lower angles than in the middle. The small insertion of the pectoralis
minor is attached to the inner border and upper surface of the
coracoid process, the tip of which process gives origin to the coraco-
brachialis and the short head of the biceps,

[A small block is now to be placed beneath the lower border of the
scapula so as to put the deltoid on the stretch, and the remainder of
its fibres are then to be cleaned, notice being taken of one or two
small branches of the circumflex nerve which turn round its posterior
border, and of a few descending acromial twigs from the superficial
branches of the cervical plexus (Fig. 8, 1) which supply the skin of
the shoulder.]

The Deltoid Musele (Fig. 15, 6) arises from the anterior

border of the outer half of the clavicle and the adjacent portion of

the superior surface as far as the curved deltoid ridge, and from

the tip and outer edge of the acromion, and the lower lip of the

spine of the scapula. Its strong coarse fibres converge to be
anserted into a rough V-shaped surface on the outer side of the
humerus above the middle of the shaft, and are embraced by the
bifid origin of the brachialis anticus, and closely connected with the
insertion of the pectoralis major. The muscle is coarsely fasciculated
and intersected by tendinous bands, four of which above are attached
to tubercles on the outer border of the acromion process, and three
below to vertical ridges on the deltoid impression of the humerus,
Fig. 14 will indicate the typical arrangement of the fibres, but many
variations are met with. The action of the deltoid as a whole is to
raise outwards the arm to the level of the shoulder, 7.c., to abduct

it

;
{




THE DELTOID. 39

the humerus; but the anterior fibres will assist in flexion and
internal rotation, and the posterior in extension and external
rotation of the shoulder-joint. It is supplied by the circumflex
nerve.

[The deltoid is to be divided near its origin and turned down, the
circumflex vessels and nerve being preserved. In doing this a large

Fig. 14.

A

bursa lying between the deltoid and the shoulder-joint should be
noticed. The remains of the trapezius muscle are to be cut close to
the spine of the seapula, and the thin fascia covering the muscles

above and below it removed, the humerus being rotated inwards to ™

put their fibres on the streteh.]

The Sub-acromial Bursd lines the interval between the upper
part of the shoulder-joint and the under surface of the deltoid,
acromion process, and coraco-acromial ligament, It thus forms an
extensive sac, the enlargement of which may be confounded with
disease of the joint, Physiologically it represents a synovial lining

e

Fig. 14.—Plan of the deltoid (after Cunningham).

1, UpPer tendinous intersections aris- 9. Lower tendinous intersections re-

ing from acromion ceiving three of the upper seg-
2. Clavieular fibres, ments of the musele and 1nserted
3. Spinous fibres.. into humerus.

4. Lower segments.

l-h'l
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to an accessory and extra-capsular shoulder-joint between the upper
extremity of the humerus below and the hollow formed by the under
surface of the acromion and coraco-acromial ligament above.

The Parts beneath the Deltoid Muscle (Fig. 15) are—the
Coraco-acromial ligament, the Coracoid process with the muscles
attached to it, the Sub-acromial bursa, the Infra-spinatus, the Teres

Fig. 15.

Minor and Major, the long head of the Triceps, the head and neck
of the humerus, the coracoid process and the muscles attached to it,
and the circumflex vessels and nerve. The tip of the coracoid
process lies close to the interval between the pectoralis major and
deltoid, but is usually overlapped by the latter.

The quadrilateral and triangular intermuscular spaces, referred to

Fig. 15.—Scapular muscles, vessels, and nerves (from University College

Museum).
1. Supra-gcapular nerve, 8. Brachial artery.
2, Circumflex nerve. 9. Teres minor.
3. Supra-spinatus. 10, Musculo-spiral nerve.
4. Posterior cireumflex artery. 11. Dorsalis scapulie artery.
5. Infra-spinatus. 12. Triceps (outer head).
6. Deltoid (reflected). 13, Triceps (long head).

7. Teres major and latissimus,
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in the dissection of the axilla (p. 19), can now be seen from behind,
when the quadrilateral or outer space will be found to be bounded
by the teres major, teres minor, humerus, and long head of triceps ;
the triangular or inner space, by the teres major, teres minor, and
long head of triceps. (A triangular interval between the teres
major and the long and external heads of the triceps must not be
mistaken for this latter space.) The posterior circumflex vessels
and circumflex nerve pass through the quadrilateral space ; the
dorsalis scapulee artery enters the triangular space to reach the
infraspinous fossa; and the large musculo-spiral nerve, with the
brachial artery in front of it will be seen between the long and
outer heads of the triceps,

The Supra-spinatus Muscle (Fig. 15, 3) oceupies the supra-
spinal fossa, arising from the inner two-thirds of the fossa itself,
from the upper surface of the spine, and from the fascia covering
the muscle. The tendon passes beneath the acromion to be inserfed
into the uppermost facet on the great tuberosity of the humerus,
and slightly into the capsular ligament of the shoulder-joint. In
order to follow the tendon thoroughly, the acromial end of the spine
of the scapula is to be divided with the saw, when a part of the
subacromial bursa, before mentioned, will be found between it and
the muscle.

The Infra-spinatus Muscle (Fig. 15, 5) arises from the inner
two-thirds of the infraspinal fossa (the part near the neck of the
scapula being free from muscular attachments in all three fosse),
from the fascia covering the muscle, and from the intermuscular
septa between it and the teres muscles. It is inserted into the
middle facet on the great tuberosity of the humerus and into the

Baule of the E&hﬂllldﬁ]‘jﬂlﬂt being blended there with the supra-
spinatus and teres minor. It is nccasmnally separated from the
capsule by a bursa. The supra- and infra-spinatus muscles are
supplied by the suprascapular nerve.

The Teres Minor Musecle (Fig. 15, g) is closely connected
with the infra-spinatus. It arises imm the upper part of the teres
area upon the dorsal aspect of the scapula, from the fascia covering
the muscle, and from the intermuscular septa between it and the
infra-spinatus and teres major muscles; and is nserted into the
lowest facet on the great tuberosity of the humerus and for nearly an
inch below it, and also into the E__]_)Blll&t‘ ligament of the shoulder.
Tt is supplied by a special branch of the circumflex nerve, which is
remarkable for having an enlargement upon it depcndmg upon a
thickening of the perineural connective tissue.

The supra-spinatus is an abductor and internal rotator, and the
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infra-spinatus and teres minor muscles are external rotators and
adductors of the humerus.

The Teres Major Muscle (Fig. 15, 7) arises from the lower
portion of the triangular teres avea, at the inferior angle of the
scapula, and from the intermuscular septa between it and the teres
minor and infra-spinatus muscles. Its close relation to the latissimus
dorsi has been already noticed, but its ensertion into the inner lip of
the bicipital groove and the bursa between it and the tendon of the
latissimus should be again elearly seen. It is supplied by the lower
* subscapular nerve, and is an adductor and wnternal rotator of the
humerus.

The Posterior Circumflex Artery (Fig. 15, 4) with its veins,
and the Circumflex Nerve (Fig. 15, 2), appear through the
quadrilateral space (see pp. 21 and 40). The nerve is distributed
to the deep surface of the deltoid muscle, and to the teres minor
muscle (the branch presenting the above mentioned enlargement),
and supplies also the shoulder-joint, and the skin over the lower
part of the deltoid and back of the arm. The posterior circumflex
artery not unfrequently arises from, or in commeon with, the superior
profunda, in which case it is below instead of above the teres major,
It supplies the same parts as the nerve,

The Dorsalis Scapulse Artery (dorsal branch of subscapular)
(Fig. 15, 11), does not pass through the triangular space as seen
from behind, but winds beneath the teres minor in a groove on the
axillary border of the scapula, to supply the infraspinal fossa and
anastomose with the other scapular arteries. It gives off a ventral
wnfra-scapular branch, which will be afterwards traced beneath the
subscapularis, and a superficial branch, which runs between the
teres major and minor and down to the angle of the scapula, to
anastomose with the subscapular and posterior scapular arteries.

[The supra-spinatus and infra-spinatus are to be divided near their
insertions, and the muscular fibres eleared out of the supra-spinal
fossa in order to see the supra-scapular artery and nerve and the
origin of the omo-hyoid mua(:]lje.]

The Supra-seapular or Transversalis humeri Artery
(from the thyroid axis) passes over the transverse ligament of the
scapula, and is distributed to the supraspinal fossa, and also to part
of the infraspinal fossa by a branch which winds around the external
border of the spine, and anastomoses with the dorsalis scapule and
posterior scapular arteries. Before erossing the ligament, it sends a
supra-acromial branch through the attachment of the trapezius, and
a subscapular twig to the venter of the scapula.
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The Bupra-scapular Nerve (Fig. 15, 1) (from the anterior
branches of the 5th and 6th cervical nerves) gives a branch to the
shoulder-joint and passes through the supra-scapular notch and
beneath the ligament, to be distributed to the supra- and infra-
spinatus museles.

The Omo-hyoid Musecle artses from about half an inch of the
superior border of the scapula, immediately behind the supra-
scapular notch, and from the transverse or posterior ligament over
it. Its relations and insertion are seen in the dissection of the
neck.

[The limb is to be turned over and the humerus rotated outwards
to put the fibres of the subscapularis on the stretch ; they should
then be cleaned, care being taken of the subscapular nerves entering
the muscle. The axillary vessels and nerves shonld be tied to the
coracoid process, so as to bring them as nearly as may be into their
proper positions, ]

The Subseapularis Musecle (Fig. 9, 10) is covered by a thin
fascia, and has been already seen to form part of the posterior wall
of the axilla. It arises from the whole of the venter scapule, except
the part to which the serratus magnus is attached and the portion
nearest the neck of the bone, and has several tendinous septa be-
tween its fibres, which are attached to the 11r.l_gc,a on the surface of
the bone, and bear some resemblance to those of the deltoid. It is
wnserted into the lesser tuberosity of the humerus and the bone below
it for an inch, and into the capsular ligament of the shoulder-joint,
a large bursa intervening between the muscle and the neck of the
scapula, which almost always communicates with the cavity of the
Joint over the upper border of the tendon. The subscapularis is an
wnternal rotator and adductor of the humerus, and is supplied by the
short subscapular nerves,

An important action of the supra- and infra-spinati, teres minor,
and subscapularis muscles is their combination to keep the head of
the humerus in its proper relation to the glenoid cavity, and thus
prevent dislocation. In the post-mortem relaxed condition of the
parts, the head of the humerus can be drawn away from the glenoid
cavity to the full extent of the loose capsular ligament,

The Subscapular Nerves (Fig. 7) are branches of the posterior
cord of the brachial plexus, and are three in number. The long or
middle subscapular nerve has been already seen in the axilla, and
can still be traced to the latissimus dorsi; the short subscapular
nerves (upper and lower) are now to be followed, the upper to the
subscapularis muscle, the lower to the subscapularis and teres major.
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The Subseapular Artery (p. 19) is still to be seen running
along the axillary border of the scapula, q{id its branches should
be thoroughly followed out. ¢ ; eauds . N e

The Infra-seapular Artery is derivetl from the'dorsal branch
of the subscapular artery. It passes into the venter scapulae,
beneath the subscapularis muscle, which must be divided to expose
it, and anastomoses with the neighbouring vessels,

The Posterior Scapular Artery is to be found between the
gerratus magnus and the rhomboidei, and its anastomoses upon the
dorsal and venfral surfaces of the scapula should be defined.

By removing the muscular fibres from both surfaces of the scapula
a very abundant network of vessels will be seen, formed by anasto-
mosing branches from the arteries which have been already traced
to the scapula; wiz, the subscapular with its dorsal branch
[axillary], the supra-scapular [thyroid axis], and the posterior
scapular [thyroid axis or subelavian].

THE BACE OF THE ARM.

[The fore-arm and hand are to be doubled under the upper arm,
which is to be placed on the table with the back upwards, and the
scapula is to be drawn down with hooks so as to put the triceps on
the stretch. When the skin has been removed from the back of the
arm, two external cutaneous branches of the musculo-spiral nerve
should be noticed. |

Cutaneous Nerves.—The upper exfernal cutaneous branch
of the musculo-spiral (Fig. 8, 7) appears about the middle of
the outer side of the arm, and runs downwards and forwards along
the cephalic vein to the upper part of the fore-arm ; the lower
external, of larger size (Fig. 16, 6), appears close above the external
condyle, and will be afterwards traced down the back of the fore-
arm to the wrist; and the third or wnternal cutaneous branch
pierces the fascia near the fendon of the teres major and supplies an
area on the inner side of the arm behind that of the intercosto-
humeral nerve (Fig. 8, 6).

Branches from the tnternal cufaneous and lesser internal cutaneous
nerves will be found on the inner side of the limb, and filaments
of the ecircumflex nerve run downwards over the back of the arm,
and upwards over the lower part of the deltoid (Fig. 16).

[When the strong deep fascia of the arm has been divided, the
fibres of the triceps muscle should be cleaned, and a large bursa
between the triangular posterior surface of the ulna and the skin
should be noticed. ]



THE TRICEPS. 45

The Triceps Musecle (Fig. 16) has of course three heads—the
long or middle, the external, and the internal. The long (11) head
- arises from a somewhat triangular rough surface on the axillary
border of the scapula immediately below the glenoid ecavity. It
has been already partly ex-
amined both from the front and
from behind in relation with
certain spaces (pp. 19, 40), and
its fibres are now seen to be
separated by another somewhat
triangular interval from the
back of the upper third of the
humerus, until it joins the ex-
ternal head at the junction of
the upper with the middle third
of the bone. The outer Liead (4)
arises from immediately below
the insertion of the teres minor,
and from the outer side of the
posterior aspect of the bone, as
far down as the musculo-spiral
groove; also slightly from the
external intermuscular septum
which intervenes between it and
the deltoid. It forms a ten-
dinous arch over the musculo-
spiral nerve. The dnner head
(13) arises from the whole of

Fig. 16.—Dissection of back of “_Iﬂ‘ﬂr
arm (from Hirschfeld and Leveill¢)

1. Infra-spinatus.
2. Deltoid,
3. Teres minor.
4. Outer head of triceps,
5 Circumflex nerve,
6. External cutaneous branch of
musculo-spiral nerve,
7. Teres major.
8. Bupinator longus,
9. Musculo-spiral nerve.
10. Extensor carpi radialis longior.
11. Middle head of triceps,
12, Anconeus.
13. Inner head of triceps,
15. Ulnar nerve.
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the posterior aspect of the humerus below the insertion of the
teres major and the musculo-spiral groove, to within half an inch of
the elbow-joint on the inner side, and extending to the back of the
condyle on the outer side: fibres also arise from the external and
internal intermuscular septa which intervene between it and muscles
of the front of the arm. The whole of the fibres converge to a
strong tendon, which is enserted into the posterior margin of the top
of the olecranon process of the ulna, and into the deep fascia of the
fore-arm by means of a strong prolongation, which lies over the
anconeus muscle, and is fixed to the posterior border of the ulna ;
while a fasciculus detached from its deep surface is attached to the
back of the capsule of the elbow-joint, and is known as the sub-
anconeus. A small bursa intervenes between the tendon and the
forepart of the clecranon process, which will be seen when the joint
is opened. The triceps is the great extensor of the fore-arm upon the
upper arm, and its action is that of a force applied to a lever of the
first order, The long head also adducts and draws backwards the
humeruns, It is supplied by the musculo-spiral nerve,

| The long head being hooked to the inner side, and the musculo-
gpiral nerve having been put on the stretch, the fibres of the outer
head are to be divided as they blend with those of the inner head in
order to follow the nerve, with the superior profunda artery, round
the bone.]

The Musculo-spiral Nerve (Fig. 16, g) has been already shown
(p. 35) to be a branch of the posterior cord of the brachial plexus,
and has been seen to disappear between the internal and middle
heads of the triceps; it can now he followed in the oblique groove
on the back of the humerus between the inner and outer heads of
the muscle, until it reaches the interval between the supinator
longus and brachialis anticus, It gives off numerous large branches
to the triceps in its course, and afterwards supplies the supinator
longus, extensor carpi radialis longior, brachialis anticus (in part),
and the anconeus; and the branch to the last musele with an
accompanying artery should be at once traced through the fibres of
the triceps at the back of the external condyle. The branch to the
inner head of the triceps is known as the ulnar collateral of Krause,
because it descends in close relation to the ulnar nerve. The cuta-
neous branches have been described at p. 44.

The S8uperior Profunda branch of the brachial artery accom-
panies the musculo-spiral nerve around the bone, and supplies
the triceps in its course. Beneath the muscle a branch ascends to
anastomese with the posterior circumflex artery. At the inner

et
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edge of the triceps it gives off a rather large branch, the descending
articular, which runs down to the back of the elbow beneath the
triceps close to the external intermuscular septum to anastomose

ri
/ Fig. 17.

with the posterior interosseous recurrent and with the anastomotic
and inferior profunda arteries. The terminal branch, usually of
small size, runs with the nerve between the supinator longus and
brachialis anticus to anastomose with the radial recurrent artery.

Fig. 17.—A section through the middle of the right upper arm (altered from

Béraud).
1. Biceps. 8. Muscule-spiral nerve,
2. Cephalic vein. 9. Basilic vein with internal cuta-
3. Brachial vessels. neous nerve.
4. Musculo-cutaneous nerve, 10, Superior profunda vessels.
9. Median nerve. 11. Inferior profunda vessels.
6. Brachialis anticus, 12, Triceps with fibrous intersection.

7. Ulnar nerve.
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Tae FroxT oF THE FORE-ARM.

[One incision is to be made down the middle of the fore-arm, and
annthe:; at right angles fo it across the front of the wrist, and the
flaps of skin are to be turned to each side.]

Fig. 18.

The Cutaneous Veins (Fig.
18) will be found in the super-
ficial fascia, and can be defined
without injury to the nerves,
The Anterior Ulnar Vewn (10)
is pretty regular in its course,
and will be found to commence
in one or two small branches
about the inner side of the wrist ;
then running along the inner
gide of the fore-arm, it joins the
Posterior Ulnar Vein (8) near
the elbow, and assists in forming
the basilic vein,

The Posterior Ulnar Vein
arises from the inner side of the
dorsal plexus over the 3rd, 4th,
and 5th metacarpal bones.

The Median Vein (g) com-

meneces in front of the wrist near

Fiz. 18.—Cutaneous dissection of the
front of the fore-arm (from
Hirschfeld and Leveillé).

1. Cephalic vein.

2, Basilie vein.

3. External cutaneous branch of
musculo=spiral nerve,

4. Internal cutaneous nerve.

5, 9. External cutaneous nerve.

6. Deep vein joining the bifurcation
of the median.

7. Radial vein.

8. Posterior ulnar vein.

9., Median vein, dividing into me-
dian-basilic and median-cepha-
lic veins.

10, Anterior ulnar vein,

11. Radial nerve.

12. Cutaneous branch of ulnar nerve,
14. Palmar branch of median nerve,
16. Palmaris brevis musecle.
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the root of the thumb, coursing obliquely to the centre of the liml
near the bend of the elbow, where it is joined by the profunda
vein and divides into median basilic and median cephalic branches
(p. 27).

The Radial Vein (7) commences at the back of the hand from
the outer side of the dorsal plexus, and appears on the radial side ol
the fore-arm about its middle. It has been seen to unite with the
median cephalic to form the cephalic vein (p. 27). Besides these
named veins there are numerous smaller branches which assist, and
oceasionally take the place of, the larger ones.

The Cutaneous Nerves (Iig. 18) are now to be followeld
out.

The Internal cutaneous nerve (4) can be traced to the whole of the
inner side of the fore-arm, the branches winding round to the back
of the limb. It sometimes forms a junction with the following—

The palmar cutaneous branch of the Ulnar nerve (12) may be
found piercing the fascia about a hand’s breadth above the wrist,
close to the radial edge of the flexor carpi ulnaris tendon, and
traced to the nlnar side of the palm.

The Euxternal cutaneous (musculo-cutaneous) nerve (5) is distri-
buted to the radial side of the fore-arm by two branches : —the
anierior, accompanying the radial vein, is distributed on the anterior
aspect and ends on the ball of the thumb ; the posterior reaches the
back of the fore-arm, and, after joining the radial nerve, ends at the
level of the wrist,

The palmar cutaneous branch of the Median nerve (14) pierces the
fascia in the centre of the fore-arm about two inches above the
wrist, and passes to the palm of the hand, communicating with the
palmar cutaneous branch of the ulnar.

The Deep fascia is now to be eleaned, and will be found to be
continuous with the deep fascia of the arm above, and with the
annular ligament below. It gives off intermuscular septa which are
attached deeply to ridges upon the radius and ulna, give origin to
muscular fibres, and forma sheaths for the muscles and tendons.
In a thin subject these are seen as white lines, running more or
less in the dirvection of the long axis of the limb.

[The muscles arising from the internal condyle are to be cleaned
as far as possible without disturbing them ; a small part only of the
flexor sublimis will be thus exposed. The edge of the supinator
longns is also to be cleaned. The radial artery must be shown
throughout its course, and the ulnar artery near the wrist at the
radial side of the tendon of the flexor carpi nlnaris. The median
nerve will appear between the tendons of the flexor carpi radialis
and flexor su ]limis, and to the radial side of the latter.]

H. E
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The Musecles (Fig. 19) arising from the inner condyle are five
in number, four being Aevors of the carpus and fingers, and one
a pronator of the fore-arm. Beginning from the outer side, their
relative positions are :—1, pro-
Fig. 19. nator teres ; 2, flexor carpi ra-
dialis ; 3, palmaris longus (which
may be absent) ; 4, flexor sub-
limis digitorum ; 5, flexor carpi
ulnaris.  All these muscles have
a common origin from (1) the
internal condyle, (2) the fascia
of the fore-arm, and (3) the
intermuscular septa derived from
it ; but three of them, viz., the
pronator teres, flexor sublimis
digitorum, and flexor carpi ul-
naris, have extra bony attach-
ments,

The Pronator Radii Teres
(Fig. 19, 8) arises from the inter-
nal condyle above the other
muscles, and from half an inech

T S
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Fig. 19.—Superficial dissection of fore-
arm and hand (from DBonamy
and Beau).

Biceps.

Inner head of triceps,
Brachialis anticus.
Brachial artery.

Supinator longus.

Internal condyle,

Flexor carpi radialis.
Pronator radii teres.

. Radial artery.

Bicipital fascia.

Flexor longus pollicis.
Palmaris longus,

Extensor ossis metacarpi pollieis,
Flexor sublimis digitorum.
15, Extensor primi internodii pollieiz,
16, Flexor earpi ulnaris.

17. Superficial volar artery.
18. Ulnar atery.

19. Abductor pollicis.

20, Anterior annular ligament.
21. Flexor brevis pollicis.

22, Museles of little finger.

21, Superficial palmar avch:,
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or an inch of the supra-condylar ridge ; from the fascia of the fore-arm
over it ; and from the intermuscular s septum between it and the flexor
carpi radialis ; and by a second head from the 1*1(lgL on the inner side
of the coronoid process of the ulna below the ulnar origin of the

“flexor sublimis. The median nerve lies between the two heml::, the
ulnar artery beneath them. It is inserfed by a broad tendon into
the middle of the outer side of the radiuns, immediately below the
supinator brevis. It pronates the hand by rolling the radius on the
ulna, and flexes the elbow ; and is supplied by the highest branch of
the median nerve,

The Flexor Carpi Radialis (Fig. 19, 7) arises from the
internal condyle in common with the other muscles ; from the fascia
of the fore-arm ; and from the intermuscular septa between it and
the pronator teres on one side, and the palmaris longus and flexor
sublimis on the other. It ends about the middle of the fore-arm in
a broad tendon, which soon becomes rounded, and disappears at the
root of the thnmb, piercing the external attachment cf the annular
ligament and passing through the groove in the trapezinm, to be
inserted into the base of the second, and slightly into the base of the
third metacarpal bone. It is a flexor, an abductor and a pronator
of the hand, and a slight flexor of the elbow. As a flexor of the
wrist it acts upon both the ralio-carpal and intercarpal joints. It
i3 supplied by the median nerve,

The Palmaris Longus (Fig. 19, 12) arises from the common
attachment to the inner condyle ; from the fascia of the fore-arm ;
and from the intermuscular septa on each side of and beneath it.
Its long and narrow tendon passes superficially to be inserted into
the annular ligament, and terminates by expanding into the radiating
palmar fascia in the centre of the hand. It serves to make tense
the palmar fascia and thus protect the deep structures in the palm,
It slightly flexes the hand and elbow, and fixes the annular liga-
ment during the action of the thumb and little finger. It is sup-
plied by the median nerve.

The palmaris longus is subject to great variations ; it is frequently
wanting, but is sometimes largely developed. Its muscular belly
may be displaced downwards to the middle or lower part of the
fore-arm, or may be double ; and there are many irregularities in
its insertion.

The Flexor Carpi Ulnaris (Fig. 19, 16) arises from the

* common attachment to the internal condyle, from the fascia of the
fore-arm, from the intermuscular septum between it and the
adJacent muscles ; and Ly an additional aponeurofic origin from
the inner side of the ﬂlecmnun process and from the upper two-

—— e
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_thirds of the postericr ridge of the ulna with the flexor profundus
Ji_g?itc:rum. The muscle is enserted by a flattened tendon (upon
which the muscular fibres extend nearly to the wrist) into the
annular ligament and into the pisiform bone, whence it is pro-
longed by ligamentous bands to
the unciform process and base
of the fifth metacarpal bone.
The ulnar nerve enters the fore-
arm between the two origins of
this musecle; the dorsal euta-
neous branch of the ulnar winds
beneath it in the lower third
of the fore-arm, and the ulnar

Fig. 20.—Superticial dissection of the
front of the fore-arm (from
Hirschfeld and Leveillé).

1. Supinator longus (eut).

2, 2, Ulnar nerve.

3. Biceps.

. Median nerve.

. Musculo-spiral nerve.

Brachial artery.

Posterior interosseous nerve.

Pronator teres,

. Supinator brevis,

10. Ulnar artery.

11, 11. Radial nerve,.

12, Flexor carpi radialis (cut).

13. Lxtensor carpi radialis lengior.

14, Anterior interosseous nerve.

15. Extensor carpi radialis brevior.

16. Flexor sublimis digitorum.

17, 17. Radial artery.

18, Flexor profundus digitorum.

19, Tendon of pronator teres.

20, Tendon of lexor carpi ulnaris.

21, Tendon of supinator longus.

22, Ulnar artery.

23. Flexor longus pollicis.

24, Tendon of palmaris longus.

25. Median nerve, becoming super-
ficial.

26. Superficial division of ulnar nerve.

27. Tendon of flexor earpi radialis.

28. Deep branch of ulnar nerve.

29, Abduetor pollicis.

30. Cutaneous palmar branch of me-
dian nerve,

31. Digital branches of median rerve.

32. Palmaris brevis.

34, Superficial palmar arch,

36. Digital branches of ulnar nerve.
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vessels and merve lie beneath the process of insertion into the
annular ligament close to the radial side of the tendon mear the
wrist. It is the only muscle inserted directly into one of the carpal
bones, and is a flexor of the carpus and of the carpo-metacarpal
joint of the little finger, an adductor of the hand, and fixes the
pisiform bone and annular ligament during the actions of the
muscles of the little finger. It is supplied by the ulnar nerve.

The Radial Artery (Fig. 19, 9), the smaller of the divisions
of the brachial artery, extends in the fore-arm from the bifureation
at the bend of the elbow to the front of the styloid process of the
radius. It is superficial in the whole of this course, except where
it is more or less overlapped by the supinator longus muscle. It
lies between the supinator longus and the pronator teres above,
and in the lower half of the fore-nrm between the tendons of
the supinator longus and flexor carpi radialis, which latter tendon
is here generally taken as the guide to the wvessel. To its oufer
side is the radial nerve, which in the upper third of the arm is at
some little distance, in the middle third sometimes touches the
artery, and in the lower third quits the vessel altogether to pass
beneath the supimator longus. Feneath the radial artery are (1)
the tendon of the biceps (if the bifurcation takes place in the
ordinary position) ; (2) the supinator brevis; (3) the insertion of
the pronator teres; (4) the radial origin of the flexor sublimis ;
(5) the flexor longus pollicis ; (6) the pronator quadratus ; and
(7) the end of the radius. It has two venm comites and gives
off the following branches :—

Branches.—1. The radial recurrent (Fig. 21, g) runs outwards
beneath the supinator longus and gives ascending and descending
branches, the former amastomosing with the termination of the
superior profunda branch of the brachial artery.

2, Muscular branches are given off at various points to the adjacent
museles,

3. The superficial volar (21) arises near the root of the thumb and
15 of variable size. It runs forward, and generally beneath some of
the fibres of the abductor pollicis, to complete the superficial palmar
arch formed by the ulnar artery.

4, The anterior carpal is a small branch which runs across the
wrist beneath the deep tendons, to join a corresponding branch of
the ulnar artery at the level of the lower border of the pronator
quadratus. It anastomoses with twigs of the anterior interosseous
and deep palmar arch.

Burgery.—The radial artery is readily tied, about an inch above
the wrist, by an incision one inch am{ a half long, placed mid-
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way between the tendons of the flexor earpi radialis and supinator
longus, when the vessel will be found lying immediately beneath the
deep fascia, with the vens comites in close connection but with no
nerve near it. The artery may be exposed in the upper part by an
incision, two inches long, at any point in a line drawn from the
centre of the bend of the elbow to the front of the styloid process of
the radius, the knife going at once down to the supinator longus,
which must then be caremlly turned outwards. The position of “the
radial nerve to the outer side, in the middle third of the fore-arm, is
to be borne in mind and the litr.-.iture passed from it.

When the radial artery is tled the circulation is mainly carried on
by the ulnar and its branches, the anastomoses through the palmar
arches being very free.

[The pronator teres is to be divided about its middle, without
injuring the median nerve or the ulnar origin of the muscle, which
can now be thoroughly seen ; and the lexor car pi radialis and
palmaris longus are to be divided so as to expose thoroughly the
flexor sul:-lmns, which is to be cleaned. The skin of the front of one
of the fingers is to be carefully removed without interfering with the
palm, and the sheath of the tendous dissected out (Fig. 20). ° Branches
of the median nerve will be seen to enter the pronator radii teres, the
palmaris longus, the flexor sublimis and the flexor carpi radialis ;
the digital vessels and nerves on the side of the finger dissected must
be preserved. |

The Flexor Sublimis Digitorum (perforatus) (Fig. 20, 16) is
the only musele of the fore-arm which has its origin from the three

_bones of the arm. It arises {rom the internal cnn_'[}rle of the humerus

~and shghtly from the internal lateral ligament of the elbow ; from
the intermuscular septa between it and the more superficial mus-,les -
from a tubercle on the inner side of the coronoid process of the ulna

above the pronator teres origin ; and from the whole of the oblique

line on the front of the radius and part of the external border of this
bone. Between the radial and ulnar origins passes the median nerve.
The muscle ends in four tendons, the two to the second and third
fingers lying in front of those to the first and fourth fingers, and
all pass under the annular ligament and through the palm of the
hand to the second phalanges of the four fingers, The tendon to the
little finger is often of very small size.

To expose the insertion of the muscle the sheath of the finger
tendons should be laid open along the centre, The sheath is

|
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formed by the bones and joints of the digit, and by a fibrous struc-

ture, the ligamentum vaginale, which is attached by thick and strong
transverse bands to the lateral ridges on the first and second pha-
langes, and by thinner expansions to the ligaments of their articu-
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lations, some of its fibres decussating diagonally across the front of
the two interphalangeal joints. The sheath is lined by a synovial
membrane, which is reflected upon the tendons and forms certain
little accessory structures called vimcuwla vasculosa. These are of
two kinds : (1) long thread-like bands passing downwards from the
phalanges to the tendons of the flexor sublimis and flexor pro-
fundus, ligamenta longa ; and (2) short folds, one at the insertion
of each tendon, ligamenta brevia (Marshall). The tendon of the
flexor sublimis (perforatus) will be seen to divide on the first
phalanx to give passage to the tendon of the flexor profundus (per-
forans), the two slips uniting beneath the latter and dividing again
to be enserted into the ridges on the shaft of the second phalanx ;
while the tendon of the flexor profundus runs on to the base of the
third phalanx. The flexor sublimis is a flexor of the middle and
proximal phalanges and of the carpus; and is also a weak flexor
of the elbow, but its chief action is upon the phalanx to which it
is attached. It is supplied by the median nerve.

The position of the nlnar artery, between the tendon of the flexor
carpi ulnaris and the innermost tendon of the flexor sublimis in the
lower half of the fore-arm, is now to be noticed, and, by a slight
separation of the tendons, the ulnar nerve can be seen lying close
to the ulnar side of the artery. This is the point where the ulnar
artery is usually tied.

[The flexor sublimis iz now to be divided near its origin and
turned down without injuring the median nerve, from which a
branch may be traced to the deep surface of the muscle.]

The Deep Muscles (Fig. 21) of the fore-arm are the flexor
longus pollicis on the radial side, the flexor profundus digitoruin on
the ulnar side, and the pronator quadratus, a small square muscle
with transverse fibres, to be afterwards seen above the carpus by
drawing aside the tendons, These are now to be cleaned, all vessels
and nerves being carefully preserved.

The Flexor Longus Pollicis (Fig. 21, 15) arises from the
whole of the anterior surface of the radius between the oblique line
and the attachment of the pronator quadratus, and from the outer
half of the interosseous membrane in nearly its whole length.
It gemerally has a small additional origin, by a slip of wvariable
size, from the inner side of the coronoid process of the ulna.
The tendon, invested by its own bursal sheath, passes beneath the
annular ligament, and through the palm of the hand between the
two heads of the flexor brevis pollicis, to be inserfed into the basc
of the terminal phalanx of the thumb. The lHgamentum vaginale
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of this tendon is much weaker than those of the finger tendons, and
its synovial lining is commonly continuous with the outer carpal

bursa.

The Flexor Profundus Digitorum (perforans) (Fig. 21, 24)

Fig, 21,

arises from the anterior surface
of the ulna between the inser-
tion of the brachialis anticus
(which it embraces) and the
origin of the pronator quadratus;
from the adjacent half of the
interosseous membrane ;  and
from fthe upper two-thirds of
the inner surface of the ulna,
extending to the coronoid and
olecranon processes, and to the
posterior border of the bone.
The musecle ends in four tendons
(that to the index finger alone
being quite separate in the fore-

Fig. 21.—Deep dissection of fore-arm
and hand (from Bonamy and Beau).

Biceps,

Inner head of triceps.
Brachialis anticus.

Brachial artery.

Bicipital faseia.

Anastomotic arteryv,

Supinator longus.

Internal condyle,

Radial recurrent artery.
Anterior ulnar recurrent artery.
11. Radial artery.

12, Posterior ulnar recurrent artery.
13, Imsertion of pronator radii teres.
14, Ulnar artery.

15, Flexor longus pollicis,

16. Supinator brevis,

17. Pronator auadratus.

18. Interosseous artery.

19. Extensors of thumb.

20. Anterior interosseous artery.
21. Superticial volar artery,

22, Flexor carpi ulnaris.

23. Abductor pollieis.

24. Flexor profundus digitorum,
25, Deep palmar arch.

26. Anterior annular ligament.

28, Short muscles of little finger.
30. Superficial palmar arch.
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arm), which pass beneath the annular ligament, and after giving
origin to the lumbricales museles in the palm, pierce the tendons
of the flexor sublimis opposite the first phalanges, and are nserfed
into the bases of the third phalanges of the four fingers.

The two preceding museles are direct flexors of the thumb and
fingers, and of the carpus, acting chiefly upon the terminal pha-
langes. The flexor longus pollicis is supplied by the anterior inter-
osseous branch of the median nerve ; the flexor profundus partly
by the anterior interossecous branch of the median and partly by
the ulnar nerve,

[By separating the flexor longus pollicis from the flexor profundus
digitornum, the interosseous vessels and the anterior interosseous
vessels and nerve, as well as the pronator quadratus muscle, will

be displayed. |

The tendons of the sublimis and profundus are provided with
Irsal sheaths common to the two; a carpal sheath lying beneath
the anterior ligament and extending a little above and below it,
and digital sheaths, one for each finger, lying within the theca,
and extending more or less into the palm beyond the proximal side
of the ligamentum vaginale, especially in the case of the little
finger, the digital sheath of which olten communicates with a distal
extension of the carpal sheath. The bursal sheath of the thumb
tendon commonly extends from above the annular ligament to the
distal joint, but is occasionally divided into two parts by an interval
opposite the metacarpal bone : in rare cases it communicates with
the carpal sheaths of the finger tendons (Fig. 34).

The Pronator Quadratus (Fig. 21, 17) is the only muscle in
the arm whose fibres are fransverse. It arises from the lower
oblique line on the front of the ulna, below the origin of the
flexor profundus, and is inserted into the whole of the front of
the radius below the attachment of the flexor longus pollicis, This
musele is a powerful pronator of the fore-arm, and is supplied by
the anterior interosseous branch of the median nerve.

The Ulnar Artery (Fig. 21, 14) arises from the bifurcation of
the brachial artery at the bend of the elbow, and at first takes an
oblique course inwards beneath the median nerve (separated from it
by the deep head of the pronator teres) and four of the muscles
arising from the internal condyle (pronator teres, flexor carpi radialis,
palmaris longus, flexor sublimis digitorum). It lies first upon the
insertion of the brachialis anticus, then upon the flexor profun-
dus digitorum, being there bound down by a process of deep fascia,
and is joined in the middle of the fore-arm by the ulnar nerve,
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where it reaches the border of the flexor carpi ulnaris, which lies
to its ulnar side for the rest of its course. In the lower third both
artery and nerve lie comparatively superficially between the tendons
of the flexor carpi ulnaris and the flexor sublimis, and they both
rest on the flexor profundms digitorum until they pass forward
to the hand between the annular ligament and a process from the
tendon of the flexor carpi ulnaris. Two vense comites are in close
relation with the artery.

Surgery.—The ulnar artery is easily reached in its lower part
by an ineision two inches long upon the outer edge of the tendon of
the flexor earpi ulnaris. The tendon being drawn a little inwards,
it would only be necessary to divide the intermuscular layer of the
deep fascia in order to expose the vessel with the nerve on its ulnar
side.  The operation for tying the artery in its upper part between
the flexor muscles is impracticable on the living body, but the vessel
may be reached on the subject by separating the flexor carpi ulnaris
from the flexor sublimis digitorum until the vlnar nerve is exposed,
when the artery will be found to its outer side.

When the ulnar artery is tied, the circulation is mainly carried on

by the radial through the palmar arches, and also by the anterior

and posterior interosseous arteries, which anastomose at the back of
the fore-arm.

Branches.—1. The Aunferior wlnar recurrent (Fig. 21, 10) will be

[ound between the brachialis anticus and pronator teres, running

up in front of the elbow joint to join the anterior branches of the
anastomotic, and inferior profunda.

2. The Posterior wlnar recurrent (12) is to be followed beneath
the flexor sublimis and flexor carpi ulnaris to the back of the
internal condyle, where, alter passing between the heads of the
flexor carpi ulnaris, it runs in the groove occupied by the ulnar
nerve, and anastomoses with the inferior profunda and anastomotic
arteries.

3. The Interosseous artery (18) is a short trunk arising about one
inch from the commencement of the artery. It is directed back-
wards to the interosseous space, where it subdivides into anterior
and posterior interosseous branches.

The posterior interosseous passes between the radius and ulna in
the interval between the oblique and interosseous ligaments to join
the posterior interosseous nerve at the back of the fore-arm, where
it will be dissected.

The anterior interosseous (20) is to be followed down the front of
the interosseous membrane, where it will be found lying with a
Lranch of the median nerve between the flexor longus pellicis and
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flexor profundus digitorum, until it disappears beneath the pronator
quadratus to reach the wrist. It gives off numerous muscular
branches ; a median branch to accompany the median nerve (some-
times of large size); two nutrient arteries to the radius and ulna,
which are directed towards the elbow ; and a communicating branch
to join the anterior carpal arch.

4. The antervior Carpal artery runs beneath the finger tendons
near the lower Dborder of the promator quadratus, to supply the
front and back of the carpus. It anastomoses with the anterior
carpal from the radial, twigs from the anterior interosseous, and
recurrent branches of the deep palmar arch. The postertor carpal
wrtery passes to the back of the wrist, and will be seen later.

The Median Nerve (Figs. 20 and 22, see also p. 34) after
passing between the heads of the pronator teres, and between the
radial and ulnar origins of the flexor sublimis digitorum, crosses
the ulnar artery to lie between the flexor sublimis and flexor pro-
fundus muscles, Near the wrist it is placed superficially between
the tendon of the flexor carpi radialis and radial side of the
flexor sublimis, and passes beneath the annular ligament into the
hand.

Branches.—The median nerve supplies all the muscles of the
front of the fore-arm except the flexor carpi ulnaris and half the
flexor profundus. As soon as it enters the fore-arm it gives
branches to the pronator teres, flexor carpi radialis, flexor sublimis
digitorum, and palmaris longus, and, after crossing the ulnar artery,
aives off the anterior interosseous nerve (Fig, 22, 25).  This passes
down the front of the interosseous membrane, giving branches
to the flexor longus pollicis and the outer half of the flexor pro-
fundus digitorum, and the pronator quadratus, finally reaching
the front of the wrist5joint, where it gives a branch to the
articulation. ;

A cutaneous palmar branch of the median (Fig. 20, 30) arises a
short distance above the annular ligament, over which it passes to
be distributed to the skin of the palm.

8urgery.— The median nerve is often implicated in wounds above
the wrist. It may be found there between the flexor carpi radialis
and the Hexor sublimis digitorum.

The Ulnar Nerve (Ilig. 22, 2) enters the fore-arm behind the
internal condyle, by passing between the heads of the flexor carpi
ulnaris. It lies under cover of that muscle and upon the flexor
profundus digitorum for the whole of its course in the fore-arm ;
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and about the middle third of the fore-arm comes into close relation
with the ulnar artery, and, keeping to its ulnar side, accompanies
it over the anmular ligament into the palm.

Branches (Fig. 22).—The ulnar nerve gives small artieular
branches to the back of the
elbow, and supplies one and a
half of the muscles of the
forearm, viz., the flexor ecarpi
ulnaris and the inner half of
the flexor profundus digitorum.

In the lower third of the fore-
arm the mnerve gives a dorsal
branch (20), which turns back-

Fig. 22.—Deep dissection of the front
of the fore-arm and hand (from
Hirschfeld and Leveillé),

1. Supinator longus (cut).
2, 2. Ulnar nerve.,
4. Brachialis an *icus.

4. Biceps.

5. Musculo-spiral nerve

6. Median nerve.

7. Posterior interosseous nerve,

8. Pronator teres and flexor carpi
radialis (cut).

9. Extensor carpi radialis longior

(eut).
10. Brachial artery,
11. Supinator brevis.
12, Flexor sublimis digitorum (eut).
13, 13. Radial nerve,
14, 14, Flexor carpi ulnaris,
15. Extensor earpi radialis brevior.
16, Ulnar artery.
17. Radial origin of flexor sublimis
digitorum (cut).
18. Flexor profundus digitorum.
19. Tendon of pronator teres.
20, 20, Dorsal branch of ulnar nerve.
21, 21. Radial artery,
22, 22. Deep branch of ulnar nerve.
23. Flexor longus pollicis.
24, Abductor minimi digiti.
25, Anterior interosseous nerve,
26, Digital branches of ulnar nerve.
27. Tendon of supinator longus.
28. One of the lumbricales,
29. Pronator quadratus.
3l. Tendon of tlexor earpi radialis.
43. Digital branches of median nerve,
3. Adductor transversus pollicis.




THE BACK OF THE FORE-ARM. 61

wards beneath the tendon of the flexor carpi ulnaris to be distributed
to the back of the little and half the ring finger as far as the middle
of their second phalanges, and sometimes replaces the adjoining
- branch of the radial.

A cutaneous palmar branch of small size arises below the middle
of the fore-arm, and, after running down in front of the ulnar
artery, becomes cutaneous close above the annular licament, and
is distributed to the skin of the palm on the ulnar side, communi-
cating with the palmar cutaneous of the median,

Surgery.—The ulnar nerve is not. unfrequently wounded or
divided just above or at the wrist,and must be sought for entire, either
between the tendons of the flexor carpi ulnaris and flexor digitorum
sublimis, or in the fibrous canal formed between the anterior annular
ligament and the process given to the latter by the flexor carpi
ulnaris.

One of the most essential points in execision of the elbow-joint is
to avoid injury to the ulnar nerve where it lies behind the internal
condyle.

The Radial Nerve (I'ig. 22, 13) is seen to arise from the
musculo-spiral nerve opposite the elbow. It lies at first upon the
supinator brevis, to the outer side of, and at some little distance
from, the radial artery ; but in the middle third of the fore-arm it
is in close relation with the artery on the pronator teres, and occa-
gionally touches it, leaving the vessel at the lower third to ecross
beneath the tendon of the supinator longus to the back of the fore-
arm and hand.

The Posterior Interosseous Nerve (Fig. 22, 7) arises with
the radial and to its outer side. It runs for a short distance upon
the supinator brevis, and then pierces the muscle to wind in its
substance around the outer side of the radiuns. It will be seen
again at the back of the fore-arm.

THE Back oF THE FORE-ARM.

The {ront of the fore-arm having been dissected, the skin can be

ected from the back of it without further incisions, but an ineision
must be made along the inner border of the hand and across the
knuckles, to permit the reflexion of the skin from the back of the
hand, An incision is also to be made along the thumb and each of
the fingers, and the skin reflected, and then the cutaneous nerves and
vessels, but especially the veins, are to be dissected out of the super-
ficial fascia.]

Cutaneous Nerves (Fig. 23).—The back of the fore-arm is
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supplied in the middle by the branches of the museulo-spiral nerve
(2), which was seen above the condyles of the humerus in the
dissection of the back of the arm (p. 44), and on the outer side of
the limb by branches {rom the musculo-cutaneous nerve (4), and on
the inner side by branches of the infernal eutaneous nerve (3). At
the wrist, cn the outer side, the large radial nerve (6) pierces the

Fig. 23.
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deep fascia in the lower third of
the fore-arm, and, after communi-
cating with the musculo-cutaneous
nerve, distributes digital branches
to both sides of the thumb, fore-
finger, and middle finger, and to
the radial side of the ring finger ;
forming in addition a loop across
the back of the hand with the
dorsal branch of the winar nerve (7)
which appears on the inner side of
the wrist,at a point corresponding
to the lower end of the ulna, and
gives digital branches to both sides
of the little finger and the ulnar
side of the ring finger, joining the
radial nerve across the back of the
hand. The distribution of these
dorsal digital nerves usually does
not extend beyond the middle of
the second phalanges, the distal
portion of the dorsal integument
receiving its supply from the palinar
digital nerves,

The Superficial Veins (Fig.
23) across the back of the meta-

Vig. 23.—Superficial disscetion of the
back of the fore-arm (from Hirseh-
feld and Leveilld).

1. Posterinr branch of internal ecuta-
NEoUs Nerve,

2, External cutaneous branch of mus-
culo-spiral nerve,

3, 3. Internal cutaneous nerve,

4. Radial vein and external cutaneous
nerve

a. Posterior ulnar veiu,

6. Radial nerve.

7. Dorsal branch of ulnar nerve.
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carpus, originate in an irregular arch, from which arise the radial
and posterior ulnar veins at its inner and outer extremities ; these
wind round the fore-arm to join the radial and ulnar veins respec-
tively, and one or two branches form communications between them
and across the back of the fore-arm.

[The deep fascia is to be removed from the back of the fore-arm
and hand, with the exception of a band about an inch wide, which is
to be left opposite the lower end of the radius, to form the posterior
annular ligament (Fig. 24, 15). The slender posterior interosseons
artery to the outer side of the extensor carpi ulnaris is to be preserved.
1t will be found to be impossible to remove the fascia entirely near
the elbow, where it is incorporated with the muscles. ]

Muscles of the Back of the Fore-arm (Fig. 24).—The
fore-arm muscles arising from and above the external condyle of the
humerus are either exfensors or supinators, and will be found in the
following order, beginning from the radial side:—1, supinator
longus ; 2, extensor carpi radialis longior ; 3, extensor carpi radialis
brevior ; 4, extensor communis digitorum ; 5, extensor minimi
digiti; 6, extensor carpi ulnaris; and 7, anconeus (covered by
fascia prolonged from the triceps); another muscle, the supinator
brevis, lies under cover of the long muscles and will be seen later.
Avising deeply from the bones of the fore-arm, will be found four
short extensor muscles, which hold the following position in relation
to one another from the radial side :(—1, extensor ossis metacarpi
pollicis ; 2, extensor primi internodii pollicis ; 3, extensor secundi
internodii pollicis ; 4, extensor indicis.

The museles arising from the humerus have additional origins
from the fascia of the arm or from intermuscular septa derived
from it; and two, viz, the extensor carpi ulnaris and supinator
brevis, have additional origins from the ulna.

The Supinator Radii Longus (Fig. 24, 4) is a long muscle,
and has been already seen in great part in previous dissections of
the bend of the elbow and fore-arm. It arises from the upper
two-thirds of the external supra-condylar ridge of the humerus, and
from the external intermuscular septum of the arm, which separates
it from the triceps; and is dnserfed into the outer surface of the
lower extremity of the radius at the bottom of the grooves for the
extensores ossis metacarpi and primi internodii pollieis, reaching
anteriorly a ridge-like tubercle about a third of an inch above the
base of the styloid process of the radius. Its tendon is crossed by
two short extensors of the thumb at the annular ligament, and the
radial nerve passes beneath it to reach the back of the hand. It is
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-i!pp!m! by a L_p_f_ml branch of the musculo-spiral nerve. Tt
is a powerful flexor of the fore-arm, and may also bring the ra rat'llus
into a position midway between pronation
and supination.

The Extensor Carpi Radialis Longior
(Fig. 24, 5, Fig. 25, 3) arises from the lower
third of the external supra-condylar ridge
and from the external intermuscular septum ; J
its tendon passes beneath the extensors of the
metacarpal bone and first phalanx of the thumb
and through the second division of the annular
ligament, and having then been crossed by the
tendon of the third extensor of the thumb, is
inserfed into the base of the metacarpal bone
of the fore-finger (2nd metacarpal bone). The
muscle aids the supinator longus in flexion
of the fore-arm, and is an extensor and ab-
ductor of the hand at the radio-carpal and
intercarpal joints.

The Extensor Carpi Radialis Brevior
(Fig. 24, 6), which is partly covered by the
long extensor, arises from the outer con-
dyle of the humerus; from the external
lateral ligament; from the fascia of the
fore-arm, and from the intermuscular septum
between it and the extensor communis digito-
rum. [Its tendon passes, with that of the long
extensor, beneath the two extensors of the
thumb and through the second division of
the annular ligament ; and lastly beneath
the third extensor of the thumb, to be tnserted
into the styloid process on the base of the

]: iz, 24, —f:uperh-_ml mu;-.nles of the back of the fore-arm (from W 115:::_1_1}.

1. Biceps. 12. Flexor carpi ulnaris.

2. ]fl‘ﬂﬂ}iﬁ;iﬂlis anticus. 13. Extensor ossis metacarpi and ex-

4. Lower part of the triceps, inserted tensor primi internodii pollicis
into the olecranon. lyving together.

4. Supinator longus. 14. Exfensor secundi internodii pol-

5. Extensor carpi radialis longior. licis.

6. Extensor carpi radialis brevior. 15. Posterior annular ligament. The

7. Tendons of insertion of these two tendons of the common extensor
muscles, are seen on the back of the

8. Extensor communis digitorum. hand, and the mode of inser-

0. Extensor minimi digiti. tion on the dorsum of the

10. Extensor carpi ulnaris, fingers,

11. Anconeus.
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metacarpal bone of the middle finger (3rd metacarpal bone).
It is an extensor and a slight abductor of the hand.

The Extensor Communis Digitorum (IFig. 24, 8) ariwses from
the external condyle with the preceding muscles ; from the fascia
of the fore-arm, and from the intermuscular septa on each side of
it. It ends in three tendons, which pass through the fourth division
of the annular ligament with the extensor indicis, and, the innermost
having subdivided, the four tendons thus formed are inserted into
the fingers in the following way :—Opposite the metacarpo-
phalangeal joint each tendon receives slips on both sides from the
interossei ; it expands upon the phalanx, and is joined on the radial
side by the tendon of the lumbricalis, finally its lateral portions
are prolonged to the base of the third phalanx, whilst the middle
portion is attached to that of the second phalanx. The division
| into three slips figured on diagrams is somewhat artificial, and must
- be made with the scalpel, since the three parts are, in the natural
state, united. The tendon of the extensor tndicis joins the ulnar
| side of the first or outermost tendon opposite the first phalanx ;
the tendon to the ring finger is joined by oblique tendinous slips to
the tendons on each side ; and the fendon to the little finger is
| joined by the two divisions of the extensor minimi digiti, both
above and below the band uniting it with the tendon of the ring
finger.

The action of this muscle 1s to extend the wrist and fingers, and
|in a very small degree the elbow. Its principal action, however,
is upon the proximal phalanges (into which it is not directly in-
serted) ; the true extensors of the middle and ungual phalanges
being the inferossei and lumbricales,
The Extensor Minimi Digiti (Fig. 24, ¢) might be taken as
a part of the common extensor, but it is separated from it by an
mtermuscular septum. It arises from the external condyle ; from
the fascia and from the intermuscular septa on each side ; and its
tendon, after passing through the fifth division of the annular
ligament in the groove between the radius and the ulna, and over
. |the posterior inferior radio-ulnar ligament, is generally divided,
| both slips being inserted into the common expansion on the first
phalanx of the little finger, but the inmermost reaching further
forward than its fellow (Fig. 27, 19). This muscle gives indepen-
dent extension to the little finger, chiefly at the metacarpo-phalangeal

Joint, and aids the extensor communis in other respects.

- | The Extensor Carpi Ulnaris (Fig. 24, 10) arises from the
back of the external condyle, from the fascia, and from the inter-
muscular septa on each side; and has an additional origin from an

H. F
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expansion attached to the outer side of the posterior border of the
ulna, the fibres covering, but not being attached to, the inner
part of the posterior surface of the bone. The tendon passes
through the sixth division of the annular ligament, and in a groove
behind the styloid process of the ulna, to be inserted into the hase
of the metacarpal bone of the little finger (5th metacarpal bone).
It is an extensor and adductor of the hand, a feeble extensor of
the fore-arm, and extends the carpo-metacarpal joint of the liftle
finger.

It should be noted that all the flexors and extensors of the carpus
are inserted, directly or indirectly, into the metacarpus, and act upon
the radio-carpal, intercarpal, and carpo-metacarpal articulations.
The extensors of the fingers act most powerfully on the proximal
phalanges, the two other phalanges being principally extended by
the lumbricales and interossei; the radial extensors are also abductors,
and the ulnar extensor is an adduetor of the radio-carpal articulation,
and the extensor carpi radialis longior assists the supinator longus as
a flexor of the fore-arm, the rest being feeble extensors of the elbow. =
The extensor carpi radialis longior is supplied by the museulo-spiral =
nerve ; all the others by the posterior interosseous nerve, a branch
of the musculo-spiral. :

The Anconeus (Fig. 24, 11, Fig. 25, 4) is a small triangular
muscle on the back of the elbow, which is apparently con-
tinuous with the triceps, but is separated from it by a narrow,
cellular interval. It is covered by an expansion from the tendon
of the triceps, which must he removed to expose it. 1t arises from
the back of the external condyle of the humerus by a separate
origin, and spreads out to its fleshy insertion into the triangular

(s

surface upon the outer side of the olecranon and posterior surface
of the ulna above the superior oblique line. It is an extensor of |
the fore-arm, and is supplied by a branch of the musculo-spiral
nerve, which pierces its upper margin and is accompanied by a |
branch of the superior profunda artery. Its deep surface is in rvela-
tion with the posterior interosseous recurrent vessels and with the
capsule of the elbow and superior radio-ulnar joints (hence, when §
there is synovial effusion the muscle appears unduly prominent).

[The long extensors must be divided about the middle and turned
aside in order to see the deep muscles thoroughly, but the supinator | |
longus should be left uncut. The supinator brevis will require §
careful dissection beneath the origins of the other muscles, and the
arm must be fully pronated in order to stretch the fibres whilst §
bein%clﬁaned The posterior interosseous nerve piercing the muscle |
is to be carefully preserved, and its branches traced to the extensors, §
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The Supinator Brevis (Fig. 25, g) is an oblique muscle,
covered at the upper part by a tendinous expansion, from which
some of its fibres take their origin. It arises from the external
lateral ligament of the elbow, a few fibres perhaps reaching the
| external condyle ; from the back of the orbicular ligament of the
radius ; from the triangular space below the lesser sigmoid cavity

of the ulna, and from the adjacent part of the posterior surface of

. the bone for a short distance. Its fasciculi sweep spirally around
the radius, and are imserted into the upper third of that bone,

extending to the inner margin of the neck, the outer margin of

| the bicipital tuberosity, the oblique line, and the corresponding
parts of the anterior, external, and posterior aspects of the bone. It
| 18 pierced by the posterior interosseous nerve (which supplies it), and
the posterior interosseous artery passes between it and the extensor
ossis metacarpi pollicis. It is a powerful supinator of the radius on
the ulna.
|  The Extensor Ossis Metacarpi Pollicis (Fig. 25, 13) is
the only one of the special extensors of the thumb which usually
| has an origin from both bones of the fore-arm, It arises from the
| middle of the postqu_;;_s_u_tﬂlm_af the radius for about two inches,
the origin reu,chrr across the bone from the interosseous line to
the attachmeuts of the supinator brevis and pronator teres; from a
corresponding portion of the posterior surface of the 1111;{,1%5@0115
membrane ; and from two inches of the middle of the outer side of

e posteri or surface of the ulna, between the attachments of the

4| supinator TDbrevis and anconeus above, and the extensor secundi

2 internodii below. The muscle hemmes superficial between the
extensors of the carpus and fingers, and having crossed the extensor

«0 | carpi radialis Jongior and brevior obliquely, and the insertion of the
2| supinator longus, it passes on the outer side of the styloid process

of the 1adius, thmurrh the first divisinn of the a:unulal lim.mu.nt and

e —— i T

bone of the thumb {lst metacar Pd]. h{me} sometimes smdmﬂ' a sl1pi

?n‘fh?f'fape.ﬂum and the short museles of the thumb.

The Extensor Primi Internodii Pollieis (Fig. 25, 15) arises
from the back of the radius immediately below the extensor ossis
metacarpi pollicis and close to the interosseous line, for a space two

inches long and half an inch wide ; also frum the radial half of the.

interosseous membrane for a corresponding distance. Its tendon
lies to the ulnar side of the tendon of the extensor of the metacarpal
bone in its whole course, passing through the same division of the

annular ligament, and is prolonged to be inserfed into the base of

e ——

the first phalanx of the thumb.

F 2
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The Extensor Secundi Internodii Pollicis (Fig. 25, 8) arises
from the middle of the outer half of the pustenur surface of the ulna
between the origins of the extensor ossis metacarpi pollicis above,
and the indicator below, and from the ulnar half of the correspond-

Fig. 25.

ing portion of the interosseous

mem'[-hme ~Its tendon Dbecomes
superficial just above the annular
ligament, through which it passes
very obliquely in a separate division
(the third) ; then crossing the ten-
dons of the long and short radial
extensors and the radial artery,
it runs along the ulnar side of the
extensor primi internodii to be
anserted into the base of the ter-
minal phalanx of the thumb. Its
tendon receives fibrous processes
(analogous to those given off to
the finger extensors by the in-
terossei) from the abductor pol-

Fig. 25. —l)eep musecles of the back of the
fore-arm (from Sappey).

1. Supinator longus.

2, 2. Triceps.

3, 3, 3. Extensor carpi radialis longior.

4. Anconeus.

5. Common tendon of extensor communis
digitorum, extensor minimi digiti,
and extensor earpl ulnaris.

6. Flexor carpi ulnaris, turned aside
fmm flexor profundus rligitnrum.

7, 7, 7. Extensor carpi radialis brevior.

8. E Mensor cecundi internodii pollicis.

9 Supinator brevis.

10. Exten-or indicis

11. Insertion of pronator radii teres.

12, Posterior annular ligament.

13. Extensor ossis metacarpi pollicis.

14. Insertion of extensor carpi ulnaris.

15. xtensor primi internodii pollieis.

16. Abductor minimi digiti.

17. Abductor indicis.

18. Dorsal interosseous of fourth in-
terspace.

19. Expan-ion of extensor communis
Lll]'.lgltﬂl‘llm and tendon of exten-
sor indicis.

20. Tendon of extensor minimi digiti
about to blend with tendon of
extensor communis digitorum,

kst -
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licis on the outer side and the adductor obliquus on the inner
side.

The Extensor Indieis (indicator) (Fig. 25, 10) arises from the

osterior surface of the ulna below the preceding muscle, and slightly
rom the interosseous membrane. Its tendon is covered by those
of the common extensor, and running through the fourth division
of the annular ligament with them, joins the ulnar side of the
tendon to the fore-finger.

Actions.—The ewtensor ossis metacarps pollicis is not only an ex-
tensor and abductor of the metacarpal bone of the thumb, but it is
also a flewor and abductor of the wrist, and by means of its ulnar
fibres a slight supinator of the fore-arm. The cxlensor prime inter-
nodit has similar actions upon the wrist, and extends the thumb at
the earpo-metacarpal and metacarpo-phalangeal joints. The cxtensor
secundy internodit acts upon the carpo-metacarpal, metacarpo-phalan-
geal and interphalangeal joints (in the latter case -being reinforced
by the contraction of the two thenar muscles which send slips to its
tendon), and aids also in supination of the radius.

It must be remembered that the planes of the angular movements
of the thumb at the carpo-metacarpal joints are oblique in relation
with those of the fingers.

The extensor tndics and extensor minims digiti are accessory to the
eorresponding tendons of the extensor communis, and serve to give
independent action to the two digits.

The Posterior Interosseous Artery (Fig. 27, 8) arising from
the interosseous, a branch of the ulnar artery, reaches the back of
the fore-arm by passing between the radius and ulna above the

. interosseous membrane, but below the oblique ligament (p. 58). It

appears between the supinator brevis and extensor ossis metacarpi
pollicis, giving muscular branches to the extensors and a recurrent
articular branch to the elbow-joint ; it is continued downwards close
to the extensor carpi ulnaris, between the superficial and deep
muscles, and terminates by joining the posterior carpal arteries and
the terminal branch of the anferior interosseous artery (10), which
will be found to reach the back of the fore-arm by piercing the
interosseous membrane immediately above the lower end of the
radius. The recurrent (6) branch runs beneath the anconeus to the

- outer and back part of the elbow, where it anastomoses with the

descending articular branch of the superior profunda and the anas-
tomotic artery.

The Posterior Interosseous Nerve (Fig. 26, g) is one of the
two terminal branches of the musculo-spiral, which has been
already seen to divide on the outer side of the space in front of
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the elbow and beneath the supinator longus. It can now be traced
running obliquely in the fibres of the supinator brevis around the
outer side of the radius, and at its lower border breaking up into
muscular branches and an articular branch to the wrist. The mus-
cular branches supply the exten-
sor carpi radialis brevior, extensor
communis digitorum, extensor mi-
nimi digiti, extensor carpi ulnaris,
the three special extensors of the
thumb and the indicator ; and the
supinator brevis is supplied by a
branch or two as the nerve passes
through it. The articular branch
to the wrist is a continuation of
the merve, and reaches the in-
terosseous membrane between the
extensors of the first and second
phalanges of the thumb ; passing
beneath the latter muscle it runs to
the back of the carpus, beneath

Fig, 26.—Dissection of the musculo-spiral
nerve and its branches (from Hirsch-
feld and Leveillé),

Triceps.

Brachialis anticus.

Supinatoer longus,

Biceps.

Musculo-spiral nerve.

Musculo-cutaneous nerve,

Origin of extensor carpi radialis

longior.
8, 8. Radial nerve.
9, Posterior interosseous nerve,

10. Pronator radii teres.

11, Origin of extensor carpi radialis
brevior.

12, Flexor carpi radialis.

13, Anconeus.

14, Tendon of supinator longus,

15. Supinator brevis,

16, 16, Tendon of extensor carpi ra-
dialis longior.

17. Extensor communis digitorum.

18, 18. Tendon of extensor carpi ra=
dialis brevior.

19, 1':'].]Extensur secundi internodii pol-
icis.

20, 20, Extensor ossis metacarpi pollicis.

21, 21. Extensor primi internodii pollieis,

SO oo




——

T

THE RADIAL ARTERY.

‘the tendons of the extensor communis digitorum. Beneath the

annular ligament a pseudo-gan-
alionic thickening of its con-
nective tissue sheath may be
found.

The Radial Artery at the
wrist (Fig. 27, 18).—After leav-
ing the front of the lower end
of the radius (p. 53), the radial
artery lies against the external
lateral lizament of the wrist-
joint, and beneath the extensors
of the metacarpal bone and
first phalanx of the thumb. It
then winds over the back of
the carpus, to the interval be-
tween the metacarpal bones of

Fig. 27.—Arteries of the back of the
fore-arm (drawn by G. E. L.
Pearse).,

Inferior profunda.

Superior profunda,

Ulnar nerve,

Musculo-spiral nerve.

Anastomotic artery.

Reeurrent branch of posterior in-

terosseous artery.

Descending branch of posterior

interosseous artery.

. Posterior interoszeous artery.

. Extensor secundi internodii pol-

licis,

10, Anterior interosseous artery.

11. Extensor indicis.

12. Extensor ossis metacarpl and primi
internodii pollieis.

13. Extensor carpi ulnaris.

14, Extensor carpi radialis longior
and extensor carpi radialis bre-
vior.

15. Extensor communis digitorum and
extensor indicis.

16. Exlgensur secundi infernodii pol-

icis,

17. Posterior carpal artery,

18. Radial artery.

19. Extensor minimi digiti.

20. Metacarpal artery.

22, Art. dorsalis indicis.

24, Art, dorsalis pollicis.

©® N ST~
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the thumb and forefinger, where it is crossed by the extensor of
the second phalanx of the thumb, and lastly passes into the palm
of the hand between the two heads of the abductor indicis (first

Fig. 28,

~ o

dorsal interosseous muscle). Itis accompanied here as elsewhere by
venge comiles,

The Branches (Fig. 27) of the radial artery at the wrist very
commonly vary, but should be five in number.

1. The Posterior carpal (17) is a small branch which runs trans-
versely across the carpal bones, beneath the tendons, to join the

e, e ———

Fig. 28.—A section above the middle of the right fore-urm (altered from
Béraud).

1. Anterior interosseous vessels and  10. Extensor ossis metacarpi pollicis.

nerve. 11. Ulnar vesscls and nerve.

2. Radial vessels and nerve, 12, Extensor communis digitorum.

3. Pronator teres, 13. Flexor profundus digitorum.

4, Bupinator longus. 14. Extensor carpi ulnaris.

a, Flexor earpi radialis, 15. Median nerve.

6. Supinator Erm’is. 16. Posterior interosseous vessels and

7. Flexor sublimis digitorum. nerve.

8. Extensores carpi radialis longior  17. Extensor secundi internodii pol-
et brevior. licis.

9. Flexor carpi ulnaris.
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posterior carpal branch of the ulnar and form an arch. From this
arise two dorsal wnterosseous arteries, which run on the third and
fourth dorsal interosseous muscles, receive the corresponding per-
forating arteries, and bilurcate at the web of the fingers to form
the dorsal digital arteries. They anastomose at the web and on
the fingers with the digital branches of the superficial palmar
arch.

2. The Metacarpal (20) is the first dorsal interosseous artery, and
closely resembles the others. It runs on the second dorsal inter-
osseous muscle,

3. The Dorsalis indicis (22) is a similar branch, which runs along
the radial side of the metacarpal bone of the index finger. This is
frequently replaced by a large artery which runs along the meta-
carpal bone and divides into branches to the fore-finger and thumb,
being in fact the radialis indicis, a branch of the radial in the
palm, arising earlier than usual.

4 and 5. The Dorsales pollicis (24) are two small arteries which
are distributed on the metacarpal bone of the thumb ; one is often
wanting.

The Posterior carpal branch of the Ulnar artery (Fig. 27, 17) will
be found appearing beneath the extensor carpi ulnaris, and having
completed the arch formed by the posterior carpal of the radial, it
ends in a branch to the ulnar side of the fifth metacarpal bone.

The Posterior Annular Ligament (Figs. 27, 29) is a thickened
portion of the deep fascia of the fore-arm and hd.ll{l it is attached
f_‘?_'i]}ﬁ_ ridges on the radius externally and ]'J{J'Stf,lll}l‘lj, and to the
cuneiform and pisiform Tones internally. It has six subdivisions,
which should bie carefully examined and compared with the grooves
on the bones. The first division corresponds to the groove on the
outer side of the lower end of the radius, and transmits the tendons
of the extensor ossis metacarpi pollicis and extensor vrimi internodii
pollicis : the .m:‘.lmd division corresponds to the outermost groove on
the back of the hone, and transmits the tendons of the lunfr and

Sghort radial extensors of the wrist : the third division ﬂﬂllﬁ“-pmld% to

the narrow deep oblique groove on the back of the radius, and trans-
mits the tendon of the extensor secundi internodii pollicis: the
Jourth division, corresponding to the innermost broad groove on the
radius, transmits the tendons of the extensor communis digitorum
and of the extensor indicis : the fifth division corresponds to a very
slight groove on the edge of the radius (or is IJlaceﬂ between the
11011'33), and transmits the tendon of the extensor minimi digiti : the
stath division corresponds to the groove at the back of ﬂ:]i.. :,t:,-rlmd
process of the ulna, and transmits “the tendon of the extensor carpi
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ulnaris.
—
and one to that on the ulna.

The dorsal interosseous museles, four in number, can be

\

most conveniently dissected with those of the palm of the hand

(page 89).

THE PaiM oF THE HAND.

Surface-Marking.—The delicacy of the skin of the
depend very much upon the previous occupation of the individual,
but in every case it will be found to present no hairs and to be
ribbed by the rows of papillee, upon which the orifices of the sweat-
ducts can be seen with a magnifying glass.

Thus five divisions correspond to grooves on the radius

palm will

If decomposition

Fig, 29.—Section of wrist through anterior and posterior annular ligaments 2
carpus (from Henle).

1. Ulnar vessels.

2. Ulnar nerve.

3. Canal for flexors sublimis and
profundus digitorum and flexor
longus pollicis, and median
nerve.

Tendon of palmaris longus on
anterior annular ligament.

Semilunar bone.

Sheath for flexor carpi radialis.

Radial origin of annular ligament.

Sheath for extensor ossis meta-
earpi and primi internodii pol-
licis.

9. Radial vessels.

e

1S o

10. Outer part of posterior annular
lizament. '
11. Os magnum.
12, Sheath of extensor secundi inter-
nodii pollicis.
13. Seaphoid. |
14. Sheath of extensor carpi radialis,
longior and brevior.
15. Sheath of extensor communis and
indicator,
16. Semilunar.
17. Unciform.
18, 21. Cuneiform. .
19, Sheath of extensor minimi digiti.
20. Sheath of extensor carpi ulnaris,
22, Pisiform.
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advanced rapidly, the cuticle will probably be detached in part,
when upon examining its deep surface, depressions corresponding
to the papillee will be found. A fulness on each side of the palm
corresponds to the special muscles of the thumb and little finger
respectively, and the terms “thenar” and ‘‘ hypothenar” eminences
are sometimes applied to them. The palm presents three curved
lines, the proximal and distal ones being curved in opposite direc-
tions, whilst the middle runs obliquely across the palm to join
the proximal line at the outer side of the hand. It will be found
on dissection that the point to which the superficial palmar arch
reaches, corresponds pretty accurately with the centre of this
middle line, whilst the point of Lifurcation of the digital arteries is
midway between the distal or anterior line and the web of the
fingers (Fig. 32).

[An incision is to be made down the middle of the palm to the
roots of the fingers, where another is to be drawn across the whole
width of the hand, and the two flaps of skin are to be dissected up
and turned in opposite directions. It will be better for the less
advanced student to pay little attention to the unimportant cuta-
neous palmar branches of nerves, and to carry the knife at once
thmugil: the fine granular fat of the palm down to the glistening
palmar fascia and annular liganment ; but it should be remembered
that three small palmar nerves have been already seen, viz., from the

%Mk'\‘ﬁil;ﬂnm“ﬁ- (p. 49}, the median (pp. 49 and 59), and the ulnar
p. 49).

@ Tascia covering the muscles of the thumb and little
finger is much thinner than that in the centre of the hand, and will
require care for its preservation. The skin may be at once reflected
from over the outer side of the hand, but upon the inner side a small
transverse muscle (palmaris brevis) is to ]lmz:-: found just below the
pisiform bone, and is to be preserved with the piece of skin into
which it is inserted. Lastly, the skin must be carefully removed
from the thumb and fingers. ]

The palmar fasciee are complex structures which may be
analysed as follows (Fig. 30): 1, the radiating palmar fascia to
which the term ¢ palmar fascia” is usually limited ; 2, the muscular
Jascie investing closely the muscles of the thumb and little finger
and the interossei, the latter lying deeply beneath the tendons, vessels
and nerves ; 3, the vaginal fascia, a delicate transparent connective
tissue sheath surrounding the vessels, nerves, tendons and Iumbricales
between the radiating and muscular fasciee, to both of which it is
closely adherent (Fig. 31); 4, the faseia of Gerdy, a superficial layer
of rather loose fibres, continuous with the superficial digital fascia
and with the dorsal fascia over the back of the hand. This termi-
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nates proximally on the palmar surface by a rather abrupt margin
opposite the bases of the metacarpal phalanges. It is known also as

the superficial transverse ligament.
The Radiating Palmar Fascia (Fig. 30) consists of three

Fig. 30.

portions, central or digital, thenar and hypothenar. The central,
triangular in shape and attached to the annular ligament by its
apex, is largely formed by the expansion of the tendon of the

e

Fig. 30.—The palmar fasciee (W. A.).

1. Hypothenar muscular fascia, 6. Thenar muscular fascia.
2, Palmaris longus. 7. Cutaneous process of radiating
3. Hypothenar segment of radiating fascia.
fascia. 8. Deep transverse palmar fasecia.
4. Thenar segment of radiating 9, Terminal slip of digital segment,

fascia, 10, Vaginal fascia.

. Digital segment of radiating 12, Fascia of Gerdy,
fascia. 14, Digital fascia.

o
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palmaris longus, but is still present when this musecle is wanting,
Distally it expands towards the roots of the fingers, giving off in
its course strong fibres from its anterior surface to the skin, chiefly
at the palmar folds. Opposite the heads of the metacarpal bones it
gplits into four parts, one for each finger, connected together by deep
transverse fibres. Kach segment is prolonged over the sheath of
the corresponding flexor tendon, and finally divides into two lateral
bands, which pass one on either side to be attached to the shaft of
the metacarpal phalanx, and may be prolonged on to the first inter-
phalangeal joint and middle phalanx. The lateral thenar and
hypothenar portions of the radiating fascia are much thinner than

Fig. 31,

the central portion, and merely blend with the fascia covering the
muscles of the thumb and little finger.

The Palmaris Brevis (Fig. 18, 16) is a small muscle running
transversely below the pisiformm bone and immediately beneath the
skin. Arising from the inner edge of the central fascia it crosses

the ulnar artery and nerve, and is tnserted into the skin on the inner

side of the hand. It is supplied by the ulnar nerve. During its
contraction it puckers the skin at its insertion, inecreases the

Fig. 31.—Transverse section of hand showing palmar fasciz (W. A.).

1. I'almar integument. 6. Lumbricalis with flexor tendons.
2. Fat. 7. Fascia of interossei.
3. Radiating fascia. 8. Palmar interosseous.
4. Vessels and nerve with vaginal 9. Dorsal interosseous.
fascia. 10. Metacarpal bone.

9. Septal process connecting fascia  11. Extensor tendon.
with deep radiating structures  12. Dorsal fascia,

of palm.
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prominence of the hypothenar eminence, and slightly deepens the |
hollow of the hand.

[The central portion of the palmar fascia is to be detached from
the annular ligament and turned down, care being taken not to
injure the vessels and nerves which are close beneath ; and these are
then to be cleaned.]

The Superficial Palmar Arch (Fig. 19, 24) is the direct con-

N !
tinuation of the ulnar artery, which reaches the palm by passing
over the annular ligament on the radial side of the pisiform bone,

and beneath a little fibrous slip from the flexor carpi ulnaris
(p. 57) : it then lies between the radiating palmar fascia and

Fig. 32.—Relation of palmar arches to flexure lines of hand,

1. Inferior fold. 3. Radial artery.
2. Middle fold. 6. Superficialis volse.
3. Superior fold. 7. Deep palmar arch,

4. Ulnar artery. 8. Superficial palmar arch.



Ei‘.i

T T R

- - . e - -

- ERr I

THE ULNAR NERVE, 79

tendons and nerves. The vessel is subject to very great variations,
but if regular, forms an arch with the convexity forwards, reaching
to about midway between the annular ligament and the roof of the
middle finger, as far as the middle of the three palmar furrows
(Fig. 32). The arch is completed on the radial side either by
the superficial volar branch of the radial artery, which generally
pierces a few of the fibres of the abduetor pollicis, or more
commonly by the radialis indicis (p. 88) or princeps pollicis :
sometimes by all of these. From its convexity are given off
four digital arteries, the first of which runs to the ulnar side of
the little finger, whilst the three others bifurcate about half an inch
from the web of the fingers to supply the radial side of the little
finger, both sides of the ring, both sides of the middle, and the
ulnar half of the index finger. These branches traced along the
sides of the digits will be found to supply the cutaneous structures,
the sheaths of the tendons and the joints, and send twigs back to
anastomose with the dorsal arteries; finally they supply the pulp
of the terminal phalanx and form a plexus beneath the nail. They
are accompanied by the digital nerves ; but their relative position
differs in the palm and in the fingers,—in the former the arteries
are superficial, in the latter the nerves,

Each of the three outer digital arteries at its point of bifurcation
receives a communicating twig from the interosseous branches of
the deep arch (radial artery), and an infermetacarpal branch from the
bifurcation of the dorsal digital arteries. The branch to the fore-
finger inosculates with a branch on the other side of the finger
also derived from the radial (radialis indicis).

The Profunda Artery is a small communicating branch arising
from the ulnar artery as soon as it has crossed the annular licament.
It passes deeply, with the deep branch of the ulnar nerve, between
the abductor and the flexor brevis minimi digiti, and along the
ulnar side of the unciform process. It will be found to complete
the deep palmar arch of the radial artery.

The median artery from the anterior interosseous (p. 59) is
sometimes enlarged and joins the superficial palmar arch or supplies
digital branches.

The Ulnar Nerve (Fig. 22, 26) accompanies the ulnar artery
over the annular ligament, lying to its ulnar side, and imzediately
divides into a superficial and a deep portion. The deep branch (22)
accompanies the profunda branch of the ulnar artery (g. v.) supply-
ing the musecles of the little finger, and will be seen again in the
deep dissection of the palm. The superficial division sends a small
twig to the palmaris brevis and fo the integwment of the ulnar
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side of the palm, and subdivides into two digital branches which
supply one and a half fingers, the inner one running on the ulnar
side of the little finger, and the other bifurcating at the roots of
the fingers into branches for the radial side of the little and ulnar
side of the ring finger, the latter uniting with a branch of the
median nerve. The digital nerves can be traced along the sides of ,
the tendinous sheaths, lying superficially to the arteries and giving
filaments to the pulp of the finger, dorsal twigs to the matrix of
the nail, and others which unite with the dorsal digital nerves
and supply almost entirely the skin over the backs of the second
and third phalanges.*

The Anterior Annular Ligament (Fig. 36, 1) is the broad
band of fascia binding down the flexor tendons at the wrist. It is
attached on the outer side to the scaphoid bone and to both sides of
the groove on the trapezinm (binding down the flexor carpi radialis
tendon), and on the inner side to the unciform process of the
unciform bone, and slightly to the pisiform bone. It is crossed by
the ulnar artery and nerve, the cufaneous palmar nerves, and the
tendon of the palmaris longus, the deep fibres of which are inserted
into it ; and the tendon of the flexor carpi ulnaris sends an expansion
to it over the ulnar artery and nerve. The outer attachment of
the ligament gives passage to the tendon of the flexor carpi radialis,
while beneath the ligament lie the median nerve, the tendons of
the flexors of the thumb and fingers, and two earpal bursal
sheaths, one for the tendon of the flexor longus pollicis, the other,
larger and very complex, for the tendons of the superficial and
deep finger flexors. These extend from just above the annular
ligament to about the middle of the palm ; the first generally, but
not constantly, communicates with the digital bursal sheath of the
thumb and the second with that of the little finger. This tissne
oceasionally becomes diseased, when fluid, often containing numerous
rice-like bodies, is developed in it in considerable quantity, and
forms a fluctuating tumour above and below the annular ligament
(Fig. 34).

7(1_, The Median Nerve (Fig. 22, 33) is flattened as it passes

eneath the annular ligament superficially to the tendons, and

# Tt will be observed that the number of fingers supplied by the ulnar mrteg
is the complement of that supplied by the nerve, and that the same rule hol
with respect to the radial artery and the median or radial nerves, thus:—

Ulnar artery . ; : . 33 fingers.
Ulnar nerve . - . . 1% fingers.
Radial artery S Lo bk Hngers.
Median or Radial nerve . . 33 fingers.




THE MEDIAN NERVE. 51

divides into two trunks which subdivide into four digital nerves, to
supply three and a half fingers. The first or outermost, alter giving
a small branch to supply the abductor, opponens, and outer head
of the flexor brevis pollicis, bifurcates to supply the two sides of
the palmar aspect of the thumb; the second digital nerve supplies
the radial side of the index-finger, after giving a small twig to the
first lumbricalis musele; the third, after supplying the second
Tumbricalis, bifurcates near the roots of the fingers to supply the
ulnar side of the index and the radial side of the middle fingers ;

the fourth bifurcates to supply the ulnar side of the middle finger

Fig. 33.
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and the radial side of the ring finger, this last branch joining the
branch from the ulnar nerve previously seen.  The digital branches
are distributed, like those of the ulnar nerve, to the pulp on the
palmar side of the digits and to the distal half of the dorsal
integument,

[The ulnar artery is to be divided beyond the origin of the profunda
and the arch turned down as far as possible, but the nerve may he
left uncut. The median nerve is to be divided at the wrist and

Fig. 33.—Section of hand through the carpal bones (after Henle).

1. Hypothenar muscles, 12, Extensor secundi imternodii pol-
2. Palmaris brevis, 13. Radial vessels. [lieis.
3. Ulnar vessels and nerve. 14, Extensor carpi radialis longior,
4. Flexor sublimis and profundus. 15, Trapezoid.
9. Median nerve. 16. Extensor carpi radialis brevior.
6. Flexor longus pollicis. 17. Os magnum,
7. Flexor carpi radialis. 18. Extensor indicis,
8. Thenar muscles. 19. Extensor communis digitorum,
9. Base of first metacarpal bone. 20, Unciform,
10. Extensor primi internodii pollicis,  21. Extensor minimi digiti.
11, Trapezium, 22, Extensor carpi ulnaris.

H. &
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turned down, and the flexor tendons with the lumbricales muscles
cleaned and traced to their insertions. The sheaths of the flexor
tendons have been already described (p. 54), but_at least one more
should be laid open in order that the tendons may be well seen.]

Fiz. 34.

[ B0

W or——

The Tendons of the Flexor Sublimis, four in number, pass
benéath the annular ligament and lie immediately beneath the
branches of the median nerve in the palm. Each tendon becomes |
somewhat flattened, and onthe first phalanx splits into two portions, |
which give passage to the tendon of the flexor profundus between |

o —

Fig. 34.—Diagram of carpal and digital bursal sheaths of finger tendons,
1. Carpal sheath of flexor longus 4. Linea hepatica.

pollicis. 2. Digital sheath of index finger.
Carpal sheath of flexors sublimis 6. Proximal flexion fold.
and profundus. 8. Middle flexion fold.
8. Digital sheath of flexor longus  10. Distal flexion fold.
pollicis. 12. Digital sheath of little finger.
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them, and, after uniting beneath the profundus, divide again to
become inserted into the ridges bordering the palmar surface of the
second phalanx, The tendons are united to the sheath and to each
other by thread-like processes (ligwmenta longa), and by shorter
elastic bands (ligamenla lrevia), the latter connecting each tendon
with the front of the phalanx near its insertion.

The Tendons of the Flexor Profundus (Fig. 36, 7), also
four in number, lie beneath the corresponding superficial tendons,
which they perforate over the first phalanges ; they then pass on to
be inserfed into the bases of the third phalanges.

Each pair of tendons is invested by a digital bursal sheath,
which reaches about an inch above the cleft of the fingers; that of
the little finger usually communicating with the earpal sheath already
described (p. 57). The digital sheath of the flexor longus pollicis
18 nearly always continunous with the carpal sheath of the tendon
beneath the annular ligament, and the earpal sheath occasionally
communicates with that of the finger tendons (Fig, 34).

The Lumbricales (Fig. 36, 7) are four little muscles connected
with the deep flexor tendons, and bear some resemblance to earth
worms (lumbrici). The first lumbricalis, counting from the radial side
(and sometimes the second), arises from the radial side of a single
tendon, but the others arise from the adjacent sides of two deep
tendons. The four muscles end in small tendons which wind to the
radial sides of the four fingers, and, passing in front of the palmar

transverse ligament of the metacarpus, are inserted into_the expan-

sions of the extensor tendons on the back of the first phalanges.
The lumbricales act with the interossei as flexors of the first
galanrre?: s and extensors of the second and third phalanges. The
TSt and second are supplied by branches of the median nerve ; the
third and fourth receive twigs from the deep branch of the ulnar
‘nerve, which will be seen in the deeper dissection.
The Tendon of the Flexor Longus Pollicis (Fig. 36, g) is
on the same level as the tendons of the Hexor profundus, and can be
traced between the sesamoid bones and the two heads of the flexor
brevis pollicis to the base of the terminal phalanx of the thumb.

Its vaginal ligament is much less strongly developed than those of

the fingers.

[The tendons of the flexor profundus are to be divided (but not
the flexor longus pollicis) and turned down with the lumbricales ;
the muscles of the little finger and thumb are to be carefully
dissected. ]
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MvscrLEs oF THE LaTTLE FINGER.

The Abduetor Minimi Digiti (Fig. 36, 10) is the most super-
ficial and the innermost of these. It arises fmm the pisiform b_g_}_ls_
and slightly from the tendon of the flexor carpi ulnaris, and is in-
serted into the ulnar side of the base of the first phalanx, giving a
small fibrous expansion to the ulnar side of the extensor or _tendon,
opposite to the similar expansion derived from the third palmar
interosseons.

The Flexor Brevis Minimi Digiti (Fig. 36, 8) is often
closely connected with the abductor ; but the Jdeep branches of the
ulnar artery and nerve which pass between the two will serve as
guides to the point of separation. It arises from the unciform pro-
_cess of the unciform bone and from the annular ligament, and is
inserted with the abductor into the base of the first Iqhalanl

Actions.—The abductor and flexor brevis are flexors and abductors
of the first phalanx, and the former by its slip to the extensor
tendon aids in the extension of the second and third phalanges; |

both muscles act secondarily as flexors of the metacarpal bone.
=~ The Opponens (flexor ossis metacarpi) Minimi Digiti i8
the deepest of the set, and arises from the unciform process close to -
the preceding muscle and from the allllllldl' higament. It spreads
into a triangular shape, and is inse ted into the inner margin of the
shaft of the fifth metacarpal bone, thus resembling the opponens
pollicis as to insertion, but the power of * Uppusltmn ” in they
little finger is much more limited than in the thumb. The meta- |
carpal bone of the little finger, however, has a range of from 10 to

15 degrees of movement in the antero-posterior direc tion, and by
means of this power of flexion the transverse diameter of the hand |
can be diminished, and the hollow of the palm increased. It
should be noticed that the base of the metacarpal phalanx of this |
digit is somewhat saddle-shaped.

MuvscrLEs oF THE THUME.

The Abductor Pollicis (Fig. 36, 2) is a slender muscle, and is|
the most superficial of the series. It arises from the annular liga-|
ment, and usually from the ndgc on _the trapezium and from '
tubercle of the scaphoid. If is inserted into the outer side of thel
TDase of the first ph1lanx of the thumb, with the outer half of the'
Hexor brevis, and gives a fibrous expansion to join the side of the
tendon of the extensor secundi internodii pollicis. The superficialis|
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FLEXOR BREVIS POLLICIS. 85

vole artery commonly runs through its fibres to join the superficial
- palmar arch.

Its action is to abduet * and flex the metacarpal bone, to flex the
first phalanx, and by virtue of its expansion to the extensor tendon,
to extend the uncual phalanx. Tt must be divided to see the
following :—

{ The Opponens Pollicis (flexor ossis metacarpi pollicis) (Fig.
36, 3) arises from the
front of the trapezium and

[E{m the annular ligament,
and 1s unserfed into the 1——

outer border of the shaft
of the metacarpal bone.
‘of the thumb. Tts action
is to flex and adduct the
metacarpal and so help to
“oppose” the thumb to
the fingers, an action pecu-
liar to man and monkeys.
The Flexor Brevis
Pollicis (Mig. 36, 4) con-
gists of two portions at

= e ——

Fiz. 35.—Muscles of thumb,
from a dissection by F. G.
Parsons (W, A.).

Extensor ossis metacarpi
ollicis,
1al vessels (cut).

First metacarpal bone.

. Deep palmar arch.

. Extensor seeundi inter-
nodii.
. Ulnar head of flexor brevis
pollicis.
Extensor primi internodii.
First dorsal jinterosseous
(partly removed).
9. Dorsal expansion of ad-
ductor.
10. Adductor obliquus.
12, Adductor transversus.
14. Second metacarpal bone.

oA S i BRgr. kS

* By the terms ¢ abduction ’ and * adduction ’ are implied the movement of
the thumb at the carpo-metacarpal joint from and tuw:ﬂrés the level of the palm.
Flexion and extension are oblique movements at the same articulation in the
plane of phalangeal flexion.
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its insertion, between which the tendon of the long flexor is
placed, one, the outer or superficial head, being more or less con-
Joined with the abduector, and the other deeply placed between the
adductor obliquus and the ab-
ductor indicis. The outer arises |
from the lower part of the annu- | |
lar ]wament and is inserted
with the abdetor into the outer
side of the base of the first pha-
lanx ; a sesamoid “hone eing
Elevﬂoped in its tendon. It is
usually joined by an oblique slip
from the adductor obliquus. The
iner head, of very small size,
arises from the ulnar side of the
base of the first metacarpal bone,
and is inserted with the addue-
tor obliquus., It has the aspect
of a small palmar interosseous
¢l muscle (Fig. 35).

" The Adductor Obligquus
Pollicis (Fig. 36, 5), formerly
known as the inner head of the
flexor brevis pollieis, arises fmm
the bases of the second and "
metucm*pal hmma, the sheath of the flexor carpi radialis, and the. ng
magnum, It is inserfed with the deep head of the flexor brevis l
and the adductor transversus into the inner side of the base of the
first phalanx, a sesamoid bone being developed in its tendon
where it plays over the head of the metacarpal bone. It often gives
an oblique slip beneath the long flexor tendon to join the outer head

Fig. 36.
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Fig. 36.-—Muscles of the hand (from Wilson).

flexor sublimis have been re-
moved.
8. Flexor brevis minimi digifi. :
3. Opponens pollicis. 9. The tendon of the flexor longus |
4. Superficial ﬁmtmn of the flexor pollicis, passing between the
brevis pollicis two portions of the flexor brevis
5. Adductor obliquus pollicis. to the last phalanx.
G. Adduetor transversus pollicis, 10. Abductor mimimi digiti.
7, 7. The lumbricalesmuscles, arising  12. Pisiform bone.

1. Annular ligament.
2, 2, Origin and insertion of the
abduetor pollicis muscle,

from the deep flexor tendoms,
upon which the fizures are
placed. The tendons of the

13. First dorsal interosseous muscle,
the abductor indicis.
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of the flexor brevis, and sends an expansion to the inner side of the
extensor secundi internodii tendon (opposite to the similar expansion
from the abductor pollicis). The deep palmar arch is buried in its
fibres of origin, and emerges between it and the adjacent border of
' the adductor transversus (Fig. 35).

The Adductor Transversus Pollicis (Fig. 36, 6) arises from
the narrow anterior surface of the lower two-thirds of the shaft of
| the middle metacarpal bone, and is inserted into the inner side of
- | the base of the first phalanx of the thumb, and into the tendon

£ "t

Fie. 37.

of the extensor secundi internodii; the muscle forming a triangle
with its base to the ulnar side. It necessarily covers the muscles in
the first and second interosseous spaces (which may be seen in part
at its anterior border), and will have to be divided to expose them.

The Deep Branch of the Ulnar Nerve (Fig. 22, 22) is to
be traced out, and will be found to arise from the ulnar trunk near
the pisiform bone, and to pass with the profunda vessels around the
ulnar side of the root of the unciform process and between the flexor
brevis and the abductor minimi digiti, giving branches to these and
. to the opponens. It then forms an arch across the bases of the
 metacarpal bones, accompanying the deep palmar arch, and supplies
the two innermost lumbricales, the seven interossei muscles.([&almﬂr:ﬁ- :
)= and dorsal), the oblique and transverse adductors, and the deep head
of the flexor brevis pollicis.

———

Fig. 37.—Insertion of muscles of thumb (from Duchenne).

@, Abductor pollicis. ¢, Tendinous extension from abductor
&. Opponens pollicis. and flexor brevis joining tendon
¢. Outer head of flexor hrevis. of extensor secundi internodii.

d. Tendon of extensor secundi inter-
nodii.
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The Deep Palmar Arch, the termination of the radial artery,
commences in the first interosseous space immediately after passing
through the interval between the two heads of the abductor indieis.
It may be traced, with its vena comites, running in the fibres of
origin of the adductor obliquus pollicis to emerge between the adja-
cent borders of this muscle and the adductor transversus pollicis.

The deep arch has a slight convexity towards the fingers, and is
placed at the junction of the bases with the shafts of the metacarpal
bones, It is completed by anastomosis with the deep branch of the
ulnar artery.

Its branches are as follows :—

1. Princeps pollicis, a large branch of uncertain origin, sometimes
arising from the radial at the back of the abductor indicis, but
usually on the palmar side of the muscle ; it passes along the meta-
carpal bone of the thumb, and then bifurcates to supply both sides
of the thumb superficiaily. It frequently receives an anastomotic
branch from the superficial palmar arch.

2, Radielis indicis, arising near or with the last, runs on the
palmar aspect of the abductor indicis to the forefinger, of which it
supplies the radial side, receiving a branch of communication from
the superficial palmar arch, and anastomosing at the tip of the finger
with the digital artery derived from the superficial arch.

3. Small recurrent branches to the carpus, anastomosing with

branches of the anterior carpal arch beneath the flexor tendons and
annular ligament.

4, Three perforating arteries to the dorsum, passing between
the heads of the three inner dorsal interosseous muscles to join the
dorsal digital arteries,

5. Three interosseous arteries, which run on the three palmar
interosseous muscles to the roots of the fingers, and then anastomose
with the digital branches of the superficial arch at their points of
bifurcation. They supply the interossei.

The tendon of the Flexor carpi radialis can now be easily traced
through the groove in the trapezium to its insertion into the base of
the second and third metacarpal bones.

The Palmar Transverse Metacarpal Ligament passes in
front of the heads of the metacarpal bones, and is closely connected
with the sheaths of the flexor tendons and the glenoid plates of the
metacarpo-phalangeal articulations. The lumbricales and the digital
vessels and nerves pass in front of it to reach the fingers. It must
be divided to follow out the interossei, which pass beneath it.

The Dorsal Transverse Metacarpal Ligament is a compara-
tively delicate band of fibres joining the heads of the metacarpal
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THE INTEROSSEOUS MUSCLES, S9

bones posteriorly. The tendons of the interossei of each space run
through a kind of sheath formed by the two transverse licaments
and the metacarpal bones which they connect.

The Interosseous Musecles are seven in number, three palmar
and four dorsal. Two of the palmar interossei are readily seen, but
the adductor pollicis. must be entirely detached from the middle
metacarpal bone in ovder to expose the remaining one.

Fig. 38.

The Three palinar interosset (Fig. 38) are muscles placed in the
three metacarpal spaces between the fingers, and are numbered 1st,
2nd, and 3rd from the radial side. They are arranged as adductors
of the fingers to an imaginary line ptolonged through the long or

Fig. 38.—The three palmar interosseous muscles of the hand (drawn by
J. T. Gray).
1. Tendon of flexor carpi ulnaris. 2. Tendon of flexor earpi radialis.

Figz. 39.—The four dorsal interosseous muscles of the hand (drawn by
J. T. Gray).
1. Tendon of extensor carpi radialis 2. Tendon of extensor earpi radialis

longior. brevior,
3. Tendon of extensor earpi ulnaris.
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middle metacarpal bone, as follows :—The 1st palmar interosseous
muscle arises from the ulnar side of the 2nd metacarpal bone, and
1s tnserted into the ulnar side of the base of the corresponding first
phalanx ; the 2nd arises from the radial side of the 4th metacarpal
bone, and is 7nserted into the radial side of the corresponding first
phalanx ; the 3rd arises from the radial side of the 5th metacarpal

Fig. 40.

bone, and is duserted into the radial side of the corresponding first
phalanx. Each muscle also sends an important expansion to the
adjacent side of the corresponding extensor tendon.

The Four dorsal interossei (Fig. 39) are bipenniform muscles
arising from the adjacent sides of the metacarpal bones, and are
therefore seen from the front by the sides of the palmar museles to
some extent, but are best dissected from behind. They are arranged
as abductors from an imaginary line drawn through the middle
metacarpal bone, and ave therefore inserfed as follows :—The 1st
(abductor indicis) into the radial side of the base of the first phalanx
of the fore-finger; the 2nd into the radial side of the base of the
tirst phalanx of the middle finger; the 3rd into the ulnar side of the
same phalanx ; the 4th into the ulnar side of the first phalanx of
the ring-finger, each muscle, as in the case of the palmar interossei,
giving a slip of insertion into the corresponding extensor tendon.*

Fig. 40.—Attachment of an interosseous muscle (from Duchenne).

a. Interosseous muscle. ¢. Slip passing forward to (&) side of
b. Attachment to base of first pha- extensor tendon.
lanx. e. Central portion of extensor tendon.

* The long extensor tendon of each digit hence receives a fibrous slip -nql%% i
ide. The thumb tendon from the Eiiuutc-r and adductor pollicis, the L
tendon from the first dorsal and first palmar interossei, the ni ‘I'gﬂ[e finger tendon
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THE ACROMIO-CLAVICULAR ARTICULATION. 01

Action.—The insertions into the base of the first phalanx (Fig. 40)
enable the interossei to act as flexors of that phalanx, and to give
lateral movement to the fingers to which they are attached. The
slip (d) sent forward to join the extensor tendon extends the second
and third phalanges ; and thus the action of the interossei includes
adduction to and abduction from the median line of the hand, with
flexion of the first and extension of the second and third phalanges.

2ol e
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The Tambricales act in a similar manner, but have more power in

initiating the flexion of the first phalanges, and they strengthen the
radial side of the metacarpo-phalangeal joints.
The whole of the interossei are supplied by the ulnar nerve.

[The interosseous musecles of the hand should be eompared with
those of the foot, when the same arrangement will be found to exist
in both cases, with the exception that, in the foot, the imaginary line
for abduection and adduetion is drawn through the long or second toe,
the museles being arranged in accordance. ]

LiGAMENTS OF THE CLAVICLE AND SCAPULA.

[The muscles about the scapula are to he followed to their exact
insertions and cut shovt ; the tllie'ltﬁifl and the remains of the trapezius
must be carefully removed in ovder that the ligaments of the scapula
and clavicle may be seen. ]

The Sterno-Claviecular Articulation is a double ginglymus
between the inner end of the clavicle and the sternum and first
costal cartilage, and its cavity is subdivided into two parts by an
interarticular fibro-cartilage. The capsule is formed by anterior and
posterior sterno-clavicular ligaments, and is strengthened by an infer-
elavicular ligament above, and a costo-clavicular or rhomboid ligament
below. These structures ave dissected with the head and neck (see
Anterior Triangle).

The Acromio-Clavicular Articulation (Fig. 41) is a rotary
arthrodial joint, with an inter-articular fibro-cartilage, usually im-
perfect, but occasionally complete and dividing the synovial cavity
into two parts. The joint fissure runs straight from before back-
wards, and the articular surfaces of the bones are so bevelled as to
favour upward displacement of the clavicle upon the acromion.

The Superior acromio-clavicular ligament (1) is a quadrilateral
band of short strong fibres, more or less connected with the fibres

from the second and third dorsal interossei, the ring finger tendon from the
second palmar and fourth dorsal interossei, and the little finger tendon from the
third palmar interosseous and the abductor minimi digiti.

e e,
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of the frapezius and deltoid. It is in reality continuous with the
wnferior acromio-clavieular ligament, which is similar in shape, but
placed below the joint, the two forming a capsule.

The Coraco-Clavicular Ligament (Fig. 41, 2, 3) is really

Fig. 41.

but one ligament twisted upon itself so as to present two surfaces,

to which the names Conoid and Trapezoid have been given. The
two parts are separated by the insertion of the subclavius and by a

bursa,
The t'onoid ligament (3) is the posterior portion, and resembles

- _ B i S —— e R

Fig. 41.—Ligaments of the scapula and shoulder-joint (from Wilson).

1. Superior acromio-clavicular liga- 7. Coraco-humeral ligament,
ment. 8. The long tendon of the biceps
2. Coraco-clavicular ligament (trape- issuing from the capsular liga-
zoid). ment and entering the bicipital
3. Coraco-clavicular ligament (co- groove.
noid). 9. Extra capsular portion of shoulder
4. Coraco-acromial ligament. socket, formed by under surface
5. Transverse ligament. of acromion and coraco-acro-
6. Capsular ligament. mial ligament.
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a cone with the base upwards. It is attached to the posterior and
inner part of the base of the coracoid process below, and to the
tubercle on the under surface of the clavicle and part of the
adjacent bone above.

The Trapezoid lgament (2) might be more suitably called rhom-
boid from its shape. It is a quadrilateral band of fibres attached
to the line on the posterior part of the upper surface of the coracoid
process below, and to the line leading to the tubercle on the under
surface of the clavicle above. It is anterior and external to the
conoid ligament.

The Coraco-Acromial Ligament (Fig. 41, 4) is a triangular
band attached to the outer side of the coracoid process, and by its
smaller end to the tip of the acromion process, and often presents a
eleft through which passes a wvessel and occasionally a slip of the
pectoralis minor. It arches above the shoulder-joint and prevents
dislocation upwards. It is loosely stretched between its two attach-
ments in order that it may adapt itself to the curve of the head of
the humerus, for which it forms, together with the acromion, a
supplementary socket.

The Transverse Ligament (Iig. 41, 5) is a short band con-
verting the supra-scapular notch into a hole, and giving origin to
part of the omo-hyoid musele. It is often divided into two parts
by the supra-scapular vein. The supra-scapular artery goes over
the ligament, but the nerve beneath it.

Movements of Clavicular Joints.—The sterno-clavicular joint is the
centre for the movements of the entire shoulder girdle. It admits
of motion of the clavicle forwards and backwards around a vertical
axis, and upwards and downwards around an antero posterior axis,
The bone is raised, and with it the scapula and humerus, by the
upper part of the trapezius, the clavicular head of the sterno-
cleido-mastoid, the levator anguli scapule, and the rhomboids. It
is depressed by the weight of the arm, assisted by the subelavius, the
pectoralis minor, the lower fibres of the trapezius, and (indirectly)
by the latissimus dorsi. It is drawn forward by the serratus. magnus
and the sternal fibres of the pectoralis major and backward by the
rhomboidei and trapezius. The two clavicular joints thus share
between them movements in all directions,

The movements of the acromio-clavicular joints arve also very
important. The scapula rotates around an axis passing through
the clavicular facet in the direction of the long axis of the clavicle ;
and it is this movement which allows the forward movement of the
arm to be carried above the level of the shoulder. The forward
rotation causes the glenoid cavity to look upwards, carrying with
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it the humerus, and is effected by the lower digitations of the
serratus magnus, aided by the upper fibres of the trapezius; the
opposite movement is due to the rhomboideus major.

THE SHOULDER JOINT.

[The muscles surrounding the shoulder are to be earefully removed,
those which are inserted into the tubercles of the humerus being dis-
sected as close to the capsular ligament as possible without injuring
it, and then cut short,]

The shoulder is an enarthrodial or ball-and-socket joint, invested
by a capsular ligament. It is surrounded and strengthened by the
following muscles :—above by the supra-spinatus, below by the long
head of the triceps, in front by the subscapularis, and behind by
the infra-spinatus and teres minor.

MoveEMENTS.—The shoulder-joint admits of flexion, extension,
abduction, adduction, rotation, and circumduction. The humerus is
flexed (in front of the trunk) by the pectoralis major and coraco-
brachialis, the anterior fibres of the deltoid, and the biceps. It is
cxtended (behind the trunk) by the latissimus dorsi, teres major and
minor, and posterior fibres of the deltoid. It is addueted by the pecto-
ralis major, latissimus dorsi, the two teres muscles, coraco-brachialis,
long head of triceps, lower fibres of subscapularis, and slightly by
the short head of the biceps; and abducted by the deltoid, supra-
spinatus, and the long head of the biceps. Rotation outwards is pro-
duced by the infra-spinatus and teres minor ; énwards by the supra-
spinatus, subscapularis, teres major, latissimus dorsi, and pectoralis
major muscles, The last two muscles are antagonistic in the fact
that the pectoralis major draws the arm forward across the chest,
after rotating it, whilst the latissimus dorsi draws it behind the
back. The range of the movements of the humerns around the
three axes—sagittal, frontal and ventral—is from only 90° to 100°
for each. Abduction and flexion of the arm are hence effected only
in part at the shoulder-joint, the rest of the movement taking place
at the sterno and acromio-clavicular articulations,

The Capsular Ligament (Fig. 41, 6) is seen to be loose, allow-
ing partial dislocation of the humerus now that all the muscles are
divided, and there is almost always an opening on its inner side
above the subscapularis tendon, by which the bursa of the sub-
scapularis communicates with the articular cavity. The capsule is
attached above to the outer margin of the glenoid cavity of the
scapula, and below to the anatomical neck of the humerus, except
on the inmer side, where it is prolonged downwards as far as the
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surgical neck. It bridges across the bicipital groove, leaving an
aperture for the long tendon of the biceps (Fig. 41, 8). It is
thickened in front by an accessory band of fibres, the Coraco-huineral
ligament, attached above to the lower part of the posterior border of
the coracoid process, and below to the greater tuberosity of the
humerns. This band is regarded by Mr. Bland Sutton as a degene-
ration of the pectoralis minor tendon, a slip from which ocecasionally
reaches it by piercing the coraco-acromial ligament.

The (Hleno-humeral lHgaments are accessory bands springing from
the anterior border of the glenoid cavity, seen on opening the
capsule from behind, The superior, narrow and rounded, is attached
above to the upper part of the anterior margin of the glenoid
cavity in front of the origin of the long head of the biceps, and
below to the upper part of the lesser tuberosity of the humerus.

Fig, 42.—Diagrammatic section of shoulder through bicipital groove (W. A.).

1. Deltoid. 9. Synovial membrane lining eapsule
2. Acromion, and ensheathing biceps tendon.
3. Bubacromial bursa, 10, Inner fold of capsule and synovial
4. Glenoid ligament. membrane.

8, Capsule of shoulder joint. 11. Extra-articular portion of biceps
6. Glenoid cavity. tendon,

7. Long tendon of biceps, 12, Humerus.

8. Glenoid ligament,
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It is supposed to represent the ligamentum teres of the lower
extremity. The dnferior gleno-humeral ligament, broad and strong,
runs from the lower half of the anterior border of the glenoid cavity
to the anterior and inner side of the neck of the humerns. A
middle band is sometimes described between the two foregoing,
arising with the superior and attached below to the inner side of
the lesser tuberesity.

The tendon of the biceps is to be followed into the articulation by
laying open the capsular ligament. It will be found invested by a
tube uf synovial membrane, am:l attached to the glenoid ligament and
upper part of the glenoid cavity. Its synovial sheath can be demon-
strated before the capsule is opened by making traction upon the
tendon during flexion and abduction of the arm, when the lower
portion of the tube emerges from the bicipital opening (Fig. 41).
This should be remembered in amputation of the arm through the
surgical neck of the humerus, when the tendon iz divided, as other-
wise the joint may be opened.

The Glenoid Ligament (Fig. 42, 4) 1s a fibrous ring continu-
ous with the tendon of the biceps and attached around the border of
the glenoid cavity, which it therefore deepens.

There is a single Synovial Membrane in the shoulder-joint,
which is reflected over the glenoid and capsular ligaments and
around the tendon of the biceps (Fig. 42).

TeE ELBOW JOINT.

[The muscles about the elbow are to be removed, and great care
must be taken, in detaching the supinator brevis, not to remove or
damage the external lateral and the orbicular ligaments. Beneath
the triceps close to the joint may be found a little slip of museunlar
fibre attached to the Jower end of the humerus and the back of the
joint ; this is the Subanconeus, which is however often wanting or
but shuhth developed. All the museles of the fore-arm and hand
should now be removed to facilitate the examination of the wrist,
&e.  In removing the deep muscles of the fore-arm, care must be
taken not to iujure the interosseous membrane and the oblique
lignment. ] i

The joint between the humerus and fore-arm lones, the elbow
joint proper, is almost a pure ginglymus or hinge, and is provided
with anterior, posterior and lateral ligaments. The superior radio-
ulnar articulation which is continuous with the elbow joint is an |
example of diarthrosis rotatorius, the head rotating in a ring formeﬁ{,
partly of bone, partly of ligament. All these llg‘lﬂlEHtH Illlltﬁ
form one general capsule enclosing a single synovial cavity.
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The Anterior Ligament (Fig. 44, 1) is a broad but thin
membrane attached to the humerus immediately above the coronoid

- and radial fossee, and below to the coronoid process of the ulna, a

little below its edge, and to the front of the orbicular ligament.

The Posterior Ligament is thin and loose, and is attached to
the humerus above the olecranon fossa and to the external and posterior
borders of the olecranon process of the ulna, a short distance behind

Fig. 43.

the articular surface. Its stromgest fibres usually form a transverse
band bridging across the olecranon fossa. It gives attachment by
its posterior surface to a few fibres of the triceps (sub-anconens) and
anteriorly is connected with a plica adiposa which fills the olecranon
fossa during flexion, but is drawn upwards by the sub-anconeus in
iextension,

Fig. 43.—Section of elbow (from Braune).

. Biceps. 5. Supinator brevis,
- Brachialis anticus. 6. Extensor carpi radialis longior.
. Musculo-spiral nerve. 7. Extensor carpi ulparis.

4. Bupinator longus, 8. Triceps.

H, H
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The Internal Lateral Ligament (Fig. 44, 4) is triangular, the
apex being attached to the lower part of the prominent internal
condyle, and the base reaching all along the inner margins of the
coronoid and olecranon processes, and bridging across the notch

Fie, 44,

between them. It gives origin to fibres of the flexor sublimis
digitorum.
Fig. 45.

o
B

The External Lateral Ligament (Fig. 45, 3) is a short thick
h;m}l attached to the lower part of the outer condyle, and radiating
to its attachment to the orbicular ligament of the radius, and

Fig. 44.—Ligaments of the elbow from the inner side (from Sappey).

1. Anterior ligament. 4. Internal lateral ligament.
2. Internal condyle. 6. Olecranon.
3. Head of radius covered by orbicular ligament.

Fig. 45.—Ligaments of the elbow from the outer side (from Sappey).

1. External condyle of humerus, 4. Interosseous membrane,
2. Orbicular ligament covering head 5. Olecranon.
of radius. 6. Oblique ligament.

3. External lateral lizament.
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borders of the lesser sigmoid cavity of the ulna. It gives origin to
fibres of the supinator brevis and extensor carpi radialis brevior.

The S8ynovial Membrane common to the elbow and superior
radio-ulnar joints will be seen by removing the anterior ligament,
and will be found to be reflected upon the inner surface of the
capsule, including the orbicular ligament, and upon the bones as far
as the margin of the articular cavity, Well marked plica
adipose are formed by an infolding of the svnovial membrane and
subsynovial fat opposite the joint furrows and in the position of the
humeral fosse. A very large one fills the olecranon fossa during
flexion, and smaller ones ocecupy the coromoid and radial fosse
during extension. The articular surfaces of all the bones are
encrusted with cartilage, but occasionally a groove across the
bottom of the greater sigmoid cavity separates that covering the
olecranon from that covering the coronoid process; this groove,
which is seen also in the macerated bone, must not be mistaken
for the remains of the epiphysial line.

Rerarions (Fig. 47).—The elbow joint has in fronf the brachialis
anticus and biceps, the inner border of the supinator longus with
the musculo-spiral nerve and the termination of the superior pro-
funda artery beneath it, the pronator teres, the brachial vessels, and
the median nerve ; behind, the triceps and anconeus muscles, To
the snner side, the muscles arising from the internal condyle, and
the ulnar nerve, with the inferior profunda artery, lying upon the
internal lateral ligament after passing behind the internal condyle.
Eaternally, the muscles arising from the external condyle and supra-
condyloid ridge, and the supinator brevis, which is closely connected
with the external lateral ligament.

MoveMENTS.—The fore-arm is flexed by the biceps, brachialis
anticus, supinator longus, extensor carpi radialis longior, pronator
radii teres, and (feebly) by the flexor carpi radialis, palmaris longus
and flexor digitorum sublimis. It is exfended by the triceps and
anconeus, and slightly by the extensor carpi ulnaris, extensor digi-
torum communis and extensor minimi digiti. Rotation of the radius
upon the ulna and humerus, and consequently a portion of the

- movements of pronation and supination of the hand, are produced

as follows,—Pronation by the pronator quadratus, pronator teres
and flexor carpi radialis, supination by the biceps, supinator brevis
extensor ossis metacarpi pollicis (ulnar head) and extensor secundi
internodii pollicis. The supinator longus has no influence of im-
portance upon pronation and supination, but probably acts slightly
in bringing the fore-arm into the position of semi-pronation when
the elbow is flexed.

H 2
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The rotation of the radius around the ulna in pronation and
supination is associated during life with a kind of cireumduction of
the ulna, effected by movements of flexion, extension, abduction, and
adduction that are almost imperceptible at the elbow joint, but are

Fig. 46.

casily seen at the wrist. They cannot, however, be demonstrated
by passive rotation of the radius in the dead subject.

It must be recollected that the entire movement of hand rotation
is equal to 2807, and that not more than 120" of this is effected af
the radio-ulnar articulations. The rest is accomplished chiefly at

Fig. 46.—The elbow joint exposed from the front.

1. Cephalic vein. c. Supinator longus and extensor carpi

2. Basilic vein and internal eutaneous radialis longior (the division be-
Nerve. tween them 1s notevident enough).

3. Musculo-spiral nerve. D. Origins of flexors and pronators.

4. Median nerve. E. Capsule of joint.

5. Brachial artery and venwe comites. ¥. Extensor carpi radialis longior.

6. Anastomotica magna. G. Pronotor teres,

7. Radial recurrent. H. Supinator longus.

4. Median vein. 1. Tendon of biceps (beneath which

A. Biceps. are the brachialis anticus and the

i, Triceps. capsule).

= B o
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the shoulder joint (about 100°), the carpal joints, and, in exaggerated
action, even by the movement of the secapular arch and spinal column.
During full extension of the elbow only the anterior border of the
upper surface of the radins rests against the capitellum of the humerus.

The movements of flexion and extension of the elbow take place
around an axis passing through the lower end of the humerus from
condyle to condyle, but with a slight inclination downwards at its
inner extremity. As a result of this obliquity, the hand lies in a
plane internal to that of the head of the humerus when the fore-arm

Fig. 47.

is fully flexed upon the upper arm, and during complete extension
the arm and fore-arm join at a very obtuse angle, the opening of
. which is directed outwards. The total range of flexion and exten-
| sion is about 150°,

Bapio-ULNAR ARTICULATIONS.

' Buperior (Fig. 45, 2).—This is a part of the elbow joint. Its
[. only ligament is the Orbicular (Fig. 48, 3), a strong flat band of

Fig. 47.—Transverse section through humerus and olecranon.

|
¢ L Supinator longus. 11. Origin of extensors,
| 2. Brachialartery with venm comites.  12. Internal lateral ligament.
- 3. Tendon of biceps. 13. Outer condyle,
. 4. Pronator teres, 14. Ulnar nerve.
| 9. Musculo-spiral nerve with supe- 15, Posterior interosseous recurrent
- rior profunda artery. vessels,
6. Median nerve. 16. Posterior ulnar recurrent vessels.
. 7. Brachialis anticus. 17. Anconeus.
8. Origin of flexors. 18. Olecranon bursa.

- 10. Inner condyle.
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fibres encircling the head and neck of radius, and attached to the
extremities of the lesser sigmoid cavity and slightly into the neck
of the radius. Tt blends with the external lateral ligament of the
elbow, and gives origin to fibres of the supinator brevis; the joint
cavity is continmous with that of the elbow.

Inferior (Fig. 49, 3).—The Dbones are connected below by

anterior and posterior ligaments, short fibrous
Fig. 48, bands passing between the borders of the
sigmoid cavity of the radius and the head of
the ulna internal to the artienlar surface;
and by an inter-articular filro-cartilage which
will be seen when the joint is opened (Fig.
51, 3). The synovial membrane (membrana
saceiformis) is very loose and contains a good
deal of fluid.

The Interosscous ligament or membrane
(Fig. 45, 4) is the great bond between the
shafts of the bones of the fore-arm, its fibres
running for the most part obliquely down-
wards from the radius to the ulna, but some
in the opposite direction. It is attached to
the sharp interosseous borders of both bones,
a space being left above, between it and the
oblique ligament, for the passage of the pos-
terior interosseous vessels. The membrane is pierced bhelow by
the anterior interosseous artery, and one or two of its branches
(Fig. 49, 4).

The Oblique ligament (Fig. 45, 6) is an inconstant band, running
from the outer side of the tuberosity of the ulna to the radins below S
the bicipital tubercle. Its direction is therefore the reverse of that
of the principal fibres of the interosseous membrane.

Tae Wgist JoINT.

The term * wrist joint ” is somewhat loosely applied by anatomists,
and may be taken to signify either the radio-carpal joint, or the
whole of the articulations into the formation of which the carpal
bones enter.

The Radio-Carpal Joint is a modified ginglymus admitting of

Fig. 48.—Upper part of ulna with orbicular ligament (from Wilson).
1. Olecranon, 2. Tip of coronoid process, 3. Orbicular ligament




1. Radius.

2. Interosseous membrane,

3. Articulation between lower end of
ulna and triangular fibro-carti-
lage opened.

4, Space for anterior interosseous

artery.

. 5. External
wrist.

6. Lower end of ulna.

7. Anterior ligament of wrist.

lateral ligament of

1. Sacciform membrane.
. II. Second synovial membrane,
| III. Third or large synovial mem-
brane.
IV. Synovial membrane between the
trapezium and metacarpal bone
| of thumb. That of the pisiform
bone is not visible in this view.
Y. Synovial membrane between
unciform and two inner meta-

carpals.
1. Radius. 2. Ulna,

H 4. Internal lateral ligament.
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Fig. 49.—Ligaments of the anterior aspect of the wrist and hand (from Sap jey).

8. Imternal laterul lizament of wrist.
9. Tubercle of scaphoid.
10, Pisiform bene.
11. Trapezium.
12. Hook of unciform,
13. Articulation between trapezium
and first metacarpal.
Anterior ligament of carpus.
Ligaments uniting metacarpals
with one another and with
carpus,

14.
16.

. Fig. 50.—Section showing the disposition of the chief synovial membranes of
the wrist-joint (from Wilson).

(The reflection of the membranes over the articular cartilages is erroneous.
I It should cover only the ligamentous structures.)

4, External lateral ligament.

d. Cuneiform bone,

6. Semilunar,

8. Uneiform. 9. Os magnum,

10. Trapezoid, 11, Trapezium.

12. Interarticular fibro-cartilage,

13. Metacarpal bone of thumb.

14, Metacarpal bone of little finger.

%, Interosseous metacarpal liga-
ments. Interosseous ligaments
are also seen connecting the
bones of each row of the carpus.

7. Seaphoid.
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flexion and extension with some lateral and rotatory movements,
and has anterior, posterior, and two lateral ligaments.

The Anterior and Posterior Ligaments (Fig. 49, 7) are broad
bands attached above to the front and back of the lower end of the
1adius, and below to the front and back of the first row of carpal
bones, blending with the ligaments of the carpus.

The External Lateral Ligament (Fig. 49, g5) is a thick band
attached to the styloid process of the radius, and to the outer side of
the scaphoid and trapezium.

The Internal Lateral Ligament (Fig. 49, 8) is longer than
the external, and is attached to the styloid process of the ulna, and
to the cuneiform and pisiform bones and anterior annular ligament.

Rerarions.—1It has an front the tendons of the flexor longus
pollicis, flexor carpi radialis, palmaris longus, flexor sublimis and
profundus, and flexor carpi ulnaris, with the radial wvessels, the
median nerve, palmar cutaneous nerves, and the ulnar vessels and
nerve. To the outer side, the tendons of the extensor ossis meta-
carpi and primi internodii pollicis, with the radial vessels, crossing
obliquely from the front. Behind, the tendons of the extensor carpi
radialis longior and the brevior, extensor secundi internodii pollieis,
extensor communis digitorum, extensor indicis, extensor minimi
digiti, and extensor carpi ulnaris, with the radial nerve, the dorsal
branch of the ulnar nerve and the terminal branch of the posterior
interosseous nerve, as well as some small vessels (Fig. 33).

The ligaments connecting together the carpal bones are
very numerous and scarcely repay a special dissection. They may
be classified as follows :(—

1. Ligaments of the upper row :

Dorsal, Palmar, and Interosseous, running Dbetween semi-
lunar and bones on either side ; Capsular, between pisiform
and cuneiform ; Transverse, between scaphoid and cunei-
form, passing across back of head of oz magnum.

2. Ligaments of lower row :

Dorsal, Palmar, and Interosseous, connecting each bone with
its neighbours,

3. Ligaments connecting the two rows with each other :

Dorsal and Palmar.
External Lateral between scaphoid and trapezium.
Internal Lateral between cuneiform and uneciform.

The Medio-carpal Joint between the two rows of carpal bones
is one of great importance, as the movements of flexion and exten-
gion of the hand are shared almost equally between this and the
radio-carpal articulations,
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MovEmENTS OF HAND AT WRist.—The hand is flexed (90°) at

the radio-carpal and medio-carpal joints by the flexor carpi radialis,
the flexor carpi ulnaris, the superficial and deep flexors of the
fingers and thumb, the extensor ossis metacarpi pollicis and the
extensor primi internodii pollicis. It is ertended (607) at the same
- | articulation by the two radial carpal extensors, the extensor carpi
| ulnaris, the common and special extensors of the fingers, and the
- | extensor secundi internodii pellicis; the range of motion being
| greatest when the fingers are flexed. It is abducted (257) at the
~ radio-carpal joint only by the thumb extensors, the flexor carpi
. | radialis, and the extensor carpi radialis longior; and is adducted (55)
| by the flexor and extensor carpi ulnarvis. The rotatory movements
- associated with pronation and supination ave eftected by those of
* | the pronators and supinators that are attached to the hand,
‘ The Buperior Metacarpal Ligaments (Fig. 49, 16).—The
| 2nd, 3rd and 4th metacarpal hones are conected with the lower row
~of the carpus by dorsal, palmar and inferosscous ligaments, and by
~ | two ligaments running from the pisiform and annular process of the
| unctform (piso- and hamo-metacarpal) to the 5th metacarpal bone.
- | The same metacarpal bones are joined together by transverse dorsal,
- | palmar, and interosseous ligaments. The first metacarpal bone has a
'separate capsular ligament connecting it with the trapezium, this joint
allowing double angular movement with slight rotation. The joint
between the fifth metacarpal bone and the unciform permits similar
angular movements, but much more limited in range (Fig. 50, 13).
The remaining carpo-metacarpal joints are capable only of a slight
gliding or arthrodial movement.

~ [The synovial membranes of the wnst are to be opened by the

following incisions on the dorsal aspect of the hand : one between
the lower ends of the radius and ulna (care being taken not to

- divide the fibro-cartilage), and three transverse incisions carried
‘between the lower end of the radius and the carpus, the two rows
of carpal bones, and the carpus and metacarpus respectively. The
articulations of the pisiform bone and of the first metacarpal bone
are also to be npened}j]

. The Synovial Cavities of the wrist (Fig. 50) are five in

number, (1) between the radius and the under surface of the

- imiangular fibro-cartilage above, and the three outer bones of the

irst row of the carpus below ; (2) between the first and second

rows of carpal bones, passing between the several bones as well,

’ !tllsrﬂ between the second and third metacarpal bones, and the opposed

- carpal bones. It is sometimes sub-divided into two by an inter-
I
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osseous ligament at the articulation between the scaphoid and
trapezoid ; (3) Dbetween the cuneiform and pisiform bones; (4)
between the trapezinm and the metacarpal bone of the thumb ;
(5) between the unciform and two inner metacarpal bones, occa-
sionally eontinuous with the 2nd. The synovial cavity between
the lower ends of the radius and ulna lies above the wrist, and hence
should not be included in the enumeration.

The Triangular Fibro-cartilage (Fig. 51, 3) is best seen
after removing the carpus altogether.
It is a powerful ligamentous structure,
occasionally perforate, and is attached
by its base to the margin of the radius,
between the ulnar and carpal surfaces,
and by its apex to a depression close to
the root of the styloid process of the
ulna. Tt is in relation below with the
cuneiform and a portion of the semi-
lunar bones.

The Inferior Metacarpal Liga-
ments.—The distal ends of the four
inner metacarpal bones are joined to-
gether by palmar and dorsal transverse ligaments, The palmar
transverse ligament is of great strength and blends with the meta-
carpo-phalangeal ligaments. The dorsal transverse ligament is much
weaker, and is separated from the former by a space which transmits
the tendons of the interossei.

The Metacarpus and Phalanges are connected mainly by two
lateral ligaments, but anterior and posterior ligaments are sometimes
recognised.

The Anterior ligwment is represented by strong fibro-cartilaginous
glenoid plates passing from the anterior border of the base of
the phalanx, to be loosely attached to the metacarpal bone just
above the head, and closely connected with the palmar transverse
metacarpal ligament and lateral ligaments; it assists in forming
the sheath of the tendons.

The Posterior ligament consists merely of a few delicate fibres

strengthening the synovial membrane beneath the expansion of the
extensor tendons.

Fig. 51.—Lower end of radius and ulna with triangular fibro-cartilage (from

Wilson).
1. Radius. 4, Articular surface of radius,
2. Ulna, d. Membrana sacciformis.

3. Interarticular fibro-cartilage.
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The Lateral ligaments are strong bands which are attached above
to the sides of the heads of the metacarpal bones, and spreading out
in a fan-like manner, pass obliquely to the anterior and lateral
margins of the phalanges, decussating with each other in front of
the joint, and blending with the glenoid plate. The strength of
the radial ligament is greater than that of the ulnar, and is rein-
forced by the lumbricalis.

Each joint is provided with a synovial membrane which forms a
cireular fold (plica adiposa) between the two bones at the level of
the articular fissure. The articulation is enarthrodial, and its move-
ments are flexion, extension, abduction, adduction, and slight rota-
tion. The latter motion occurs only during circumduction.

The Phalangeal Articulations are similar to those between
the metacarpus and phalanges, but their movements are limited to
flexion and extension, and the joints are hence ginglymoid.

MovEMENTS.—The METACARPO-PHALANGEAL JOINTS (exclusive of
that of the thumb) are ferved by the interossei and lumbricales, and
secondarily by the flexor sublimis and flexor profundus; they are
cxtended by the common and special extensors, and laferalised by the
interossei and lumbricales (g, v.). The PHALANGEAL JOINTS are
flexed by the flexor sublimis and flexor profundus, and ertended by
the interossei aud lumbricales, and secondarily by the common and
special extensors, In the case of the LITTLE FINGER the muscles
named are aided by the special abductor, flexor brevis and flexor
ossis metacarpi minimi digiti. Tt must be remembered, too, that
there is a motion of about 15" in the direction of flexion and exten-
sion at the carpo-metacarpal joint of the finger, and it is probable
that the ulnar carpal tendons attached to the base of the metacarpal
bone assist the long and short muscles of the digit in acting upon
the articulation. The CARPO-METACARPAL JOINT OF THE THUMB is
Mexed by the abductor flexor brevis, adductors and opponens and by
the long flexor, exfended by the three extensors, abducted by the
abductor outer head of the flexor brevis and opponens, adducted by
the extensor ossis metacarpi, adductors, inner head of flexor brevis
and first dorsal interosseous. The METACARPO-PHALANGEAL JOINT
OF THE THUMB is acted upon by the same muscles, except, of course,
those which do not reach the phalanx. The phalangeal joint is
flexed by the long flexor, and extended by the long extensor.
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PART 1I.

s,

DISSECTION OF THE LEG.

NG o

[ The Student is requested to read the © Introduction ’ before commencing
the dissection, unless he has done so on a previous occasion. | '

Berore beginning the actual dissection, the student should make
himself fully acquainted with the external configuration of the part, |
and the relations which superficial appearances bear to deeper
structures, If he has already dissected this region, he should also |
make the incisions necessary to expose the several arteries in the |
positions in which they are usually tied, according to the directions
which accompany the description of E&Lh vessel, takmrr care not to
disturb the tissues unnecessarily, and to Elltﬂ]l up thu incisions =
without delay. |

External appearances.—The fold of the groin separates the abde-
men from the thigh; and the finger, if carried along it, will
recognise Poupart'’s ligament, stretched tightly across when thﬁ_
llmh is fully extended. In the same position also the front of the |
thigh will be convex owing to the large extensor muscles, but if t-hlg
knee be slightly bent and ‘the thigh ahduct,ed a shallow depression :
will be seen immediately below the groin corresponding to Searpa's
triangle, and Poupart’s ligament will be felt to become relaxed. |
Lymphatie glands of variable size can be felt along, or a little above
the line of Poupart’s ligament ; whilst below it, and more or less in |
a vertical direction, will be found others which belong Btm}tl}*ﬁl ;
the thizh. In the cmtre of the hollow on the front of the '
can be felt the femoral artery, which may be followed for about a
third of the length of the thigh in a thin subject. At the fﬂlddf '
the groin it lir.s about a third of an inch internal to the middle of
Pﬂupa.rts ligament. The saphenous vein 1s occasionally to be seen,
when enlarged, on the inner side of the limb, and the course of
others joining it is sometimes visible. If the body should be the |
‘-L'le_]L(:t of femoral hernia, probably the hernial tumor will be fmmﬁ |
occupying the upper part of the hollow in the front of the tJ:ug_!:,l;I
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and reaching more or less above the inner portion of Poupart’s liga-
ment. In such a case, if the hernial protrusion be returned, the
finger can be readily passed into the enlarged saphenous opening and
up into the crural ring behind Poupart’s ligament,

The crest and the anterior and posterior superior spines of the
iliwm will be readily seen and felt ; the spine and crest of the pubes
can also be distinguished. The tuberosity of the ischium is obscured
by the gluteus maximus if the hip is extended, but it may be felt
distinetly during flexion, the muscle then lying above it. The great
\trochanter is easily recognised from three to four inches below the

Fig. 52.

' !"lg 52.—Diagram showing landmarks for gluteal and sciatic arteries at their
point of exit from the pelvis (W. A.)

| Gluteal artery (at junction of upper and lower thirds of line from
i and middle thirds of line from posterior iliac spine to tuber
§ posterior superior iliac spine to 1schii.

. great trochanter. 3. Fold of nates.

| Beiaticartery (at junction of middle 4. Lower border of gluteus maximus,
H H, 1
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crest of the ilinm, and should be thoroughly manipulated so that
its relation to the upper border of the pelvis and surrounding parts
may be clearly appreciated during the movements of the limb ; and
the two sides of the body should be compared if any morbid change
about the hip is suspected.

The positions of the gluteal and sciatic vessels where they escape
from the pelvis may be found by drawing two lines from the
posterior superior iliac spine to the top of the posterior border of
the great trochanter and to the tuber ischii respectively. The !
aluteal artery will be found at the junetion of the npper and middle
thirds of the first, and the sciatic artery at the junction of the .
middle and lower thirds of the second (Fig. 52).

An important diagnostic sign of a healthy condition of the neck ©

£ L

of the femur is, that when the limb is rotated the trochante I
describes part of the arc of a circle of about 2 inches radius. When!
an impacted fracture or absorption of the neck of the femur has
taken place, the arc is much smaller and the movement less com-!
plete.  The head of the femur may be felt behind the trochanter
when the limb is rotated inwards, and in a very thin subject it maj
be detected in front when the finger is thrust deeply into Scarpa’s
triangle. The great sciatic nerve lies midway between the great
trochanter and the ischial tuberosity, and to the inner side of the
acetabular margin.

)

~ Fig. 53.—A B, Nélaton's test line; A C ]j, Bryant's ilio-femoral triang ‘i{

.} |

]
I
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Nélatow's test line for dislocation of the head of the femur upwards
or backwards is one drawn from the anterior superior iliac spine to
the tuberosity of the ischium (Fig. 53, A B), which in health touches
the top of the great trochanter. Byrant's test line for fracture of
the neck of the femur is one taken vertically from the anterior
superior iliac spine when the body is recumbent (Fig. 53, A ©),
from which the distance (¢ ) to the top of the great trochanter can
be accurately measured,

The position of the lip joint may be defined by drawing a line

| Fig. 54.—Diagram illustrating position of emcum, sigmoid flexure, iliac
i vessels, and hip joint (W. A.).

%- Point of bifurcation of aorta. of an inch in a line at right
%. Position of sizmoid tlexure in line angles to middle of Poupart’s
from umbilicus to anterior su- lizament.
perior iliac spine. 5. Line of external and common iliae
4. Position of caecum. arteries crossing middle of dotted
¢, Position of hip joint at a distancs line.
I3

:
_——
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an inch long at right angles to the middle of Poupart’s ligament,
The free extremity of this line corresponds to the head “of the!
femur immediately below the middle of the border of the =+--;'
tabulum (Fig. 34) :

The condyles of the femur, the adductor tuberele above the inne
tuberosity, and the patella are to be examined, and it should be
noticed how large a part of the articular enc'l. of the femur is
uncovered by the patella when the knee is flexed, while during
extension two-thirds of the articular surface of the patella is aba
the femoral trochlea. The ligamentum patelle and its attach-
ment to the tibia are to be noticed, and the finger should be c: -,_s'i;!
along the subentaneous surface uf the tibia, dﬂwn to the ankle.
The head of the fibula is readily felt behind and below the outer
tuberogity of the tibia. The hand carried to the back of the joi .;_':_1,;
will recognise the outer and inner hamstrings attached to the fibula
and to the tibia, and when the knee is flexed may sink into the pop-
liteal space 'hehmd the joint. The external popliteal nerve lies on .I;_::'j;
inner side of the biceps tendon and then passes behind the head of
the fibula to wind around the neck, where it bifurcates. The lower
fourth of the fibula is subcutaneous ancl terminates in the prominen
external malleolus, behind which the peroneal tendons can be felf
On the inner side, the tnner malleolus lies anterior to and k :J!}
up than the outer; and behind its border will be felt the --{_;-;'
tendon of the tibialis posticus, external to which is the tendon o
the fleror longus digitorum. In the living subject the pulsatwn
the posterior tibial artery may usually be felt immediately external
to the latter. The fendo Achillis may be traced to the os ca v
Its narrowest portion is a little above the bone. :

The foot is to be moved freely, and it will be found that
amount of lateral motion is greatest when the toe is thorougl
pointed. This does not take place at the ankle joint but mam]
the articulations formed by the astragalus with the calcaneum ai
gcaphoid.

In the foot, the following points of pmct.mal utility should |
lhﬂl“u'l.]ghl}r rem:-gnlsed Fll‘Et]‘j', on the inner side, but not easily
be felt in the normal etate, is the head of the astragalus, about
finger's breadth below the anterior border of the malleolus ; in fre
of ‘this is the prominence of the tuberosity of the smphmd bone,
which the tendon of the tibialis posticus may be traced, and w
is the guide in Chnpart s amputation of the foot; and more anteriol
lies the slighter prominence of the internal cuneiform bone, mt.h
base of the first metatarsal bone in front of it, and the tendon af
tibialis anticus attached to both bones, Semndly, on the outer si
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' the tendons of the peronei crossing the calcaneum, and farther forwards
| the prominent base of the fifth metatarsal bone, which with the base
' of the first metatarsal bone indicates the line of Hey’s operation.
The toes are commonly much distorted owing to the long pressure
of ill-fitting shoes, and the metatarso-phalangeal articulation of the
' great toe frequently projects inwards and is covered by an enlarged
' bursa (bunion).

Tae FroxT oF THE THIGH,

[An inecision is to be made along Poupart’s ligament, and carried
- down the inner border of the thigh for half its length, and this is
to be joined by another across the limb at that point ; the flap of
' skin thus marked out is to be carefully reflected to the outer side of
the thigh. The superficial fascia is to be first examined. |

\  The Superficial fascia of the thigh is continuous with the super-
ficial fascia of the abdomen over Poupart’s ligament, and generally
contains a good deal of fat, particularly in the female subject. It
| is divisible into two layers in the upper part of the thigh, and the
deep layer will be seen by reflecting the superficial layer in the
same way as the skin, but not so far down, the separation between
the two layers of fascia being marked by some small vessels, glands,
and minute nerves,

The Superficial Vessels (Fig. 55) are branches of the common
femoral artery, with their accompanying veins and lymphatics,
and are three in number, viz. :—

The Superficial epigastric artery (¢), which arises from the femoral
immediately below Poupart’s ligament, and passes upwards and
inwards over the front of the abdomen.

The Superficial cirewmflex iliac artery (), a small branch running
‘outwards a little below Poupart’s ligament.

The Superior cuternal pudic artery ( f), running inwards over the
spermatic cord to the serotum, or to the labium in the female.

The Veins correspond in course, and will be seen to open into the
 long saphenous vein. This large vessel, which commences at the inner
sile of an arch on the dorsum of the foot, passes in front of the
‘inner malleolus and up into the thigh along the back of the inner
side of the knee. After receiving branches from the front and back
of the limb as well as those just referred to, it goes through the
saphenous opening, and pierces the sheath of the vessels to open into
the common femoral vein.

The Superficial lymphatic glands will also be found between the
layers of superficial fascia, and are arranged in two rows, one ex-

_—_
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tending obliquely along the groin, and receiving the lymphatics of ., .
the penis, scrofum, peringeum, anal region, nates, and abdominal

Fig. 55.

Fig. 53.— Superficial dissection of the inguinal and femoral regions (from

Wood),

a. Superficial layer of fascia (re-
tlected).

b. Deeper layer of fascia (reflected),
the superficial vessels being left
attached to the external ob-
lique.

¢. Inguinal lymphatic glands,

d. Superficial circumtlex iliac artery.
The genito-crural nerve is seen
beneath it.

¢. Superficial epigastrie artery.

J. Superior external pudic artery.
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Poupart's ligament.
Inter-columnar fascia.
External abdominal ring. 1)
Arciform or inter-columnar fibres
of external oblique. .
Internal saphenous vein.
Femoral lymphatic glands,
Ilio-inguinal nerve.
Saphenous opening.
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wall below the umbilicus; and another running down vertically
below the groin and draining the superficial lymphatics of the limb.
The relation of the lymphatics to these glands is to be horne in
mind, since the position of a bubo will vary according to the part
primarily affected.

A few Deeper lymphatic glands will be afterwards met with sur-
rounding the femoral vessels, These drain the deep structures of
the lower extremity.

The Superficinl Nerves ave the terminations of the dlio-inguinal,
Cerural branch of the genito-crural, and external cutancous, from the
lumbar plexus ; and the middle and internal cutancous branches of

the anterior crural. Their distribution will be given later.

The Deep layer of superficinl fasein is more membranous than the

superficial layer, and will be best seen by raising it from the deep
| fascia Dbeneath, beginning about four inches below the groin and
| reflecting it on to Poupart’s ligament. This layer of superficial
' fascia will be found to be bound down to the fascia lata below
' Poupart’s ligament, and around the margin of the opening through
- which the saphenous vein disappears, called the Saphenous opening.
| Unlike the superficial layer, it does not pass over Poupart’s liga-
ment, and thercfore has some influence in directing a large femoral
hernia along the groin. It receives the name of Cribriform fascia at
the part where it crosses the saphenous opening, beeause it is perfo-
rated by numerous small apertures for the passage of vessels and
lymphatics. Great care must be taken not to destroy the saphenous
opening in removing the deep layer of the superficial fascia.
. The Deep fascia of the thigh (fascia lata) is now exposed, and is to
 be cleaned as far as is necessary for the study of the parts concerned
in femoral hernia, the several nerves piercing it being left for sub-
| sequent examination,
[

FeMoral HERNIA.

[The saphenous vein is seen to disappear throngh an opening in the -

| faseia lata about an inch and a half hcllmr Poupart’s lizament. This

is the saphenous opening, which is obscured by the attachment of a
portion of the superficial fascia, called from the numerous perforations

in it eribriform. 1t the cribriform fascia have been carefully removed :
together with the small veins, the artificially produced saphenous -

- opening will be clearly seen.|

- The Saphenous opening (Fig. 55, o) varies considerably in
different subjects, and is generally best seen in the female, It is an
oval cleft nearly half an inch wide, without any distinet limitation
internally, but sharply bounded on the outer side and below by the

e
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semicircular border ( faleiform wmargin) of a process of fasﬂiafi
(process of Burns), which passes from the fascia lata of the front of i
the thigh to become attached to the whole length of Poupart’s |
ligament. The falciform margin which partly encircles the long
sa,phenmls vein has a well deﬁned curve like that of a French horn. It
crosses in front of the femoral sheath to join the inner part of Poupart’s |
ligament at a variable point, while internally and below it passes |
imperceptibly into the pubic portion of the fascia lata which f- !
covers the pectineus muscle. The pectineal fascia passes behind
the femoral sheath to be attached to the ilio-pectineal line above,
and to become continuous with the ilio-psoas fascia externally, I
The saphenous opening is the external aperture through which
a femoral hernia passes, and might therefore well be called the
external femoral ring, although strictly speaking there is in the
undissected condition no definite ring, bat merely a weak point in
the fascia through which the hernia protrudes, pushing before it
the cribriform fascia. The edges of the saphenous opening will be
found to be relaxed when the thigh is flexed and adducted, the
position in which the limb is placed when the * taxis” is applied
for the reduction of a hernia.

e

o

[An incision is to be made from the lower end of the saphenous
opening transversely outwards for two inches, and a corresponding
one immediately below Poupart’s ligament, and the piece of fascia
thus marked out and including the faleiform process is to be reflected ©
to the outer side. ] |

Gimbernat’s ligament (Fig. 58, 11) consists of a strong band of il
fibres passing from the innermost portion of Poupart’s llgmuent to
the inner extremity of the ilio-pectineal line. It fills the angle
between Poupart’s ligament and the pubic bone, and presents a free .
edge turned outwards towards the femoral sheath. Behind it lies ©
the conjoined tendon, the fascia transversalis, a small anastomotie |
arch between the pubic branches of the deep epigastric and obturator
vessels, and more deeply the subperitoneal tissue and peritoneum,
The name Ligamnent of Cooper is given to a fibrous band which runs &
along the ilio-pectineal line from the ilio-pectineal eminence to the |
pulm.. spine.

The Sheath of the Common Femoral Vessels (Fig. 56, .E-;
lies between the process of fascia lata (process of Burns) passing to
Poupart’s ligament in front, and the pectineal and iliac fasci@
behind. This sheath appears as a tube, broader above than below, =
and composed of a delicate connective tissue, containing more or
less fat. It invests the femoral artery, vein, and a 1:-011;1&11 of the |
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deep lymphatics, and may be traced beneath Poupart’s ligament
' upon the external iliac vessels, where it is continuous with the
- subperitoneal fascia which ensheaths the latter, while below it may
. be followed as a vascular sheath throughout the limb. Tt is usually
stated to be formed by the union of the fascia transversalis and
faseia iliaca around "the vessels, but it is essentially a prolongation

Fig. 56.

-

‘of the subperitoneal tissue sheath of the iliac vessels, reinforced by

me fibres from the faseia transversalis in front, and is separated from
ithe iliac fascia behind by loose connective tissue. Three vertical
fineisions, one in the centre and one at each side of the tubular
sheath, will enable the dissector to see that it is divided by
Pr,wn slender septa into three compartments, the femoral artery

——— S — ——

Fig. 56.—Crural sheath laid open (from Wood).

@, Middle cutaneous nerve. f. Margin of saphenous opening
*. Placed to inner side of Gimbernat's (turned back).

ligament. %. Femoral sheath opened by three
. Iliac portion of fascia lata. incisions,
'+ Pubie portion of fuscia lata. . Saphenous vein.

R
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occupying the outermost, the femoral vein the middle, and sub-
peritoneal fat and a lymphatic gland the innermost or smallest ii
one.* This last division of the
Fig. o7. femoral sheath is the femoral or

erural canal.

The Femoral or Crural Ring
(Fig. 58, 12).—If the finger be
passed upwards along the crural
canal, it will enter the Crural or
Femoral Ring beneath Poupart's
ligament, displacing a lymphatic
agland and a small piece of sub-
peritoneal fat, which oceupy it, the
latter forming the septum crurale.
The boundaries of the crural ring
can be Detter felt than seen, and
are, in front, Poupart’s ligament,
with occasionally a distinet band
of fascia transversalis Dbeneath it, called the deep erural arch;
belind, the Dbody of the pubes, with the pectineus muscle and
pubie portion of the fascia lata ; externally, the femoral vein ; and
anternally, the sharp margin of Gimbernat’s ligament. The crural
ring is the aperture through which a femoral hernia leaves the
abdomen, and the point at which strangulation most commonly
occurs ; the finger should therefore thoroughly explore it.

The Crural or Femoral Canal (Fig. 56) is the canal, half an
inch in length, along which femoral hernia descends from the erural
ring to the saphenous opening ; but as soon as the hernia has forced
its way through that spot, it ascends, owing to the close attachment |
of the superficial fascia to the margin of the saphenous opening,

Fig. 57.—Diagrammatic section of crural canal {W A.). (Section internal
to that in Fig. &

1. Abdominal muscles. 8. Obturator faseia.
2. Process of fascia transversalis 9. Poupart’s ligament.
$tﬂn%ﬂ1l3ﬂll]g front of femoral 10. Obturator internus.

sheat 11. Faleiform process of Burns.
3. Fascia transversalis. 12, Pubic bone.
4. Lymphatie gland. : 13. Cribriform fascia.
2, 6. Su pemaneal tissue. 15. Pubic portion of fascia lata.
7. Peritoneum. 17. Pectineus.

*®* A precisely similar arrangement is found in connection with the lllﬂﬁ !
vessels above Poupart's ll"ﬂm&ﬂt (see *“ Journal of Anatomy and Physiology,"”
1891).
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and lies along Poupart’s ligament, or if of large size, may stretch
the fascia sufficiently to mount over the ligament and simulate an
inguinal hernia.

The Coverings of a Femoral Hernia (Fig. 57) will be readily

Fig. 58,

learned if the course it takes has been thoroughly understood. In
its descent the intestine pushes before it (1) peritoneal sac, (2)
ub-peritoneal fat, (3) femoral sheath, (4) eribriform fascia, (5) super-
icial fascia and skin. It must not be supposed that the surgeon
will recognise these various coverings in operating upon a strangu-

H

ig. 38.—Section of the structures which pass beneath the femoral arch (from
‘ Wilson).
1. Pﬂuﬁﬂl‘t'ﬂligmnent, the psoas (6) and iliacus (7) ;
‘2, 2. Tliac portion of the fascia lata, the other (8) is lost upon the
attached along the margin of capsule of the hip-joint (9). It
the crest of the ilium, and, by is attached above to the ilio-
means of the process of Burns, pectineal line.
along Poupart’s ligament as far ~ 10. The anterior crural nerve.
ag the spine of the pubes (3). 11. Gimbernat's ligament.
4. Pubic portion of the fascia lata, 12. The femoral ring, within the
' continuous at 8 with the iliac femoral sheath.
portion, and passing behind the  13. Femoral vein.
sheath of the femoral vessels to 14, Femoral artery: the two vessels
1ts outer border at 5, where it and the ring are surrounded by
divides into two layers ; one is the femoral sheath.

continuous with the sheath of
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lated femoral hernia, but it is necessary that he should identify the sac
or peritoneum, which is usually to be recognised by its thin bluish

Fig. 59.
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Iig. 59.—Diagrammatic section through femoral and iliac sheaths (W. A.).

1. External abdominal fascia.
2. Psoas.

15. Process of fascia transve
strengthening front of f

GO

3. Abdominal muscles,

4. Psoas fascia.

5, 12. Fascia transversalis.

6. Anterior crural nerve.

7, 11. Subperitoneal tissue.

8. Iliac fascia.

9. Peritoneum.
10. Muscles of Pmt-a'iﬂnm'mal wall.
13. Poupart’s ligament.

14. Crest of ilium.

16.
17.
18.
19.
21,
43.
25.
27.

shea
%liacua.

emoral artery.
Muscles of gluteal region. \
Anterior wall of femoral sheatk
Deep layer of superficial faseia.
Septum of femoral sheath.
Femoral vein.
Neck of femur.
Faseia lata.




FEMORAL HERNIA, 125

appearance, and by the fluid generally to be seen through its slightly
transparent wall.®

Burgery.—Operation for strangulated femoral hernin. The point
of stricture is very rarely at the saphenous opening, since it becomes
so much enlarged in an old hernia as to offer no resistance. The skin
and superficial structures having been divided (usually by a vertical
ineision), the forefinger can therefore be readily passed along the

.

Fig. 60. Fig. 61.

crural canal on the inner side of the hernia to the crural ring, where
the stricture will be found. This may be most satisfactorily and
safely relieved by cutting cautiounsly inwards with a hernia-knife, so
as to notch or divide Gimbernat's ligament ; but if this should not
rove sufficient, the sac must be carefully opened and the stricture
givided from within it.
. The only possible danger which can be met with in the deep
ineision is an abnormal distribution of the obturator artery
(Figs. 60 and 61), which, if it arize from the epigastric ariery and
wind close to the inner side of the meck of the sac, might be
divided and give rise to troublesome hiemorrhage. Fortunately
this vessel, if it exists, is seldom damaged by a cautious use of the
knife, and, as it is impossible to ascertain its presence heforehand,
its existence may be ignored in practice.

. [The cutaneous nerves of the upper part of the front of the thigh
are to be examined with the fascia lata, before it is removed to expose
ﬁmrpa’s triangle. ]

. Fig. 60.—Irregular origin of obturator artery from epigastrie. 1st variety
(1 in 4) external to erural ring (from Wood).

Fig. 61.—Irregular origin of obturator artery from epigastric. 2nd variety
(1 in 80) internal to crural ring (from ‘rﬁﬂﬂi]},

. * The student is particularly warned against the common error of supposing
he sac of a hernia to be smooth and glistening on its exterior,

1 ald
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Fascia lata of thigh.—Tf the process of Burns passing to Pnupart’i
ligament in front of the femoral sheath and anterior erural nerve be.
dissected away, the true arrangement of the deep fascia of the upper
part of the thigh will be much more clearly understood. It will then

Fig. 62.

-E
|
|

Fig. 62.—Section of thigh through upper part of Hunter's eamﬂ (W. A}

1, 2. Lymph spaces. 7. Sheath of vessels.
. Long saphenous nerve. 8. Middle layer of deep fascia.
4. Superficial faseia. 9. Long saphenous vein.
5. Femoral artery, with small venme  10. Deep la}rer of deep fascia (muscu.
comites (femoral vein deeper). lar aponeurosis Eg

6. Deep fascia continued over back  11. Great sciatic nerve.
of thigh as superficial layer of  12. Vein
deep fascia.
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be seen as a strong fibrous investment of the muscles, atiached above
all around the margins of the pelvis, from the anterior superior
gpine externally and in front, along the outer lip of the iliac crest
(giving a deep process, however, on the inner surface of the tensor
vaginge femoris and gluteus maximus), to the posterior superior and
inferior iliac spines and the Intervening notch, to the greater sacro-
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Fig. 63.—Horizontal section of thigh at level of hip (after Braune).

1. Fat. 15. Articular vessels.
2. Bartorius. 16. Great seiatic nerve.
3. Ischial ramus. 17. Femoral vein.
4. Gluteus minimus. 18, 20. Sciatic vessels.
5. Adductor brevis. 19. Psoas.
6. Tensor vaginme femoris. 21, Femoral artery.
7. Adductor longus. 22, Ischium with obturator internus
| 8. Gluteus medius. winding around it.
. 9. Obturator externus. 23. Anterior erural nerve.
+ 10, Artery to gluteus. 24. Great sacro-seiatic ligament.
11, Pectineus. 25. Head of femur,
12, Gluieus maximus. 27. Iliacus (tendon of rectus between
13. Obturator. it and acetabulum).

14, Pyriformis tendon.
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seiatic ligament, the outer lip of the tuber ischii, the outer border of
the ischio-pubic rami, the margin of the symphysis, the pubic angle,
crest and spine, and over the pectineus to the ilio-pectineal line. At
the ilio-pectineal eminence it becomes directly continuous with the
ilio-psoas fascia, which may be followed up over the psoas and iliacus
to the lumbar vertebrie and inner lip of the iliac erest. The fascia
covers the whole of the limb, sending septal processes between the
muscles and to the bony ridges from which they arise. The
common femoral vessels, with the anterior erural nerve, lie outside
this investment, although they are concealed by the accessory pro-
cess passing from it to Poupart’s ligament ; and two large apertures
will be found in the fascial sheath, one for the deep femoral vessels,
opposite the lower border of the pectineus, and another for the
superficial femoral vessels and a portion of the anterior crural nerve,
at the point where the sartorius ecrosses the outer border of the |
adductor longus. Besides these there are smaller apertures for
other vessels and nerves. !

In the middle and lower portion of the thigh the fascia lata |
sends inwards two strong dntermusculor septa, an exlernal
dividing the vastus externus from the hamstrings and an internal,
between the vastus internus and the adductors, both giving attach-
ment extensively to muscular fibres (Fig. 62). The portion of the
fascia lata on the outer side of the thigh is of remarkable strength ;
it receives above the insertions of the tensor vaginge femoris and
gluteus maximus, both of which it encloses before reaching its |
attachment to the os innominatum, and runs downwards to be -;
attached to the outer border of the patella below the vastus
externus, to the lignmentum patelle and to the outer tuberosity °
of the tibia. It is sometimes called the ilio-tibial band. '

The hamstrings are bound down by a layer of fascia within the
fascia lata, and in addition a third and still deeper investment can
be demonstrated as a sheath for each of the muscles (semimembrano-
sus, semitendinosus and biceps) (Fig. 62).

Cutaneous nerves (Fig. 64).—The Ilio-inguinal nerve, which
emerges from the external abdominal ring, in its course to the
secrotum or labium gives one or two small branches to the thigh,

The Crural branch of the Genito-crural nerve pierces the fascia
half an inch below Poupart’s lignment and just outside the femoral
artery, and joins the middle cutaneous nerve. It is very seldom
satisfactorily seen unless traced from the lumbar plexus. i)

The External cutaneous nerve (3) is to be found amongst some fat y
in a fold of fascia lata close to the anterior superior spine of the
ilium, and pierces the fascia at a variable point, to be distributed
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by an anterior and a posterior branch to the outer side of the thigh
and part of the buttock.

The Middle Cutancous nerve (5) (from the anterior erural), pierces
the fascia in the upper third of the thigh, usually in two places,
and will be afterwards traced as far as the knee. This nerve, or
its outer branch, usually pierces the sartorius, which muscle it
generally supplies.

The Infernal cutancous and Long Saphenous nerves are not seen at
present.

SCARPA’S TRIANGLE.

[The fascia is to be removed from the hollow below Poupart’s
ligament, and from the front of the thigh as far as the skin has
been reflected, and the muscles, vessels, ‘and nerves thus exposed
are to be as t,lwmnwhly cleaned as is lmhﬁlblb without disturbing
their relations. The cutaneous nerves are also to remain untouched. ]

Searpa’s triangle is a superficial space in the upper third of the
front of the thigh, containing the femoral vessels and anterior crural
nerve. The base of the triangle is formed by Poupart’s ligament ;
‘the outer border by the inner edge of the sartorius muscle ; the inner
border by the outer margin of the adductor longus ; and the aper by
the meeting of these muscles. The space is covered in by the skin
and superficial fascia and Burns's process of the fascia lata, and its
floor will now be seen to be formed by the psoas and iliacus on the
outer side ; the pectineus and, in some subjects, a small portion
of the adductor brevis on the inner side: these muscles all being
covered by their fascize.

Scarpa’s triangle contains the common femoral artery giving off
imme small I.'ll'"'l,nﬂ-]“.*h and bifurcating into the superficial and deep divi-
isions ; the femoral vein with its t1~1hut11 ies and some deep lymphatic
_glands. and the anterior erural nerve with some of its branches.
‘The saphenous vein is not one of the contents of the space, until it
has pierced the fascia lata to end in the common femoral vein.

' The Femoral Artery in Secarpa’s Triangle (Fig. 64, 4).—
The femoral artery (under which term is included the common
femoral trunk and its superficial femoral branch) is the continuation
of the external iliac artery, and extends from Poupart’s ligament to
the opening in the adductor magnus, through which it passes to the
popliteal space. The part now exposed is that above the point
Eljseﬂ by the sartorius, and is usually over a third of the whole

ength of the vessel. When the thigh is slightly flexed and abducted,

artery runs from a point midway between the symphysis puh]s
and the anterior superior iliac spine {or about a third of an inch to
‘ H. jig
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the inner side of the centre of Poupart’s ligament), through the
middle of the triangle in a line with the prominent adductor tubercle
on the inner condyle of the femur; but when the thigh is fully
extended it will be seen to wind slightly to the inmner side of the
This portion of the artery lying within its sheath is covered
by the superficial fascia and the fascia of Burns, and one or two

limb.

w
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branches of the internal cu-
taneous nerve cross the vessel
at variable points. Behind the
artery from above downwards
are, the psoas; the nerve to the
pectineus ; the pectineus itself,
separated from the femoral artery
by the profunda artery and vein
and the femoral vein ; and oe-
casionally between the pectinens
and the adductor longus, a small
portion of the adductor brevis.
To the outer side throughout is
the anterior crural nerve, usually
separated at the upper part by
a small interspace ; and the long
saphenous branch and the nerve
to the vastus internus are in ciose

Fig. 64.—Superficial dissection of the
front of the thigh (from Hirsch=
feld and Le'.-eﬁ ).

. Poupart’s lizament.
Superficial vranches of femoral
artery.
. External cutaneous nerve. .
. Femoral artery.
2, 8. Middle cutaneous nerve.
. Femoral vein.
7, 7. Anterior division of internal r
cutaneous nerve,
8, 8, 8. Posterior division of internal
cutaneous nerve.
9. Branch to sartorius from middle
cutaneous.
10, Saphenous vein.
11, Sartorius.
12, Cutaneous branch of obturator
nerve.
13. Plexus patell,
14. Patellar branch of long saphenous
nerve.
16. Long or internal saphenous nerve,
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relation with it at the lower part of the space (Fig. 69, 1g), the
latter external to the former. The femoral vein is to the inner side
near Poupart’s ligament, but lower down passes behind the artery,
and forms one of its posterior relations at the apex of the triangle.

Surgery.— From its superficial position the femoral artery can be
readily felt during life, and compression may be effected in any
pari of the triangle, but most satisfactorily against the margin of
the pubic bone. The artery has been tied above the origin of the
profunda, through an incision }f:u'ul]n:l to Poupart’s ligament and half
an inch below it, but the vessel is more commonly tied just below the
point at which it is crossed by the inner edge of the sartorius,
The latter operation is readily performed throngh an incision, from
three to four inches long, beginning two inches below Poupart’s
ligament and running in the middle of the lower part of the space,
and in the axis of the abducted limb. The incision should be carried
at once through the fascia so as to expose the fibres of the sartorius,
which are recognisable by their oblique direction. The musele being
turned a little ontwards, the fibrous sheath of the vessels will be seen,
and must be carefully opened with the scalpel, when the artery can
be isolated and secured. The needle may be passed from either side,
areat care being taken not to pierce or include the vein, which is
behind and in very close contact, or the long saphenous nerve which
is to the outer side of the vessel.

When the femoral artery is tied above the profunda, the circulation
is carried cn by the obturator, gluteal, and sciatic arteries, which
anastomose with the circumflex and perforating branches of the
profunda, and thus indirectly with the articular branches of the
\popliteal. The operation is not a desirable one on account of the
' small interval often existing between the origins of the deep circum-
flex iliac and epigastric vessels and that of the profunda.

When the artery is tied below the profunda the circulation is

i carried on directly through the communication of the terminal branch
' of the profunda with the anastomotica magna and the branches of the
popliteal, in addition to those anastomoses given above.

Branches in Searpa’s Triangle (Fig. 64).—The small (1)
Lsuperficial epigastric; (2) superficial circumflex tliac; and (3) superficial
s external pudic, have been already examined. A larger branch (4) the
inferior external pudic, avises from the upper part of the artery and
passes beneath the fascia lata to the scrotum or labium and peringeum.

'\ In many subjects the deep epigasiric and deep circumflex iliac
‘branches are seen to arise below Poupart’s ligament from the common
‘femoral, instead of from the external iliac.
The largest branch, (5) the profunda artery, arises from one to
'two inches or more below Poupart’s ligament and is now seen lying
Jfirst to the outer side of, and then behind, the femoral artery and
K 2
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vein, and resting upon the iliacus and pectineus. Should, however,
the external cireumflex arise from the common femoral instead of
from the profunda, the commencement of the latter vessel lies
behind or even to the inmner side of the superficial femoral. The
profunda is the great artery to the muscles of the thigh, and will be
afterwards dissected.

The Femoral Vein at the lower part of Scarpa’s triangle lies
behind and sometimes a little to the outer side of the artery. It then
erosses obliquely behind it, and after being joined by the profunda
vein, reaches the inner side of the common femoral artery at the
upper part of the space ; and there it receives the saphenous vein,
which has previously been joined by the veins corresponding to the

small branches of the artery (superficial epigastrie, circumflex iliac

and external pudic). At the apex of the triangle it is very closely
connected with the artery.

The Anterior Crural Nerve (Fig. 69, 5) is derived from the
2nd, 3rd, and 4th nerves of the lumbar plexus, and enters Scarpa’s
triangle beneath Poupart’s ligament, resting upon the adjacent
borders of the psoas and iliacus muscles. It breaks up into super-
ficial and deep divisions, which are separated by the external circum-
flex vessels, the superficial giving off the middle and internal cutaneous
nerves and supplying the sartorius; the deep supplying muscular
branches to the pectineus, rectus femoris, erureus, vastus internus and
vastus externus, and the long or internal saphenous nerve, which
becomes cutaneous at the inner side of the knee. The nerve to the
pectineus passes beneath the femoral sheath to reach the muscle.

[The limb being extended, the line of incision on the inner side
of the thigh is to be prolonged to three inches below the knee, and
then carried across the limb, when the skin thus marked out is to be
reflected to the outer side, and the superficial fascia to the same
extent, all the cutaneous nerves being carefully left at their points of
emergence from the faseia lata and traced to their terminations. |

The Burse in front of the patella may be three in number, (1) a
bursa subcutanea, large and particularly prone to inflammation in
persons whose occupation involves much kneeling ; (2) a burse
subfascialis beneath the bands of deep fascia passing in front of the
patella; (3) a bursa subtendinosa, small and inconstant, beneath the
prolongation of the rectus tendon over the bone. The cavities of
1 and 2 occasionally intercommunicate.

Piercing the fascia at several points are the cutaneous nerves of
the thigh, some of which have been already seen, but the following
are now to be traced to their distributions and then to their origins,

the fascia being removed as may be necessary for the latter purpose.

el S
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The Internal cutaneous nerve (Fig. 64, 7, 8) is a branch of the
anterior crural, it gives two or three small twigs to the upper and
inner parts of the thigh, and crosses the femoral artery in Scarpa’s
triangle. Either before or after doing so it divides into two
branches, anterior and posterior. The anterior branch becomes
cutaneous in the lower third of the thigh, the filaments reaching as
far as the patellar plexus ; the posterior branch appears close to the

| saphenous vein a little above the knee, and its branches unite with

those of the other branch, with the internal saphenous nerve, and
occasionally with a superficial branch of the obturator, and are
distributed over and a little below the inner side of the knee.

The Long or Internal Saphenous nerve (Fig. 64, 16) (the course of
which will be afterwards seen) becomes cutaneous at the inner side
of the knee-joint, where it lies at first in front of the saphenous
vein. Before becoming cutaneous it sends a large branch forward
to the skin of the patella (ramus cutancus patelle) (r4) which
pierces the sartorius, and unites with branches of the internal and
middle cutaneous and external popliteal nerves to form what has
been called the plexus patelle.

The Superfictal Veins of the thigh are very wvariable, but they
either open into the saphenous vein separately, or form one or

. more separate branches which join the main trunk at or near the

saphenous opening.

MuscLES oF THE FroxT oF THE THIGH.

[The remains of the fascia lata arve to be removed and the cutaneons
nerves turned aside. By flexing the knee, the muscles of the front
of the thigh will be made tense, except the sartorius, which must
be stretehed with hooks in order to clean it. All the loose fascia
18 to be removed, and each muscle cleaned in the direetion of its
fibres, special care being taken to expose clearly, as far as possible, the
origin and insertion of each.]

Connected with the fascia lata on the outer side of the thigh is
the Tensor Fascia or Vaginse Femoris (Fig. 65, 4), which is
to be exposed by removing the fascia below the crest of the ilium.
The muscle arises from the outside of the anterior superior spine of
the ilium and from part of the noteh between the two anterior
iliac spines, from a small portion of the ecrest, and from its fascial
gheath ; and the fibres pass downwards and backwards to be inserted
into the fascia lata below the great trochanter, the fascia being split
at this point to receive the muscular fibres. The muscle as its
name implies, is a tensor of the fascia of the thigh, and thereby
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supports and assists the other muscles of the limb, especially the
gluteus maximus, by fixing their fascial attachments ; it is also an
abductor and internal rotator of the femur and acts upon the trunk
when the thigh is fixed. It is supplied by a branch of the supe-
rior gluteal nerve, which may be seen entering the deep surface of
the muscle when it is reflected.

The Sartorius (Fig. 65, 5) is the longest muscle of the body,
and when dissected lies loosely upon the subjacent muscles. If
arises from the anterior superior spine of the ilinm, from the notch
below it, and from the outermost portion of Poupart’s ligament ;
and crossing obliquely over the thigh, winds behind the inner tuber-
osity of the femur and, turning forwards below the inner tuberosity
of the tibia, is dmserted into the subcutaneous surface below the
Junction of the head of the bone with the shaft, by a broad
tendinous expansion, which is incorporated with the fascia of the
limb and overlaps the insertions of the gracilis and semitendinosns
muscles, a bursa intervening between them ; it may also send a slip
beneath the other tendons. It is a flexor of the leg upon the thigh,
and a flexor, rotator outwards, and slight abductor of the thigh upon
the pelvis, thus helping to place the leg in the position assumed by
the tailor ; whence the name (tailor-muscle). It is supplicd by the
middle cutaneous branch of the anterior crurval nerve, and pierced
by the middle and internal cutaneous nerves and by the cutaneous
patellee of the long saphenous.

The Quadriceps Extensor is the fleshy mass on the front of the
thigh, consisting of the rectus femoris supertficially, with the erureus
beneath it, and the vastus externus and internus on either side.

The Reectus Femoris (Fig. 65, 6) has no attachment to the
femur, but stretches over it from the pelvis to the patella. If
arises by two tendons, one from the anterior inferior spine of the
ilium, the other from a rough impression above the acetabulum.
The outer or reflected tendon may be easily exposed by separating
the tensor vaging femoris and rectus, and clearing away the fat and
connective tissue from the deep interspace with the handle of the
scalpel. The two heads unite to form a bi-penniform muscle, which
is tendinous on its upper surface above and on its under surface at
the lower part, and passes to be attached to the upper horder and
anterior surface of the patella in conjunction with the other extensor
muscles, the strong fibres which pass in front of the patella forming
the superficial portion of the ligamentum patellee and reaching the
tubercle of the tibia, the true insertion of the quadriceps. The
crureus joins the back of the tendon above the patella, and the
vasti are attached to its borders.

I
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It will be noticed that the straight head is in the axial line of the
muscle during extension of the thigh, the
reflected head during right angle flexion.

Surgery.—Themost direct and eligible
incision to reach the hip joint extends
along the interspace between the tensor
vagine and sartorius, and more deeply
between the rectus and iliacus.

Beneath the rvectus will be seen the
External circwmflex branch of the profunda
artery (Fig. 66, 11). This arises from the
outer side of the vessel near its origin,
and runs transversely between the
branches of the anterior crural nerve,
upon the vastus externus and beneath
the sartorius and rectus femoris, to the
outer side of the thigh, where it divides
into ascending, transverse, and descending
sets of branches. The ascending branches
pass beneath the tensor fascize to anasto-
mose with the gluteal and the deep cir-
ecamflex iliac arteries ; the fransverse
set supply the wvastus externus, and,
turning round the limb, anastomose
with the perforating branches of the
profunda ; whilst the descending branch
passes into the wvastus externus with
the nerve to that muscle and ends at
the knee joint, where it anastomoses
with the superior external articular
branch of the popliteal.

The Vastus Externus (Fig. 65, 7)
is the largest of the three muscles in front of the femur. It
arises from the anterior border of the great trochanter as far as
the base of the superior tubercle of the neck, from the lower border

— E— ot — L e

Fig 65.—Muscles of the anterior femoral region (from Wilson).

1. Crest of the ilium. 7. Vastus externus.

2. Its anterior superior spinous pro- 8. Vastus internus.
cess, 9. Patella.

3. Gluteus medius. 10. Iliacus internus.

4. Tensor vauginwe femoris ; its inser-  11. Psoas magnus.
tion into the fascia lata is shown 12. Pectineus.

inferiorly. 13. Adduetor longus.
3. Bartorius, 14, Part of the adduetor magnus.
6. Rectus femoris, 15. Gracilis.
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of the trochanter, the outer part of the gluteal ridge, the outer
border of the linea aspera, the upper half of the external supra-
condylar ridge, and extensively from the external intermuscular
septum. Its fibres end in a broad aponeurosis, which is inserled into
the tendon of the rectus and the upper third of the outer border
of the patella, aiding in the formation of the knee capsule. Its
upper superficial fibres are commonly detached from the rest by a
deep intermuscular space.

The Vastus Internus (Fig. 65, 8) is more or less united with
the crureuns. It arises from the lower half of the spiral line, from
the inner side of the linea aspera, from the upper part of the internal
supracondylar ridge, from the tendons of the adduetor longus and
magnus, and from the internal intermuscular septum. It is inserted
into the upper half of the inner side of the patella, and into the
rectus tendon. Like the wastus externus it helps to form the
capsule of the knee joint. The origin of the lower part of the
muscle cannot be seen quite distinetly at present, since it is united
with the tendon of the adductors longus and magnus, by a sub-sartorial
plane of fascia which covers in the femoral vessels in Hunter’s canal.,

The Crureus covers the front of the femur between the two vasti,
and beneath the rectus. It arises from the upper part of the spiral
line and the anterior and outer surfaces of the femur, to about four
inches from the lower end of the bone, as well as from the lower part
of the external intermuscular septum, and is inserfed into the patella
with the other extensor muscles. Its surface is tendinous, to allow
free movement of the rectus upon it. Its lowest fibres of origin form
the subcrureus, which will be best dissected with the knee joint.

The supra-patellar pouch is a prolongation upwards of the synovial
membrane of the knee joint for two inches or more above the top of
the patella beneath the crureus and vasti, and receives the insertion
of the suberureus. It is often separated from the true joint cavity
by an hour-glass constriction, and occasionally by a complete septum.
Bursee in connection with the quadriceps will be found in front of
the patella, and between the ligamentum patellze and the upper part
of the tubercle of the tibia (Fig., 101).

Action.—The quadriceps extensor is the great extensor of the leg
upon the thigh, and is therefore in constant regnisition in walking,
but it will be observed that in standing upright the vasti are relaxed
and the patella ean be moved freely from side to side. The rectus,
in addition, flexes the thigh upon the pelvis; and, when the leg is
fixed, flexes the pelvis upon the femur.®* It is supplied by the
anterior erural nerve,

* Tt should be observed that its long axis inclines in such a direction towards
the patella that it tends to displace the bone outwards, but this is eorrected by
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Surgery.—These powerful muscles occasionally fracture the
Eﬂ.tﬁlla transversely by their violent and sudden action, the bone

eing snapped across the condyles of the femur, and the upfer
fragment afterwards drawn up by the contraction of the muscles,
In order to relax the muscles and bring the fragment down, it is
advised to ‘extend the leg upon the thigh and flex the thich upon
the pelvis.’

The Femoral Artery in Hunter’s Canal (Fig. 66, 19).—
Hunter’s canal is an intermuscular space beneath the sartorius in
the middle third of the thigh, and is continuous with the apex of
Scarpa’s triangle above, and with the popliteal space below. It
contains the femoral vessels, the long saphenous nerve, and the
nerve to the vastus internus. It is bounded behind by the adductors
longus and magnus, ecternally by the vastus internus, and n front
by a fascial aponeuvosis stretching over the vessels from the external
to the posterior wall, and by the sartorius. It ends at the opening
in the adductor magnus, where the artery enters the popliteal space,
On laying open the canal, the femoral artery will be found with its
vein behind and external to it, and a second smaller vena comes is

' often seen on the opposite side of the vessel. Some deep lymphatic

eords accompany the veins, and the whole of the vessels are invested
by a delicate connective tissue-sheath. With these, but outside the
sheath, are the long saphenous nerve and, external to this, the nerve
to the vastus internus giving filaments to its muscle. The saphenous
nerve lies at first to the outer side of the artery, but crosses it below
to wind around the tendon of the sartorius and become cutaneous on
the inner side of the knee.

The Opening in the Adductor Magnus, as it is commonly called, is
in reality an opening between the round tendon of the adductor
magnus on the inner side, and the fibres of the vastus internus and
the femur on the outer side. The only structures passing through
it are the femoral vessels with some deep lymphatics.

Branches of the Femoral Artery.— Except some large unnamed
muscular branches, the Anastomotica magna is the only vessel arising
from the femoral artery in Hunter's canal. The anastomotica has

' a superficial and a deep branch : the superficial accompanying the

saphenous nerve to the skin, the deep branch entering the vastus
internus, through which it descends to the knee to anastomose with
the internal articular branches of the popliteal artery, and sending
a branch across the femur above the patella to join deep branches
of the external circumflex and the superior external articular.

i the predominance of the patellar fibres of the vastus internus over those of the

vastus externus,
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Surgery.— Deligation of the femoral artery in Hunter’s canal
is not frequently performed in the present day, but the vessel
is readily reached by an incision to ‘I:Lc inner side of the vastus
internus in the middle third of the thigh, at the outer edge of the
sartorius, The sartorius is turned inwards, and the sub-sartorial
fascia is brought into view ; this being divided the artery will be
exposed. It is most convenient to pass the aneurism-needle from
without inwards, the vein lying to the outer side, and great care
must be exercised to avoid piercing the closely adherent veins,

The Anterior Crural Nerve (Fig 69, 5) supplies branches to
all the muscles of the front of the thigh except the tensor fasciam
femoris, and also gives a branch to the pectineus on the inner side
of the limb. The branch to the sartorius has been already seen to
arise from the middle cutaneous nerve, and the remaining branches
can now be traced from the deep division. The nerve to the vastus
internus (19) and that to the vastus externus both supply small
twigs to the knee joint. The nerve to the pectinens, which is often
double, (10) crosses transversely beneath the femoral vessels to the
surface of the pectineus muscle.  From several of the upper
muscular branches twigs are given to the hip joint.

The Internal Ea.phenuus Nerve (Fig. 69, 22) is the longest
branch of the deep division of the anterior crural nerve. It lies close
to the outer side of the femoral artery, and enters Hunter’s canal with
it ; then erossing the artery near the lower end of the canal it pierces
the sheath, appearing beneath the sartorius at the inner side of the
knee. In the thigh it gives a communicating branch to a subsartorial
plexus formed by the internal ecutaneous and obturator nerves, and
at the knee its internal patellar branch pierces the sartorius and ends
in the patellar plexus., The nerve becomes cutaneous between the |
sartorius and gracilis, and runs down the inner side of the leg and
foot. :

IxNER SIDE OoF THE THIGH.
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[The superficial muscle of the inner side of the thigh (adductor !
longus) is already partially seen; to expose the rest of the region, |
an incision is to be made along the rami of the pubes and ischium,
and the skin is to be mIIELtEtl when the gr am}lh will be brought
into view, The femoral vessels must either be cut and turned dnwn,
or pulled torcibly ontwards. ]

A few cutaneous branches of nerve to the skin of the inner side
of the thigh will be found appearing below the adductor longus.
They are derived from the obturator.

The Adductor Longus (Fig 65, 13) arises by a round tendon
from the front of the os pubis immediately below the crest, and
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expands to be inserted into the inner border of the linea aspera, in
the middle third of the bone and into the internal intermuscular
geptum, blending with the insertions of the adductors brevis and
magnus. It is supplied by the superficial division of the obturator
nerve. In the middle third of the thigh it separates the superficial
from the deep femoral vessels, the latter disappearing from Scarpa’s

triangle between the adjacent borders of this muscle and the pectineus,
- The Gracilis (Fig. 66, 20) is the most internal of the muscles
of the thigh, and arises from the rami of the os pubis and ischium
- by a broad thin tendon about three inches wide. It is inserfed into
the inner surface of the tibia under cover of the sartorius and above
 the semi-tendinosus, a bursa intervening between it and these
- muscles. It is supplied by the superficial division of the obturator
- nerve,

[The adductor longus is to be divided near its origin and turned
down, in order to expose the adductor brevis and the insertions of
. the pectineus, psoas, and iliacus. The branch of the obturator nerve
to the muscle is to be preserved, and the profunda vessels are to be
- cleaned as far as exposed.]

The Pectineus (Fig. 66, 4) has been already seen in relation
- with the femoral artery and forming part of the floor of Scarpa’s
' triangle. It arises from the inner part of the ilio-pectineal line and
from the triangular surface immediately in front of it, between the
- pubic spine and the ilio-pubic eminence ; and winds to the back of
' the femur to be inserfed into the upper part of the pectineal line
 leading from behind the trochanter minor to the linea aspera, a
' bursa intervening. It is supplied by the anterior crural nerve and
| sometimes also by the obturator or accessory obturator. In front of
it lie the femoral and profunda vessels and part of the anterior crural
- nerve the internal circumflex vessels wind over its upper border, the
profunda vessels disappear from Scarpa’s triangle at its lower border,
‘and its deep surface is in relation with the obturator externus,
the adductor brevis, the superficial division of the obturator nerve,
and the inner part of the capsule of the hip joint.

o

[The pectineus should be divided and turned aside, in order to
' bring the deeper parts into view, viz., the obturator externus and the
obturator nerve, with the accessory obturator nerve, if present; a
'@E::t of the hip-joint, and more of the internal circumflex artery than
has yet been seen. |

Insertion of the Psoas and Iliacus.—The two muscles are
conjoined as they enier the thigh ; the psoas is inserted by tendon

|
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into the small trochanter, the iliacus by tleshy fibres into the tendon
of the psoas, and into a triangular mark on the femur below the
small trochanter and in front of the pectineus insertion.
The Adductor Brevis (Fig. 66, 18) has the superficial division
of the obturator nerve lying upon
Fig. 66. it, and the deep division of the
same nerve between it and
the adductor magnus. It arises
from the front of the pubie
ramus, below the adductor longus
and between the gracilis and
obturator externus, and is n-
sertedd into the whole of the line
leading from the lesser tro-
chanter to the linea aspera,
behind the pectineus and upper
part of the adductor longus and

Fig. 66. — Profunda artery and its
branches (Bonamy and Beau).

Tliacus.

Psoas.

External iliac artery.

Internal iliac artery.

. Deep circumflex iliac.

Deep epigastrie.

Tensor vaginge femoris.

. Common femoral artery.

. Superficial femoral artery.

10. Symphysis pubis.

11. External circumflex artery.

12. Adductor longus (origin).

13. Vastus externus,

14. Pectineus.

15. Adductor longus (insertion).

16. Profunda (too large in the draw=
ing).

17. Crureus.

18. Adductor brevis.

19. Femoral in Hunter's canal.

20. Gracilis. -

21. Vastus internus, |

22, Part of adductor maguus, S

23. Patella. |

24, I'art of adduector magnus.

25, Ligamentum patelle.

26. Semi-membranosus,

28. Anastomotica magna.

30. Superior internal articular.

32. Imferior internal articular.
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in front of the adductor magnus. It is supplied either by the deep

 or by the superficial branch of the obturator nerve,

The action of the adductors longus and brevis is to some extent

- implied by their name, but they are also flexors and external rota-

tors of the thigh, The adduction if combined with flexion can be
carried beyond the middle line, so as to cross the thigh over the
opposite limb. The pectineus is also an adductor, external rotator,
and flexor of the thigh, and the gracilis is an adductor of the thigh,

| and in addition a flexor and an internal rotator of the knee. All

the muscles of the inmer side of the thigh are supplied by the
obturator nerve, except the pectineus, which receives its nerve from
the anterior crural, with sometimes an additional twig from the
obturator or accessory obturator.

The Profunda Artery (Fig. 66, 16) has been seen to arise
from the femoral artery in Scarpa’s triangle, from one to two inches
below Poupart’s ligament ; lying at first to the ounter side of the
femoral artery and against the iliacus, and then winding inwards on
to the pectineus behind the femoral vessels and its own veins. It
next passes below the border of the pectineus behind the adductor
longus, which separates it from the superficial femoral vessels, and
on to the adductor brevis and magnus, ending 1;}? piercing the latter.
The profunda vein is superficial to its artery in the “lmh, of its

| course.

The Branches of the Profunda are the external and internal
circumflex, three perforating arteries, and a terminal branch,
besides branches to the muscles on the inside of the thigh.

1. The Exfernal U‘t.rr;mnﬂer artery (11) arises from the outer side
of the profunda near its origin, and has been already seen in the

- dissection of the thigh (p. 135). When this vessel, as is not unfre-
| quently the case, springs from the common femoral, the upper part

of the profunda is no longer external to the superficial femoral, but
lies behind or internal to it.

2. The Internal Circumfles artery (Figs. 67, 68) arises from the inner
side of the profunda near its origin,and passing backwards between the
psoas and the pectineus, re;l.chm th(.- obturator externus muscle above
the adductor brevis, where it divides into two terminal branches.
It supplies twigs to the muscles on the inner side of the thigh,
an anastomotic branch to the obturator artery, and an articular

. branch to the hip-joint. Of the terminal branches, one follows the

tendon of the obturator externus to the digital fossa of the great
trochanter, supplying the external rotator muscles and anastomosing

. with the gluteal, sciatic and first perforating arteries ; the other
. passes to the back of the thigh between the quadratus femoris and
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the adductor magnus, and supplies the upper part of the ham-
strings, anastomosing with the sciatic and first perforating arteries,
and occasionally with the

Fig. 67. external circumflex. The so-

called ** erucial anastomosis”

Femoral artery ......

Al ? ~ E. between these four vessels is
Psoas and Iliacus .... - —————@ ' seldom demonstrable.
Internal Circumflex A. _fuz, ~\C 3. The Perforating arteries

(Figs. 67, 68), typically
three in number, pierce the
adductor muscles to supply
the ham-strings and the vasti.
The superior and middle
arteries perforate the ad-
ductors brevis and magnus ;
the infertor arises below the
level of the adductor brevis,
and therefore perforates only
the adduetor magnus. The
nutrient artery to the femur
cenerally comes from the
middle perforating artery, and
when entering the foramen
in the linea aspera has
a direction from the knee
joint.

4, The Terminal branch
(Fig. 67, 68) ends in the
fibres of the adductor magnus,
or pierces it to join with the
inferior perforating and superior internal articular. The three perfo-
rating and terminal branches form a chain of anastomoses in and
behind the adductor magnus.

The Profunda Vein receives branches corresponding to those of
the artery and ends in the femoral vein. It is superficial to the
profunda artery throughout.

Pectineus.... ..o

Profunda artery ......

Superior Perforating A.

Adductor brevis ......

Middle Perforating A.

Adductor Longus ..

Inferior Perforating A.

Adductor Magnus .... —- h ]

[The adductor brevis is to be divided in order to expose the deep
portion of the obturator nerve, the adductor magnus, and the obtura-
tor externus, which are to be cleaned. |

The Obturator Nerve (Fig. 69, 8) is derived from the second,

Fig. 67.—Diagram of the profunda artery of the thigh (drawn by J. T,
Gray).

EPp e — i .
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THE OBTURATOR NERVE.

third and fourth lumbar nerves,
part of the obturator foramen
with the obturator artery, and
divides into superficial and deep
portions before piercing the ob-
turator externus.  The super-
ficial division lies upon the ad-
ductor brevis and supplies the
adductor longus, the adductor
brevis, and the gracilis, giving off

| filaments also to the subsartorial

Fig. 68.—Diagram of arteries of thigh.

ilio-lumbar artery.

Common iliae artery.

Deepeircumflex iliae anastomosing
with ilio-lumbarofinternaliliac.

Deep epigastrie,

Common femoral.

. Internal iliac, dividing into an-

terior and posterior trunks.

SoE w0

7. Deep femoral (profunda). (Should
be larger at origin.)
8. External iliac,
9. Descending branch of external cir-
cumflex.
+ 10. Obturator. 11. Popliteal.
12. Sciatic.

13. Superior external articular, anas-
tomoging with external cireum-
flex, &ec.

14. Internal pudic,

15. Inferior external articular.

16. Lower terminal branch of internal
eircumflex.

17. Posterior tibial recurrent (from
anterior tibial).

18. Superficial femoral

branches omitted).
19. Anterior tibial recurrent,
Perforating branches of deep
femoral, forming anastomotic
loops and supplying posterior
muscles,

. Superior fibular.

. Anastomotica magna.

Anterior tibial.

. Popliteal, giving off superior mus-
cular branches.

. Buperior internal articular.

. Inferior internal articular (sural
arteries arising below  this
omitted).

. Posterior tibial.

(muscular
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It leaves the pelvis at the upper

Fig. 68.
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plexus and an articular branch to the hip-joint. The deep division
supplies the obturator externus and, after passing behind the ad-
ductor brevis, gives a branch to the adductor magnus, and sends
an articular filament through this muscle to the back of the knee.
The adductor brevis is sometimes supplied by this division.

An Accessory Obturator nerve
is occasionally found passing
from the third and fourth nerves
of the lumbar plexus, over the
pubic bone to supply the pee-
tineus, or to replace more or less
the superficial division of the
obturator nerve.

The Adductor Magnus
(Fig. 66, 22) arises from the
external part of the ramus of the
os pubis, from the ramus of the
ischium, and from the lower

Fig. 69.—Nerves of the thigh (from
Hirschfeld and Leveillé).

. Gangliated cord of sympathetie.

. Third lumbar nerve.

. Branches to the iliacus internus,

. Fourth lumbar nerve.

Anterior erural nerve.

. Lumbo-sacral nerve.

. Branch to psoas,

. Obturator nerve.

. External cutaneous nerve (cut).

10. Nerve to pectineus.

11. Superficial division of anterior
crural nerve (cut).

12, Superticial division of obturator
nerve.

13, 13. Sartorius.

14, 14. Adductor longus.

15. Branch to rectus.

16. Deep division of obturator nerve.

17. Branches to vastus externus and
Crureus.

18. Adductor brevis,

19. Branch to vastus internus.

20. Adductor magnus. :

21. Vastus externus. ]

22, 22. Internal saphenous nerve.

23. Rectus femoris.

24. Patellar branch of saphenous
nerve.

25. Vastus internus,

26. Gracilis.

S0 00 =] O T H B2 B3O —
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of the ischial tuberosity. Its anterior fibres pass ontwards, with
different degrees of obliquity, to be inserted into the back of the
femur immediately below the quadratus femoris down to the linea

Fig- TI]-

: 222 w0 w®
|
aspera, and may be separated from the rest to form an * adductor
minimus ” ; the middle fibres pass into the whole length of the linea
aspera, and a small portion of the line leading from it to the internal
condyle ; while the posterior ischial fibres (24) run vertically down-
wards to end in a round tendon, which is inserted into the tubercle
ibove the inner condyle of the femur, and, by means of an expan-
son, into the lower part of the line leading to it. This tendon forms
“he arch for the passage of the femoral vessels into the popliteal
space and gives origin to the lower fibres of the vastus internus, The

I - .
fig. 70,—Section of the right thigh at the apex of Scarpa’s triangle (drawn by
1 G. E. L. Pearse).

1. Profunda vessels. 12. Deep obturator nerve.
2, Adductor longus. 13. External circumflex vessels,
‘3. Femoral vessels. 14. Adductor magnus.
4. Superficial obturator nerve, 15. Tensor vaginz femoris.
d. Bartorius. 16. Semi-membranosus.
6. Gracilis. 17. Vastus internus and crureus.
7. External cutaneous nerve. 18, Semi-tendinosus.
8. Pectineus. 19, Vastus externus.
9. Rectus femoris. 20. Small sciatic nerve.
0. Adductor brevis. 21. Biceps femoris.
1. Anterior crural nerve. 22, Great sciatic nerve.
H, L
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muscle is supplied by the obturator nerve, and also by the great sciatie. |
It is a powerful adductor and external rotator of the thigh, and its |
vertical posterior fibres also aid the hamstrings to extend the hip. |

Above the upper border of the adductor magnus a portion of the |
Obturator Externus can be seen. It arises from the anterior and |
inferior margins of the obturator foramen, and from the anterior §
two-thirds of the outer surface of the obturator membrane. The |
fibres are directed outwards and backwards, and end in a tendon
which passes below the acetabulum and behind the neck of the ’f
femur (a bursa intervening), to be inserted into the digital fossa of the !'
femur, as will be seen in the dissection of the buttoek (page 151).

The obturator externus is an external rotator and adduetor of the
thigh, and is supplied by the obturator nerve.

The obturator artery is best seen after the removal of the thigh®
from the pelvis, in the dissection of which its description is|
included. ;

TaE Burtock.

[The body being turned on its face, the buttoecks are to be raised|
by blocks beneath the pelvis until the thigh can be well flexed with{
the knee on the table, or, if preferred, the legs may be allowed to!
hang over the end of the table.]

The dissector should recognize the crest of the ilium, which wil®
bound his dissection superiorly, also the sacrum and coceyx, and the!
tuberosity of the ischium. The latter can be felt through the glute
maximus in the extended position of the limb, or immediately
beneath the integument when fhe hip joint is flexed. The relations
of the trochanter to the several parts of the pelvis in the differen
positions of the limb are of great practical importance in the diagnosi
of fractures and dislocations, and should be carefully examined
The “fold of the buttock ” varies according to the amount of fai =
and the muscular development of the subject. It should be noticed
that it does not coincide in direction with the oblique lower borde!
of the gluteus maximus but when the limb is extended runs almos!
horizontally outwards, crossing the muscle near its middle (Fig. 52 1
The prominences of the inner and outer hamstrings and the hollow
of the ham will be seen during flexion, and it should be noted ha
readily the space can be explored in this position owing to the re
laxation of the fascia.

[An incision is to be made along the crest of the ilium, and dow
the middle of the sacrum to the tip of the coccyx, when, if
perinzeum and thigh have been dissected, it will only be necessé
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to make another cut across the upper part of the back of the thigh,
following the fold of the buttock obliquely downwards and outwards,
to allow the large flap of skin to be reflected outwards.]

The amount of fat beneath the skin of the buttock varies con-
giderably, and if there is a large quantity it is not advisable to spend
time in looking for cutaneous nerves.

The Cutaneous Nerves are descending and aseending.

The descending branches will be found passing over the middle of
' the crest of the ilinm, and are the iliac branches of the last dorsal
and first lumbar ( 11m hypogastric) nerves, the former being in
front of the latter. There are a few branches also derived from the
posterior divisions of the upper sacral nerves, which pass from the
back of the sacrum,

The ascending branches are derived from the lesser sciatic nerve
and turn round the lower border of the gluteus maximus, to supply
the integument over the lower part of the buttock.

' [The portion of deep fascia covering the gluteus medius and seen
‘tin ront of the glutens maximus is to be cleaned, and then the gluteus
‘maximus ltseli the fibres being put on the stretch by flexing and
/inverting the tluuh, and the dissector beginning at the upper border
‘of the muscle on the right, and its lower border on the left limh.]

i The Gluteus Maximus (Fig. 71, 2) arises from the rough
‘triangle between the posterior third of the crest of the ilium and
Ithe superior curved line on the dorsum ilii ; from the lumbar fascia,
from the lower part of the sacrum, and the side of the first three
pieces of the coccyx; and by deep fibres from the posterior surface of
he great sacro-seiatic ligament, which will be seen when the muscle is
Jdivided. The fibres run downwards and outwards, and the upper
alf of the muscle is dnserted into the fascia lata (ilio-tibial band),
‘he lower half being also attached superficially to the fascia, but
EEEPI]’ to the muﬂh cluteal ridge leading from the back Df the
‘rochanter major to the linea aspera of the Temur.
The gluteus maximus is one of the most important muscles of
Eﬁ lower extremity. Acting from the pelvis it is a powerful extensor
d external rotator of the thigh, and a tensor of the fascia lata,
nd its lower fibres aid in adduction. Acting from the femur it
xtends and rotates the trunk. It is supplied by the inferior gluteal
erve, a branch of the sacral plexus or of the small sciatic nerve.

[The gluteus is to be divided near its origin and turned down,
hen its attachment to the sacro-sciatic llu!lml?'.'l'lt above and the
rﬂm below will be better seen. Some branches of the gluteal

L 2
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artery at the upper, and of the sciatic at the lower part of the
muscle must necessarily be divided, but the nerves going to its under
surface from the small sciatic should be preserved it possible.]

Three burse will be found in connection with the gluteus maxi-
mus : one between the upper part of its
tendon and the great trochanter ; a second |
between the tendon and the vastus ex-
ternus ; and a third over the tuberosity of |
the ischium. The latter is subcutaneous
when the thigh is flexed, but is covered by ||
the muscle during extension. ;

The Parts beneath the Gluteus
Maximus (Figs. 72, 73) can now be seen, =
covered by loose cellular tissue, which is
to be removed. They are from above
downwards:—1, gluteus medius; 2, super-
ficial branches of the gluteal vessels; 3,
pyriformis muscle ; 4, sciatic vessels and
nerves (greal and small) and inferior
aluteal nerve ; 5, pudic vessels and nerve,
and nerve to obturator internus; 6,
tendon of the obturator internus with
the gemelli muscles above and below it;
7, the tendon of the obturator externus
usually concealed by the inferior gemellus
and quadratus ; 8, quadratus femoris and
upper border of adductor magnus; 9, great
sacrg-sciatic ligament ; 10, tuber ischii
and muscles attached to it; 11, terminal
branches of internal circumflex vessels,
appearing above and below the quadratus
femoris ; 12, the upper end of the femur
with the vastus externus.

A

| These structures are to be cleaned
far- as possible at once, and will be ex

Fig. T1.—Muscles of the posterior femoral and gluteal region (from Wilson. )

1. Gluteus medius. 7. Semi-membranosus.

2, Gluteus maximus. 8. Gracilis,

3. Vastus externus covered by fascia 9. Part of the inner border of th
lata, adductor magnus. i

4. Long head of biceps. 10. Edge of sartorius, )

5. Short head of biceps. 11. Popliteal space. !

6. Semi-tendinosus, )2, Gastrocnemius, *
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| amined in succession. In order to clean the muscles, the thigh
. must be well rotated inwards, and for the gluteus medius, it must be
erossed beneath the opposite limb. Care should be taken to pre-
serve an anastomosis of arteries between the tuber ischii and great
trochanter. |

The Gluteus Medius (Fig. 71, 1) arises from an area upon the
dorsum ilii bounded by the superior and middle curved lines and the
anterior four-fifths of the external lip of the iliac crest ; and from
i the fascia lata covering it above the gluteus maximus. The fibres
converge to be fnserted into the diagonal line of the great trochanter,
extending from its posterior superior angle obliquely downwards and
- forwards.

The anterior border of the gluteus medius is frequently united
with that of the minimus and with the ilio-trochanteric band, which
lies beneath it. The insertion of the gluteus medius is best seen
when the muscle has been divided. Two burse will be found in
connexion with its tendon, one separating it from the surface of the
great trochanter above the diagonal line, the other from the tendon
of the pyriformis.

I B e e g i  —w——n s

. [The gluteus medius is to be divided close to its origin without
injuring the gluteus minimus, the separation from which is marked
by an artery ; and the anterior borders of the muscles having been
separated with the scalpel, the gluteus mediuns is to be turned down
. without injuring the vessels and nerves beneath. ]

| The Gluteus Minimus (Fig. 72, 8) arises from the area

i bounded by the middle and inferior curved lines, the upper part of

. the anterior margin of the great sciatic notch, and the anterior

. border of the ilium as far as the anterior inferior spine. It is in-

, serted into the anterior border of the great trochanter. A burse is

- usually found between its tendon and the trochanter.

’ The two smaller glutei acting from their insertion incline
the trunk laterally towards the s#me side, and aid also in flexion,
extension, and rotation. If the pelvis be fixed, they act as abductors

 of the thigh and assist in the movements of flexion, extension, and

. rotation of the limb, the anterior portions of both muscles rotating

. inwards and flexing, the posterior portions rotating outwards and

extending. They are both supplied by the superior gluteal nerve.
The Pyriformis (Fig. 72, g) arises from the front of the lateral

mass of the sacrum between the 1st, 2nd, 3rd, and 4th sacral
foramina as well as from the grooves external to the foramina, also
from the upper part of the great sciatic notch, and often from the
great sacro-sciatic ligament ; passing out of the great sacro-sciatic

-

L
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foramen it ends in a round tendon, which crosses the tendons of the
obturator internus and gemelli and is inserted into a distinct depres-
sion at the posterior part of the upper margin of the great trochanter.
The muscle is occasionally divided into two parts by the passage of
a portion of the great sciatic nerve through its fibres, It is an
external rotator and abductor of
the thigh in the extended posi-
tion, and an abductor when the
limb is flexed. It is supplied
by a special branch of the sacral
nerves within the pelvis.

The Obturator Internus
and Gemelli (Fig. 72, 11).—
Only the tendon of the obtu-
rator internus is now seen, the
muscle arising from the inner
surface of the true pelvis around
the anterior two-thirds of the
obturator foramen, and from the
corresponding portion of the inner
surface of the obturator mem-
brane. The tendon winds out
of the lesser sacro-sciatic foramen,
and, being joined by the gemelli,
passes forwards and outwards
beneath the tendon of the pyri-
formis (with which it is more or
less united) to be inserted in fromt of it into a depression at the
anterior part of the upper margin of the great trochanter. The
gemelli (twin muscles) (10, 12) are placed above and below the
tendon of the obturator internus and are inserted into its margins and
deep surface, but one or both may be absent ; the superior arises

Fig. 72.—Deep museles of the gluteal region (from Wilson).

1. Tlium. 11. Obturator internus, passing out of
2. Sacrum. the lesser sacro-sciatic fora=
3. Posterior sacro-iliac ligament. medn.
4, Tuberosity of the ischium. 12, Gemellus inferior.
5. Great sacro-sciatic liganment. 13. Quadratus femoris.
6. Lesser sacro-sciatic ligament. 14. Adductus magnus.
7. Trochanter major. 15. Vastus externus.
8. Gluteus minimus. 16. Biceps.
9. Pyriformis. 17. Gracilis.
10. Gemellus superior. 18. Semi-tendinosus.

The tendon of the obturator externus appears between the gemellus inferior
and the quadratus femoris.
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from the external surface of the spine of the ischium and adjacent
portion of the lesser sciatic notch ; the inferior arises from the upper
- and back part of the tuber ischii, and is the larger and more con-
stant muscle,

If the tendon of the obturator internus be divided near its inser-
- tion without disturbing the gemelli, and drawn up from the margin
of the sciatic foramen, a large bursa will be found, which, when
opened, will be seen tc lubricate the under surface of the tendon and
the margin of the lesser sacro-sciatic foramen. A second bursa,
sometimes communicating with the first, lies between the tendon
and the capsule of the hip-joint. The ischial surface of the
tendon is subdivided by two or three deep grooves, and the margin
of the bone is encrusted with cartilage which presents ridges corre-
sponding with these.

The obturator internus and gemelli are abductors and rotators out-
wards of the thigh when it is extended, but abductors only when it
is already flexed. The obturator is supplied by a special branch from
the upper part of the sacral plexus, which also gives a branch to the
superior gemellus ; the inferior gemellus is supplied by the nerve to
the quadratus from the sacral plexus,

The Tendon of the Obturator Externus (Fig. 73, 20) will

be found lying deeply between the inferior gemellus and the
quadratus muscle. The origin of the muscle has been already seen
(p- 146), and the tendon, after passing through the groove below
the acetabulum, is iuserted into the digital fossa at the root of the
great trochanter. It is in close relation to the upper terminal
branch of the internal circumflex artery. The obturator externus
I8 a rotator outwards and a feeble adductor of the thigh, and is
supplied by the deep division of the obturator nerve.
: The Quadratus Femoris (Fig. 73, 24), so named from its
quadrilateral shape, arises from the outer side of the tuberosity of the
ischium externally to the hamstring muscles, and passes horizontally
outwards to be tnserfed on an eminence on the back of the femur
below the middle of the posterior intertrochanteric line and imme-
| diately above the adductor magnus, with which it iz sometimes
continuous, The point of insertion has been termed the * linea
quadmti” though a distinet line seldom exists at the spot. The
- muscle is an ettemal rotator and adductor of the thigh, and is
- supplied by a special branch from the sacral plexus, whlch also gives
a twig to the gemellus inferior. It is separated from the lesser
trochanter by a bursa_

The Gluteal Artery (Fig. 73, 5) is a branch of the posterior
division of the internal iliac artery, and emerges from the pelvis

" .
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through the great sacro-sciatic foramen above the pyriformis. It
appears at the lower border of the gluteus minimus, and breaks up into
superficial and deep divisions. The superficial division is distributed to
the under surface of the glutens maximus, and its root may be found
at the junction of the upper and middle thirds of a line running
from the posterior superior iliac space to the posterior superior angle
of the great trochanter (Fig. 52). It anastomoses in the gluteus
maximus with the inferior gluteal branch of the sciatic artery,
and with posterior branches of the lateral sacral. Unlike the deep
division it is unaccompanied by a nerve. The deep division sub-
divides into superior and inferior branches. The superior branch (4)
runs along the middle curved line of the ilium between the gluteuns
medius and minimus ; both of which it supplies, and ends at the
anterior border of the ilium by anastomosing with the superior
branch of the external circumflex and with the deep circumfiex iliac
artery. The inferior branch (6) crosses the gluteus minimus to the
great trochanter, to supply the parts in its neighbourhood and ends
in the tensor vaginge femoris, anastomosing with the external circum-
flex and sciatic arteries,

Vene comites accompany the branches of the artery and open into
the internal iliac vein. The branches of the deep division are
accompanied by those of the superior gluteal nerve.

The Seciatic Artery (Fig. 73, 13) is a branch of the anterior
division of the internal iliac artery, and emerges from the pelvis
through the great sacro-sciatic foramen below the pyriformis, where
its position is indicated by a point at the junction of the middle
and lower thirds of a line running from the posterior superior iliac
spine to the ischial tuberosity (Fig. 52). It gives large inferior
gluteal DLranches to the glutens maximus, and muscular branches to
the other smaller muscles of the neighbourhood, accompanying their
respective nerves ; and anastomoses with both the external and in-
ternal circumflex arteries of the profunda femoris. Its named
branches are, 1, the coeeygeal (15), which pierces the great sacro-
sciatic ligament to supply the parts about the coccyx; 2, the comes
nervi ischiadici (28), which runs upon the great sciatic nerve and
into its terminal branches, and appears to be the direct continuation
of the main trunk ; and 3, the anastomotic branch (16), which passes
to the root of the great trochanter to anastomose with the gluteal
and internal circumflex arteries and sometimes with the external
circumflex in the so-called crucial anastomosis.

The we¢ins corresponding to the sciatic artery open into the internal
iliac vein. ]

The Internal Pudiec Artery (Fig. 73, 9) is only seen in its
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eourse over the spine of the ischium, as it winds out of the great
sacro-sciatic foramen below the pyriformis to re-enter the pelvis by
the lesser sacro-sciatic foramen, above the tendon of the obturator

internus.

The artery is accompanied by its vein and by two nerves,

& ———
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Fig. 73.— Arteries of the buttock (after Henle).

Glutealartery (superficial branch).
Gluteus medius (origin).
Gluteus maximus (origin).
Superior deep gluteal artery.
Trunk of gluteal artery.
Inferior deep gluteal artery.
I‘{riﬁ:-nnis.

Gluteus minimus.

Pudie artery.

Great sciatic nerve.

Small sacro-seiatic lizament.

. Gluteus medius (insertion).

13,

ﬁl-j.

Seiatic artery.
Great trochanter.

15.
16.

17.
18.

Coceygeal branch of sciatie artery.

Anastomotic branch of sciatic
artery.

Great sacro-sciatic ligament,

Obturator internus and the two
gemelli.

. External sphincter ani.
20.
. Inferior hamorrhoidal artery.
. Insertion of gluteus maximus.
. Ischial tuberosity,

. Quadratus femoris.

. Small trochanter.

Tendon of obturator externus,

Comes nervi ischiadiei.
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the pudic nerve lying to its inner side and the nerve to the obturator
internus externally.

A Dbranch of artery will be found both at the upper and lower
borders of the quadratus. The
upper is a branch of either the
internal ecireumflex or obturator
artery accompanying the tendon
of the obturator externus, and
the lower, which is more con-
stant, is one of the terminal
branches of the internal ecir-
cumflex artery. These anasto-
mose with the sciatic artery, and
the lower also with the first
perforating of the profunda. :

Fig. 74.—Nerves of the buttock and
back of the thigh (from Hirschfeld
and Leveillé).

Gluteus maximus.

Gluteus medius,

Gluteal artery and superior gluteal

nerve.,

Gluteus minimus.

Nerve to ohturatar internus.

Pyriformis.

Pudie nerve,

Small seiatic nerve.

Great sacro-sciatic ligament,

10. Obturator internus and gemelli,

11. Inferior gluteal nerve from small
sciatie.

12. Tendon of obturator externus.

13. Inferior pudendal nerve
(Soemmering).

14. Quadratus femoris.

15. Gracilis.

16. Great sciatic nerve.

17. Adductor magnus.

18. Insertion of gluttus mamm'ﬁﬂ :

19. United origins of semi-tendinosus
and biceps. -

20. Short head of biceps.

21. Semi-membranosus.

22, Tendon of hicnps.

23. Tendon of semi-tendinosus.

24. External popliteal nerve,

25. Internal popliteal nerve.

26, Communicans fibularis nerve.

27. Popliteal artery.

20. Gastrocnemius,

31. Communicans tibialis nerve.
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The Superior Gluteal Nerve (Fig. 74, 3) is a branch of the
lumbo-sacral cord, and emerges from the pelvis with the gluteal
artery above the pyriformis. It divides into two branches, which
" accompany the deep division of the artery between the gluteus
" medins and minimus and supply these musecles, the lower one
' going forward to the tensor fascize femoris.

. The Small Sciatic Nerve (Fig. 74, 8) is one of the main

of the pyriformis to become the cutaneous nerve at the back of the
| thigh. As soon as it emerges from the pelvis it gives recurrent
-cutaneous branches to the skin over the lower part of the gluteus
maximus, and sometimes an inferior gluteal branch to the under
‘surface of the muscle itself. It then gives oft the inferior pudendal
mnerve which winds below the tuberosity of the ischium to the
‘perinzeum, and other cutaneous branches which descend to supply
\the back of the thigh, popliteal region and upper half or more
of the_calf (13).

The Inferior Gluteal Nerve most frequently has a distinct origin
from the sacral plexus, and is not very intimately connected with
the small sciatic : it is the nerve of supply to the gluteus maximus.

The Great Sciatic Nerve (Fig, 74, 16) is the largest trunk of
\the sacral plexus, and appears at the lower border of the pyriformis,
or occasionally pierces the muscle. At the level of the hip-joint it
lies upon the posterior lip of the acetabulum, then runs upon the
obturator internus and gemelli, quadratus femoris, and adductor
‘magnus between the ischial tuberosity and the great trochanter, close
to the inner side of the neck and lesser trochanter of the femur,
land becomes related posteriorly with the shaft about the middle
of the thigh after disappearing beneath the hamstring muscles.
Usually this nerve gives no branches in this region, but the nerves
‘to the quadratus and hip-joint are sometimes derived from it,
instead of from the sacral plexus itself. The position of the trunk
must be remembered in making posterior counter openings in
connexion with hip disease or after excision.

. The Nerve to the Obturator Internus (Fig. 74, 5) arises
;!frum the upper part of the sacral plexus, and leaves the pelvis be-
. low the pyriformis, taking the same course as the pudic vessels and
mnerve over the spine of the ischium, but lying to their outer side.
| [As it winds into the lesser foramen it gives a branch to the superior
gemellus, and then supplies the fibres of the obturator within the

pelvis,
| The Nerve to the Quadratus (Fig. 74) arises from the anterior
- surface of the sacral plexus, and passes with a branch from the

L
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sciatic artery, beneath the obturator internus tendon to supply the
quadratus and inferior gemellus, It lies against the back of the
hip-joint, to which it gives a branch.

The Pudiec Nerve (Fig. 74, 7) from the sacral plexus, is seen
lying on the spine of the ischium internally to the pudic vessels. If
the inferior heemorrhoidal nerve should happen to arise separately
from the sacral plexus, it will be found accompanying the pudic in
this position.

TaHE POPLITEAL SPACE.

The dissection of the popliteal space should be made before the
skin on the back of the upper part of the thigh is removed, so that
the relations of the parts in the ham may be undisturbed.

[A vertical incision is to be made in the middle line of the limb at
the back of the knee, extending for six inches above and the same
distance below the joint. A transverse incision at each end of this
will allow the skin to be fully reflected. A few branches of the small
sclatic and internal cutaneous nerves may be found in the superficial
faseia, which is to be removed in order to expose the deep fascia.]

Deep or Popliteal Fascia.—This is continuous with the fascia
lata, and strengthened by fibres from the hamstring tendons. It
stretches across the popliteal space to protect the vessels and nerves
beneath, and is tense when the limb is extended, but is at once
relaxed on bending the knee. Branches of the small sciatic nerve
are distributed to the integument over the space.

[ The faseia being removed, the hollow of the ham will be bronght
into view filled with loose fat, which is to be removed to expose the
popliteal vessels and nerves. The internal popliteal nerve and the
popliteal vessels will appear in the middle of the space, the external
popliteal nerve near its outer boundary. Imbedded in the fat of the
popliteal space are some lymphatic glands, and it may be noted that
there are no glands in the limb below this point except, perhaps, one
with the anterior tibial vessels. The boundaries of the space are to
be carefully cleaned, care being taken,at the lower part, of two small
nerves and a vein which run on the back of the leg, as well as of
some small articular twigs to the knee-joint at the sides of the space.
The upper articular arteries are to be found running inwards and
outwards above the condyles of the femur, and a third azygos branch
plercing the posterior ligament of the knee-joint.]

The Popliteal Space (Fig. 75) is a lozenge-shaped cavity at the
back of the knee, which in the dissected state extends for some dis-
tance above and a little below the joint. It is continuous above with
Hunter’s canal through the opening in the adductor magnus, and




below with the deep intermuseular spaces of the leg.
is bounded externally by the biceps ;
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Fig. 75,
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Its upper part
internally by the adductor

magnus and more superficially by the semi-membranosus and

tendon of the semi-tendinosus,

Its lower part has one of the fleshy

Tt Lt B

Fig. 75.—The popliteal space (from University College Museum).

Small sciatic nerve (turned up).

Biceps and external popliteal
nerve.

Semi-tendinosus.

Internal popliteal nerve.

Semi-membranosus,

Popliteal vein.

Superior internal artieular artery
and articular branch of obtura-
tor nerve.

Popliteal artery.

9.
10.

11.
12,
13.
14.
15.
16.
17.
19.

Gracilis.

Superior external articular artery
and articular nerve.

Sartorius.

Plantaris,

Gastrocnemius, inner head.

Gastrocnemius, outer head.

Communicans tibialis nerve.

Communicans peronel nerve.

External saphenous vein.

Internal saphenous nerve.
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heads of the gastrocnemius muscle on each side, and on the outer
side there is, in addition, the small plantaris muscle.

The floor of the space is formed at the upper part by the triangular -

popliteal surface of the femur he-
Fig. 76. tween the divisions of the linea
' ] aspera ; next by the posterior liga-
ment of the knee-joint ; and at the
lower part by the popliteus muscle
and the fascia covering it. The
popliteus can only be seen when the
inner head of the gastroecnemius is
divided near its origin and turned
down.

The Internal Popliteal Nerve
(Fig. 75, 4) is the most superficial
of the important structures in the
ham, It is the larger division of
the great sciatic nerve, and passes
down the middle of the space, dis-
appearing beneath the gastrocne-
mius musele. It crosses from the
outer to the inner side of the popli-
teal artery, which it accompanies to
the lower border of the popliteus
muscle. Its branches are (1) @~
ticular, three in number, which
pierce the posterior surface of the
knee-joint, and accompany the two
internal and the azygos articular
arteries ; (2) muscular to the gas-
trocnemius (one to each head),
o I soleus, plantaris and popliteus ;
20 the branch of the popliteus being

Fig. 76.—Deep dissection of the popliteal space (from Hirschfeld and Leveillé).

1. Adductor magnus. 12. Outer head of gastrocnemius.

2. Vastus externus. 13. Tendon of semli-membranosus.
3. Popliteal vein. 14, Communicans peronei nerve.

4. Great sciatic nerve. 15, Inner head of gastroenemius.

5. Popliteal artery. 16. Soleus.

6. Short head of biceps. 17. Inferior internal articular artery.
7. Internal popliteal nerve. 18. Gastrocnemius.

8. External popliteal nerve, 19. Popliteus.

9. Vastus internus. 20. External saphenous vein and
10. Long head of biceps (cut). nerve.
11. Buperior internal articular artery.  21. Tendon of plantaris,
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peculiar in that it ruus upon the posterior surface of the muscle, then
turns upwards around its lower border to enter its anterior or
deeper surface ; and (3) the external saphenous nerve ® or ramus com-
municans tibialis, which lies in the groove between the heads of
the gastrocnemius (sometimes beneath a few of its fibres), and will
be traced in the dissection of the back of the leg.

The External Popliteal or Peroneal Nerve (Fig. 75, 2), the
other division of the great sciatic, is altogether under cover of the
biceps at the upper part of the space, but becomes visible close to
its tendon mnear the head of the fibula. It gives a communicating

 branch (ramus communicans peronei vel fibularis) down the back of

the leg to join the external saphenous nerve, and two or three arti-
eular branches. Of these two, sometimes arising together, accompany
the two external articular branches of the popliteal artery ; the other
' (the recurrent articular) winds to the front of the joint with the
recurrent branch of the anterior tibial artery. An external cuta-
neous nerve to the outer side of the leg arises either from the
 external popliteal itself, or more frequently from the communicans

 fibularis. The sciatic nerve may be found at the upper angle of the

space when its bifurcation is unusually low.

The Popliteal Artery (Fig. 75, 8) is the continuation of the
 femoral artery, and extends from the opening in the adductor
- magnus to the lower border of the popliteus muscle, where it
divides into anterior and posterior tibials. It lies near the bottom
of the popliteal space, separated from the back of the femur by a
layer of fat of about a quarter of an inch in thickness (an important
 fact to remember in connection with supra-condyloid osteotomy) but
|1t 18 in direct contact with the posterior ligament of the knee, and
|_ the popliteus muscle and faseia. It has a direction from the inner
. 8ide of the femur to the middle of the leg. Its vein is first to its
- outer side then crosses it superficially and lies slightly to its inner
side below, whilst the internal popliteal nerve is still more super-
Lﬁcia.l and also crosses the artery from without inwards. The
commencement of the popliteal artery is under cover of the semi-
membranosus, the middle of the vessel is in the hollow of the ham,
uncovered by muscles, and its lower part is beneath the gastroc-
'nemius and plantaris muscles, A branch of the obturator nerve
' may be found on the upper part of the artery, and traced to the
baek of the knee joint.
The Branches (Figs. 75 and 76) of the popliteal artery are

| % The term External Saphenous is sometimes limited to the nerve formed by
‘the junction of the communicans tibialis with the communicans fibularis.
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superior and inferior muscular to the hamstrings and muscles of the
calf, and articular to the knee-joint.

1. The Superior muscular branches arise from the upper part of
the artery, and are distributed to the adjacent hamstring museles,
anastomosing with the perforating and terminal branches of the
profunda.

2. The Articular branches are five in number, viz., two superior,
two inferior, and one azygos.

The superior arteries, internal and external, arise just above the
condyles of the femur, and wind horizontally inwards and outwards
to the front of the knee-joint, to supply it, and to anastomose with
one another, with the anastomotica magna and the descending
branch of the external circumflex and the other arteries about the
joint. The external passes beneath the tendon of the biceps, the
internal beneath those of the adductor magnus and inner hamstrings.
The inferior articular arteries arise on the popliteus. The internal
(the lower of the two) runs obliquely downwards and inwards below
the inner tuberosity of the tibia following the upper border of the
poplitens and passing beneath the long portion of the internal lateral
ligament ; the external passes horizontally outwards altogether above
the head of the fibula between the external lateral ligament and the
semilunar fibro-cartilage to the front of the joint. The azygos arises
about the middle of the artery and pierces the posterior ligament with
the obturator nerve to supply the synovial membrane and erucial
ligaments, and to join the other branches.

3. The Inferior muscular branches (sural) are distributed to the
musecles of the calf,

Surgery.—The popliteal artery may be compressed by the hand
or a tourniquet. The operation of tying the popliteal artery for
aneurism is never performed, but it might be necessary to
the vessel if wounded ; in which case an inecision fo thesinner side of
the space would enable the operator to reach the middle of the ar
without injury to the nerves, or it may be readily accomplishe
through a 3-inch incision in the middle of the space.

The close relation of the artery to the posterior ligament of the
knee should be remembered in excision of the joint; and it is the
separation of the vessel above this point from the popliteal surface
of the femur by a pad of fat that has rendered feasible the operation
of supra-condyloid osteotomy, The close contiguity of the external
popliteal nerve to the biceps tendon and external lateral ligaments
exposes the nerve trank to some danger in arthrectomy for extensive
tubercular disease of the knee.

The Popliteal Vein (Fig. 76, 3) is formed by the junction of i
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' the anterior and posterior tibial veins at the lower border of the

popliteus. The vein is superficial to the artery, and lies slightly to
| its inner side at the lower part of the space, but crosses to the outer
side above. It receives tributaries corresponding to the branches of
the artery and, at a variable point, the external saphenous vein, which

g
~ lies on the back of the leg between the heads of the gastrocnemius,
. opens into it. Like the superficial femoral vein it is sometimes
represented by two venae comites, one of which is much larger than
~ the other.

- Four or five small lymphatic glands are placed close to the artery.
They receive the superficial lymphatics accompanying the external
. saphenous vein from the back of the leg and heel, and deep lym-
phatics accompanying the venwe comites of the anterior and tibial
hrteﬂes from the bones, muscles, &c. The efferent vessels end in
the deep femoral glands.

Ter Back or THE THIGH,

_ e skin left on the back of the thigh is to be removed, and some
small branches of the small sciatic nerve may be found in the sub-
*utaneous fascia ; the nerve itself will be seen on removing the deep
fascia, after which the hamstring muscles and the great sciatic nerve,
are to be cleaned. ]

|

i The Hamstring Musecles (Figs. 71 and 74) are three in num-
er, viz., the biceps on the outer side, and the semi-tendinosus and
~ semi-membranosus on the inner side. The gracilis and sartorius
night also be regarded as inner hamstrings. The biceps and semi-
‘endinosus, which arise in common, are superficial to the semi-inem-
branosus near the tuber ischii, and the semi-tendinosus maintains
18 relation to the semi-membranosus throughout. The short head
f the biceps will be found on the outer side of the lower part of

he femur,
| The Biceps (Fig. 74, 19) or outer hamstring arises by its long
ead from the tuber ischii, in common with the semi-tendinosus,
Ihﬂ. from the great sacro-sciatic ligament, with the fibres of which
18 in direct continuity. It crosses the great sciatic nerve and,
diverging from the semi-membranosus in the lower fourth of the
igh, forms the outer boundary of the popliteal space. The short
(z0), which is fleshy, arises from the outer lip of the linea
pera, nearly as high as the insertion of the gluteus maximus, and
m its outer division to within two inches of the condyle, and from
- e external intermuscular septum. The two heads having united
oposite the lower end of the femur, the muscle is inserted into

|
Rl
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the bicipital tuberosity on the outer side of the head of the
fibula, into the fascia of the leg, and by a slip which passes in
front of the tibio-fibular joint into the adjacent portion of the
tibial tuberosity. The tendon splits to enclose the lower end of
the long external lateral ligament, from which it is separated by a
bursa (Fig. 75, 2).
The Semi-tendinosus (Fig. 74, 19) arises by fleshy fibres from
the tendon of the biceps, and in common with 1t from the inner
portion of the back of the tuber ischii. It forms one of the inner
boundaries of the popliteal space, and ends in a long slender tendon,
which lies on the semi-membranosus posterior to the gracilis and
passes to be inserted into the deep fascia of the leg and into the tibia
Lelow the inner tuberosity, lying there beneath the tendon of the
sartorius and below that of the gracilis, and surrounded by a bursa
common to it and the two muscles named. Its fibres are crossed by
a tendinous intersection.
The Semi-membranocsus (Fig. 74, 21), though one of the
internal hamstrings, is external to the biceps at its origin. It arises
by a strong tendon from the outer and upper part of the tuber ischii,
and passing beneath the origins of the biceps and semi-tendinosus,
from which it is separated by a bursa, spreads into a broad tendon
from which the muscular fibres arise to form a thick belly that ex-
tends nearly as low as the knee. It is inserted by a short strong
tendon into an impression at the back of the inner surface of the
internal tuberosity of the tibia and into a horizontal groove in front
of this, beneath the internal lateral ligament of the knee. It gives
off two expansions, one running upwards and outwards to the
femur above the outer condyle, forming the oblique fasciculus of
the posterior ligament of the knee-joint, and the other to cover the
popliteus muscle (Fig. 82, g). Its tendon is separated from the
inner head of the gastrocnemius and from the knee-joint by a burse
that frequently communicates with the articulation ; and a second f
pursa will be found between it and the internal lateral ligament.
Action.—The hamstring museles flex the leg upon the thigh, and
extend the thigh upon the pelvis, asin walking or running, and when
the kuee is flexed the inner hamstrings with the popliteus gracilis
and sartorius rotate the leg inwards (pronation), and the biceps rotates
it outwards (supination). When the knee 1s extended and the leg
is the fixed point, they extend the trunk and aid 1n maintaining the §
erect posture of the body. They also assist the glutei in re ing §
the flexion of the trunk, by controlling the force of gravitation. 14
the thigh be flexed while the knee is extended, the hamstrings and |}
areat sciatic nerve become very tense, and when great force is used
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1!1:,]1&3& structures may be ruptured. Hence the knees must always
‘be flexed when the subject is placed in the lithotomy position for
dissection of the perineeum. The hamstrings arve supplied by the
great sciatic nerve,
The Great Sciatic Nerve (Fig. 74, 16), see page 155, is con-
tinued from the buttock and, after leaving the quadratus femoris,
lies on the posterior surface of the adductor magnus, to which it
gives a branch, and passes beneath the biceps, supplying this and
the semimembranosus and semitendinosus. At a variable point, but
generally about the middle of the thigh, the nerve divides into the
internal and external popliteal trunks, which have Leen already traced.
~ | Beneath the sciatic nerve will be seen the posterior surface of the
* adductor magnus, and piercing the muscle at various points close to
. its insertion are the terminations of the perforating arteries from the
- profunda and the terminal branch of the artery itself, which are
- now seen to supply the hamstring muscles (». p. 142). The terminal
~ branch of the fnternal cirewmflex artery, between the quadratus and
~ he adductor magnus, can now also be more fully traced out,
| The Porrireus muscle is described on page 172.

B EBefure the subject is re-turned, the gluteus minimus, pyriformis,
- imd obturator internus should be turned aside, and the back of the
~ aip-joint dissected, but the joint itself should not be opened,
- Jpportunity should now he taken to trace the reflected tE]lEﬂIl of
- he rectus femoris, arising from a rough impression above the aceta-
- pulum. When the subject is replaced on its back, the front of the
- oint is also to be dissected by removing the psoas and iliacus
md the remains of the pectineus. After learning the external
~ igaments, the joint may be opened and the intracapsular structures
amined. The limb may then be removed. ]

I

- The Hip-Joint is the best example in the body of an enarthrodial
ball-and-socket joint, and is furnished with a powerful capsular

- gament, besides other articular structures.
- | Relations.—The hip-joint has in front the united psoas and iliacus
nd the outer edge of the pectineus; and more superficially lie the
tus, the femoral vessels and the anterior crural nerve ; behind,
the pyriformis, obturator internus, and gemelli, the obturator

- «ternus and upper fibres of the quadratus femoris, with the sciatic

- brves and vessels lying upon them close to the posterior margin of

- le acetabulum ; above and externally, lie the glutens minimus and

- e ilio-trochanteric band ; and below and internally, are the tendon

| the obturator externus and the pectineus (Fig. 77).

- | The ligaments of the hip-joint ave of two kinds, those which com-
! M 2
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plete and deepen the socket—the transverse and cotyloid, and those
which connect the two bones—the capsular and the round.

The Capsular Ligament (Fig. 79, 1) is attached to the margin of
the acetabulum, and to the transverse ligament above ; and surrounds

-

the upper end of the femur below. Its upper attachment follows the i _
acetabular border, but extends beyond this to the anterior inferior “§
iliac spine above, to the body of the ischinm at its junction with the
ilium behind, and to the body of the os pubis and obturator externus
fascia in front. Its lower attachment passes around the femur, from
the tubercle (tuberculum colli superius)along the spiral line to a rough

e e - _—

Fig. 77.—Vertical section through the hip-joint showing the head of the femur, the
capsule, and the musecles surrounding the articulation (modified from Henle). =

1, 2. Gluteus medius, 9. Semitendinosus and biceps.

3. Obturator internus and gemelli. 10, Psoas. I
4. Ilio-femoral band. 11. Semimembranosus. 3
5. Ischio-femoral band. 12, Pubo-femoral band. 4
fi. Rectus femoris. 14. Obturator externus. "
7. Quadratus femoris. 16. Symphysis pubis. g
8. Iliacus. F. Section of head of femur.
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elevation (tuberculum colli inferius) at the level of the lower part of
the lesser trochanter. Thence it runs up the undescribed capsular
line in front of the latter eminence, and crosses the middle of the
back of the neck to reach the digital fossa and the superior tubercle.
It is but feebly connected to the smooth posterior portion of the
neck, but is strongly attached elsewhere, and some deep fibres are
inserted into the front of the neck above the spiral line.

Three powerful bands, forming a part of the capsule, are differ-
entiated, under the names of ilio-femoral, ischio-femoral, and pubo-
femoral ligaments ; these are separated at their acetabular attach-
ments, but are continuous at their femoral
insertions (see Figs. 77 and 78).

The dlio-femoral band passes from the lower
part of the anterior inferior iliac spine and
rom the notch below it, to the superior
tubercle of the neck, and to the spiral line as
far as the inferior tubercle. Tts fibres are
often cleft opposite the middle of its lower
attachment, and the band then assumes a
]ﬁ:lrm resembling an inverted V or Y (whence
the name Y-shaped ligament sometimes given
to the structure). It is of remarkable strength,
and limits the movements of extension, ad-
Jduetion, and external rotation of the femunr.
| The ischio-femoral band is a broad fascieu-
lus running from the back of the ischio-pubic
unction, almu the tuberosity, to become attached to the anterior
superior angle of the great trochanter, blending there with the
p'ater part w:-f the ilio-femoral band. It limits internal rotation of
he femur,

The pubo-femoral band springs from the pubic bone in front of
he acetabulum, and from the obturator externus fascia, and becomes

‘ttached below to the tuberculum colli inferius, joining at this point
'he inner part of the ilio-femoral band, and to tl:e unnamed capsular
"_[:;1& running from it to the inner border of the neck. It limits

he movement of abduction.

The portions of the capsular ligament between the three bands
[IIE relatively thin, the weakest point lying between the ischio-
emoral and pubo-femoral bands over the head of the femur, and
iere an aperture of communication is sometimes found between the
}’nmrml cavity and a bursa beneath the ilio-psoas muscle. The

PR
|

| Fig. 7T8.—The ilio-femoral or Y-ligament of Bigelow (from Bryant).
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capsule is, however, strengthened by the muscle, and some fibres of
the iliacus commonly take origin from it. The relatively feeble
portions of the back of the capsule lie above and below the ischio-
femoral band.

Movements—The hip-j(ﬁnt admits of the movements of flexion,
extension, abduction, adduction, rotation and circumdnuetion. Flexion
is performed by the psoas and iliacus, the pectineus, the adductors

longus and brevis, the tensor vaginee femoris, the anterior fibres of

the glutei medius and minimus, and by the rectus ; ertension by
the gluteus maximus and posterior fibres of the other glutei, and
less directly by the hamstrings and adductor magnus. It is
adducted by the three adductor muscles, the pectineus, the lower
fibres of the gluteus maximus, the obturator externus, the quadratus
femoris, the hamstrings and the gracilis ; and abducted by the gluteil
medius and minimus, pyriformis, and tensor vagin femoris ; and
during flexion also by the obturator internus and gemelli. Rotation
outwards is effected by the glutens maximus, the posterior fibres of
the medins and minimus, the ilio-psoas, the pyriformis, the obturators
and gemelli, the quadratus femoris, the sartorius, and the three addue-
tors ; rotation inwards by the anterior fibres of the glutei medius and
minimus, and the tensor vagine femoris.

The so-called movement of extension is really a restitution to the
position of station after flexion, and is arrested by the tension of the
iliofemoral band when the thigh reaches the vertical line in the
standing position. Adduction is in like manner little more than a
similar restitution after abduction, and is checked by the ilio-femoral
band after about 15° of movement of the femoral axis beyond the
vertical line. Flerion is very extensive, and is checked during life
by the resistance of the extensors. It is greatly restricted by the
tension of the hamstrings when the knee is extended, and if violence
be used under these circumstances the muscles and sciatic nerves
may be torn.  Abduction 1s limited in most adults to 45° or 50°
by the pubo-femoral band, but in children and acrobats the separa-

tion of the two limbs may be continued until the perinseum COmMES §
in contact with the ground. Internal and external rotation are very |
limited, unless combined with flexion, the fermer is checked by the |
ischio-femoral band, the latter by the upper portion of the ilio-femoral
band. It will thus be seen that in the position of station, when

the body rests upon one leg, the hip of that limb is almost com-

pletely fixed, so far as movements of extension, adduction, and [
external Totation are concerned, by the passive tension of the ilio-

femoral band.

The Transverse Ligament consists of fibres bridging across -

A
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the cotyloid notch, blending intimately with the cotyloid ligament,
and giving attachment in this position to the capsule. It converts
the notch iuto a foramen, which transmits articular vessels and nerves
and is occupied by a mass of fat passing into the bottom of the coty-
loid depression and into the ligamentum teres.

The Cotyloid Ligament (Fig. 79, 2) is a fibro-cartilaginous
structure resembling the glenoid ligament in the shoulder-joint,

' It is triangular on section, presenting two free surfaces covered

by synovial membrane, and an attached surface, firmly fixed to the
margin of the acetabulum and to the transverse ligament where the
bone is deficient.

The Ligamentum Teres (Fig. 79, 3) consists of a fold of

Fig. 79.

T —

' synovial membrane reflected from the margins of the cotyloid
In'aiepression (fovea acetabuli) and notch, and from the transverse

Fig. 79.—Ligaments of the hip-joint (from Sappey).

1 1. Ilio-femoral band of capsularliga- to the back of the neck of the

ment, cut across. femur.

. 2. Cotyloid ligament. 8. Neck of the femur external to
3. Ligamentum teres. attachment of capsular liga-
4. Insertion of ligamentum teres ment.

into the head of the femur, 9. Great trochanter,
3. Head of the femur. 10. Pit on the great trochanter.
6. Neck of the femur. 11, Small trochanter.

1. Attachment of capsular lignment  12. Posterior inter-trochanteric line.
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ligament, to the dimple (fovea capitis) on the head of the femur,
It encloses two fibrous bands, and some adipose tissue continuous
with that lying at the bottom of the fovea and filling the cotyloid
foramen ; the fibrous bands, to which the name ¢ licamentum
teres ' is sometimes limited, are attached ome on each side of the
cotyloid notch, the stronger slip coming from the posterior margin,
and both pass to the head of the femur. The use of this structure
is very doubtful. It becomes tense during flexion with external
rotation, but in many cases is so feebly developed that it could offer
no serious resistance to a force capable of producing dislocation.
It contains a small vessel which passes to the head of the femur.

The synovial memlrane covers over the inmer surface of the
capsular and cotyloid ligaments, and is reflected on to the neck of |
the femur and into the cotyloid depression, covering the fat at the
bottom of the fossa and passing to the fovea capitis of the femur
as the sheath of the ligamentum teres. ;

When the ligamentum teres is destroyed by disease a communica-
tion is opened up between the synovial cavity and the deep inter-
muscular spaces of the thigh by means of the cotyloid foramen, and
pus may escape from the articulation at this point.

The fat occupying the fovea acetabuli and cotyloid foramen serves -
to equalise the intra-articular pressure, and may be seen to bulge
through the foramen or to be drawn into it during movements of
the joint.

TeE Back oF THE LEG.

[A vertical incision through the centre of the remaining portion of
skin on the back of the leg, joined by a short transverse cut at the
heel, will permit the reflection of the skin to each side. ] ]

The External Saphenous Nerve (Fig. 80, 8) (communicans
tibialis) will be found piercing the deep fascia of the leg about half-
way down the limb, to join the communicans fibularis (4), which *
becomes cutaneous near the knee. The nerve thus formed runs
along the outer side of the tendo Achillis, to pass behind the
external malleolus to the onter side of the foot and little toe.

This nerve or the external popliteal gives off one or more
external cutaneous branches to the outer side of the leg.

A branch or two of the internal saphenous nerve () may be found
on the inner side of the back of the leg. The termination of the &}
small sciatic nerve may also be seen at the middle of the back of = §
the leg, '

The External Saphenous Vein (Fig. 80, 6) arises from the :
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outer side of the dorsal venous arch of the foot, and passes behind
the external malleolus close to the external saphenous nerve, thence,
running up the centre of the leg, it pierces the deep fascia at the
| point where the communicans tibialis nerve emerges, or at the level
‘of the popliteal space; it has been already traced to the popliteal
vein. It is often joined to the internal saphenous vein by a large
branch which leaves it close to its termination.
| The External Deep Fascia of the leg is continuous with that
of the thigh. It receives reinforcements from the hamstring muscles
and gives origin to the fibres of the tibialis anticus and extensor
longus digitorum in front of the leg. It is adherent to the perios-
teum of the subcutaneous surface of the tibia, and from its deep
| surface pass two principal intermuscular septa, one in front of and
tone behind the peronei longus and brevis, besides a smaller septum
between the extensor digitorum longus and the tibialis anticus.
Beneath the gastrocnemius will be found deep fasecial investments,
‘one for the popliteus, mainly derived from the tendon of the semi-
membranosus, the other, beneath the soleus, for the flexor longus
digitorum, tibialis posticus, and flexor longus hallucis. Near the
‘ankle this subsoleal intermuscular fascia and the anterior portion of
‘the external deep fascia become continuous, and form the annular
ligamezts which bind down the foot tendons to the tibia and fibula,

.maql‘he deep fascia of the leg is to be removed, except mear the
leoli, where thickened portions passing on each side between that
bone a:nlfl the calcaneum, called the internal and external annular
ligaments, are to be preserved. The muscles of the calf are then to
\be dissected, after being put on the stretch by supporting the knee
tand drawing the toes towards the front of the leg.]]

The Gastrocnemius (Fig. 81, 4), the superficial muscle of the
icalf, has a double-headed origin from the back of the femur
!immediately above the condyles, the origin of the outer head extend-
‘ing into a little depression above the back of the popliteal groove
mpon the external surface of the outer tuberosity, while that of the
Flmer head runs upwards for about an inch along the internal
supra-condyloid ridge. A bursa, sometimes communicating with
the knee-joint, lies upon the back of the capsule beneath the inner
head and the tendon of the semi-membranosus. This, if enlarged,
Lllﬂ}r overlap the popliteal artery and simulate popliteal aneurism ;
f&nﬂ it may give rise to a swelling in the ham in synovitis of the
‘lﬂlee when the synovial and bursal cavities are in continuity.
The two heads (with the plantaris on the outer side), are the lower
rmundaries of the popliteal space, and unite to form one large
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muscle, the fibres of which end about the middle of the leg in a
broad thin tendon that is joined anteriorly and laterally by the
soleus, The conjoined tendon contracts near the heel into the
thick rounded tendo Achillis (6), which
expands again slightly, to be inserted
into the middle part of the posterior
surface of the calcaneum, a burse in-
tervening between it and the upper
part of this surface of the bone.

[The inner head of the gastrocnemius
has previously been cut; if the re-
maining head be now Lmefull_}-' divided
near its o origin, and the muscle turned
down as far as possible, the plantaris |
and soleus, with the puphteus covered |
by its i"lSLhL will be brought into view.] &

The Plantaris (Fig. 75, 12) arises |
from above the external condyle of °
the femur and from the external supra-
condyloid ridge for about an inch, the |
musecle lying internally to and above ' §!
the outer head,of the gastrocnemius. ‘|
Its fleshy fibres are about three inches !
long, but its tendon is the Jongest in
the body and is very slender. It is
placed between the gastrocnemius and i
soleus, and crosses cubhquely to reach =
the inner side of the tendo Achillis, bj' |1 -
the side of or in common with w]nﬁh
it is inserfed into the os caleis, It is |
homologous to the palmaris longus of
the upper extremity, and is subJect tr.-
like variations (p. 51).

Fig. 80.—Superficial nerves of the back of the ©
leg (from Hirschfeld and Leveillé).

Internal popliteal nerve.
External popliteal nerve.

Internal saphenous vein.

Nervus communicans fibularis.
Nervus communicans tibialis.
External suphenous vein.

Branch of internal saphenous nerve.
External saphenous nerve,
Caleanean branch of posterior tibial nerve. -

E
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The 8oleus (Fig. 81, 5) is tendinous on its surface, and between
it and the corresponding tendinous expansion on the deep surface of
the gastrocnemius is a quantity of loose areolar tissue. It arises
from the oblique line of the tibia, from the middle third of the
.| inner border of the bone, from the posterior sur-
face of the head and upper third or more of the Fig. 81,
shaft of the fibula, from the intermuscular septum i el '

' | between it and the peroneus longus, and from a
tendinous arch between the tibial and fibular
origins over the vessels and nerves. The fibres g
end in a broad tendon, which joins that of the 2 g &/
gastrocnemius below the middle of the leg to ¢
form the tendo Achillis, the tnsertion of which
has been seen. The muscular fibres are inserted
into the deep surface of the common tendon to
within two inches of the heel.

By dividing the fibres of the soleus vertically
'y and with care, a tendinous expansion on the
deep surface of the muscle will be brought into
view, which stretches across the deep muscles
and the posterior tibial vessels and nerve. This
i deep tendon is an important guide in the opera-
i tion of tying the posterior tibial artery, and
must be divided to reach it.

The muscles of the calf are plantar flexors *
of the foot, 4.c., point the toes, the gastrocnemius
jand plantaris, in addition, flexing the leg upon
‘the thigh ; or, when taking their fixed point
below they may act upon the thigh. They are
. supplied by the internal popliteal nerve, a sepa-
- rate branch passing to each head of the gastro-
' cnemiug, and the soleus receives an additional
branch from the posterior tibial nerve.

The form of club-foot known as ‘talipes

e = =

Fig. 81.—Superficial muscles of the back of the leg (from Wilson).

‘1. Tendon of biceps, 7. Tuberosity of os caleis.
2. Tendons of inner hamstrings, 8. Tendons of the peroneus longus
3. Popliteal space. and brevis,
4. Gastrocnemius. 9. Tendons of the tibialis posticus and
9, 8. Boleus, flexor longus digitorum.

6. Tendo Achillis,

* The terms flexion and extension as applied to the ankle are applied in opposite
senses by different anatomists, and it is hence desirable to 31’ﬂi5 their use alto-
‘gether.  ““Dorsal flexion ”” and * plantar flexion ™ are self-explanatory.

Rl
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equinus ’ is associated with contraction of the muscles of the
calf, and division of the tendo Achillis is practised for its
relief,

[The plantaris is to be divided and the soleus cut near its attach-
ments to the tibia and fibula, when those muscles and the gastrocne-
mius are to be turned down, and the bursa between the tendon and
the os caleis noticed. The posterior tibial vessels and nerve, partially
covered by the deep layer of fascia, will now be exposed, and beneath
them the deep muscles of the leg, with the popliteus covered by its
fascia above. ]

The Popliteus (Fig. 82, g) is covered by a strong fascia which is
mainly derived from the tendon of the semi-membranosus, and upon
which rest the lower parts of the popliteal vessels and nerve. This
must be removed to expose the oblique fibres of the muscle, and an
incision must be made through the capsule of the knee immediately
in front of the external lateral ligament if it be desired at this stage
of the dissection to see its tendinous origin. The popliteus arises
from within the general capsule of the knee (though outside the
synovial cavity) by a round tendon, which is fixed fo the anterior
extremity of the popliteal groove on the outer side of the external
tuberosity, below and a little in front of the tubercle for the attach-
ment of the external lateral ligament. The tendon passes beneath
the long external lateral ligament, and is intimately connected with
the short external lateral ligament. It occupies the long popliteal
groove only during flexion, but occasionally a short extension groove
is found upon the border of the outer condyle. It grooves the
external semilunar cartilage and runs obliquely over the back of
the outer tuberosity of the tibia just above the superior tibio-fibular
joint, sometimes establishing a communication between this articu-
lation and the knee-joint by means of the bursal extension of the
synovial membrane of the knee which invests it. It is dnserfed into
nearly the whole of the triangular surface on the back of the upper
part of the tibia, above the oblique line,

The popliteus is a flexor of the leg upon the thigh, and pronates
or rotates the tibia inwards during flexion. It is supposed also to
produce that slight rotation inwards of the tibia, which takes place
at the commencement of flexion of the knee. It is supplied by a
branch of the internal popliteal nerve, which winds round the lower
border to reach the anterior surface of the muscle,

[The deep subsoleal or intermuscular layer of fascia of the i?
being removed, the posterior tibial vessels and nerve are to be cleaned,
when the subjacent muscles will be found in the following positions:
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The Flexor Longus Digitorum
form muscle arising from the posterior
surface of the tibia below the oblique
line, and internally to the attachment
of the tibialis posticus (from which it is
separated by an indistinct vertical ridge
and an intermuscular septum ), the lower
fibres of the muscle reaching to within
three inches of the lower end of the
' tibia. It ends in a single tendon, which
erosses to the outer side of that of the
tibialis posticus at the ankle, and passes
through a separate division of the in-

ternal annular ligament ; then upon the
i inner surface of the sustentaculum tali
| to the sole of the foot, where it will
be seen breaking up into four tendons,
which give origin to the lumbricales
and afterwards perforate the tendons of

' Fig. 82.—Arteries of the back of the leg (from
L Bonamy and Beau).

1. Adductor magnus,
2. Outer head of gastroenemius.
3. Inner head of gastroenemius,
F 4, Capsule of knee-joint.
f 8. Bemi-membranosus,
. 6. Inferior external articular artery.
7. Inferior internal articular artery.
! 8. Tendon of biceps.
1 9. Popliteus.
: 10. Popliteal artery.
' 11. Posterior tibial artery.
12, Head of fibula.
1 13. Flexor longus digitorum,
. 14, Anterior tibial artery.
' 15. Tibialis posticus.
' 16. Peroncus longus.
« 17. Communicating branch with peroneal
. 18. Peroneal artery.
- 19. Tendon of tibialis posticus.
20. Flexor longus hallucis.
' 21. Internal annular ligament.
- 22, Tendon of flexor longus pollicis.
- 23. Caleanean branch of posterior tibial artery.
- 24, External annular ligament.
| 25, Anastomosis on the back of the os caleis,

L

—flexor longus digitornom most internally, tibialis posticus in the
middle, and flexor longus hallucis to the outer side.]

(Fig. 82, 13) is a penni-

1

Fig. 8:
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the short flexor, to become inserted into the wungnal phalanges
of the four outer toes. In the sole it will be found reinforced by a
fibrous slip from the tendon of the flexor longus hallueis,

The Tibialis Posticus (Fig. 82, 15) is the only one of the
deep muscles which is attached to both bones of the leg. It is
covered by an aponeurosis which forms septa between it and the
adjacent muscles. It arises from the posterior surface of the tibia,
below the oblique line and externally to the flexor longus digitorum,
the origin extending to within two inches of the ankle ; from nearly
the whole length of the interosseous membrane ; from the whole of
the internal surface of the fibula immediately behind the interosseous
line, and from the intermuscular septa on each side. The fibres
end in a single broad tendon, which passes beneath that of the flexor
digitorum at the ankle, and then to its inner side, ranning in a groove |
at the back of the internal malleolus and in the most internal division
of the annular ligament to the sole, where, after passing over the
deltoid ligament (above the sustentaculum tali) it is affached to the
tuberosity of the scaphoid bone and gives slips to all the other
bones of the tarsus, except the astragalus, and to the three middle
metatarsal bones.

The Flexor Longus Hallucis (Fig. 82, 20) is a well-marked '
bipenniform muscle, arising from the posterior surface of the fibula
below the origin of the soleus to within an inch of the ankle ; and
also from the intermuscular septa between it and the peronei muscles
externally and the tibialis posticus internally, and from the lower part
of the interosseous membrane. The muscle ends, at the level of the
ankle-joint, in a tendon which lies on the back of the tibia to the
outer side of the posterior tibial vessels and nerve, and, passing
through a separate division of the annular ligament, winds to the
sole of the foot through a groove on the posterior surface of the
astragalus and beneath the sustentaculum tali to reach the ungual
phalanx of the great toe, where it is inserted. Its tendon gives & |
slip to that of the flexor longus digitorum in the sole.

The flexor longus hallucis and flexor digitorum are direct flexors
of the toes and plantar flexors of the foot. The tibialis posticus is
also a plantar flexor and an adductor of the foot, the first movement |
taking place at the ankle-joint, the second at the articulation formed
by the astragalus with the calcaneum and scaphoid (talo-calcaneo-
scaphoid joint), and helps the other tendons to maintain the longitu-
dinal arch of the foot, giving powerful support to the keystone (head
of the astragalus). The flexor longus hallucis, by means of its acces- §
sory slip to the flexor digitorum, aids in the flexion of the smaller
toes. The three muscles are supplied by the posterior tibial nerve. =

[
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Surgery.—The form of club-foot called ‘talipes varus’ which
canses the patient to walk on the outside or even on the dorsum of
ithe foot, is associated with a contraction of the tibialis posticus and
sometimes of the flexor digitorum. The operation of dividing these
tendons is performed immediately above the internal malleolus, a
llJlt-Pﬂi]'lt['.d tenotomy knife being used after the first inecision, to
avoid all danger of wounding the posterior tibial artery, but the
paments, fascize and even the bones so far take part in ‘the defor-
ty that the tenotomy alone produces little immediate results.

The Posterior Tibial Artery (Fig. 82, 11) is the direct con-
\tinuation of the popliteal artery, and begins at the point of biturca-
ion of that vessel, which is usually the lmver border of the popliteus
‘muscle. In the upper part of its course the posterior tibial artery
lies between the superficial and deep musecles of the back of the leg,
but below the origin of the soleus it is only bound down by a pro-
longation of the intermuscular layer of fascia, and lies by the side
of the tendo Achillis. It rests (in the position for dissection) upon
he tibialis posticus for two-thirds of its length, then upon the
exor digitoram, and at the ankle upon the tibia between the
tendons of the flexor digitorum and flexor longus hallucis. The
essel afterwards passes through a special canal in the internal
annular licament to the interval between the inner malleolus and
he heel, where it divides into internal and external plantar arteries.
The posterior tibial nerve is in a close relation to the artery
‘ throughout, lying first to its inner side and then crossing super-
fiicially to its outer side, in which relation it continues to the foot,
The artery has two wvene comites, which join those of the anterior
tibial artery to form the popliteal vein,

Surgery.—The operation of tying the posterior tibial artery is
seldom performed except on the dead body, but the vessel may be
['-E-EI.E]]E(]. in three parts of its course. Behind the malleolus the
tery is readily exposed by a semilunar incision two inches long,

e three quarters of an inch behind the margin of the bone, the
adge of the knife being directed towards the tibia so as to divide the
internal annular Iigament. At the lower {mrt of the leg the vessel
may he reached by a vertical incision a little to the inner side of the
pendo Achillis, and will be found lying upon the flexor digitorum.
n the middle of the leg the operation is one of some difficulty, and
somewhat damages the dissection if performed. The best mode of
proceeding is to make a vertical incision four inches long, parallel to,
d half an inch behind, the edge of the tibia; the gastrocnemius
lips aside and the soleus is then to be divided, espccml care being
en to cut through the tendinous expansion on its anterior surface
out to go no 11&&1}31*. A little dissection, close beneath this tibial
ttachment and towards the fibula, will expose the intermuscular

]
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fascia and beneath it the posterior tibial artery lying u on the tibialis
posticus, with the posterior tibial nerve to its outer si 5

The Branches (Figs. 82, 83) of
the posterior tibial artery are (1)
peroneal ; (2) musecular ; (3) me-
dullary to the tibia; (4) commu-
nicating ; and (5) internal calcanean.

1. The Peroneal (Fig. 82, 18),
always of considerable size and
sometimes larger than the posterior
tibial, comes off about two inches
below the popliteus. It lies at first
between the tibialis posticus and the
soleus, but afterwards passes into
the fibres of the flexor hallucis and
runs close to the inner border of the
fibula almost as far as the lower end
of that bone. In this part of its
course it gives muscular branches,
and the medullary artery to the fibula,
which has a downward direction j
1.e., Tuns from the knee-joint. I&
then gives a gnﬂd -sized  anterior

Fig. 83. —.cluastﬂmuses Df tlblal ar tenes.

1 Anterior tibial recurrent.
Popliteal. |
Posterior tibial, giving off muscular |

and medullary branches. i

Anterior tibial, giving off posterior
tibial re{:un'ent and superior fibular &
before piercing interosseous mem-
braneand anterior tibial afterwards. ©

Tibia.

Fibula.

Anastomosis of internal malleolar of
anterior tibial with posterior inter-
nal malleolar.

8. Peroneal.

9. Internal caleanean.

10. Anterior peroneal.

11. Internal and external plantar.

12. Posterior peroneal.

14. Communieating.

16. External malleolar of autﬂlrlur tibial

omin terior peronea ;

18. As%raga,hgz-s?ﬂﬂ :

20. External calcanean.

22, Calcaneuni.
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peroneal branch, through the interosseous membrane, to the front of
the leg, where it will afterwards be dissected ; and is joined by a
communtcating branch from the posterior tibial. Its terminal branch
is the external caleanean, which passes over the posterior inferior tibio-
fibular ligament to anastomose with the malleolar arteries and supply
the outer side of the calcaneum, there joining with the caleanean
branches of the posterior tibial and with the external plantar.

2. Muscular branches are given to the deep musecles and also to
‘the soleus. The highest of these may send a twig to join the anas-
tomosis about the knee.

3. The Medullary artery to the tibia is of large size, and enters
the foramen on the posterior surface of that bone ; it arises from
‘the upper part of the posterior tibial, and has a direction from the
‘knee-joint.

4. A Communicating (17) branch runs transversely immediately
F‘bove the ankle to join the peroneal artery or its posterior terminal

ranch,
3. A Posterior Internal Malleolar is usually found a little above
‘the malleolus, running transversely beneath the tendons of the flexor
igitorum and tibialis posticus to reach the front of the leg, and
anastomose with the internal malleolar of the anterior tibial.
. 6. The Internal Celcanean (23) is a branch of variable size, and
y be replaced by two or more separate arteries. It arises from
the posterior tibial beneath the internal annular ligament, piercing
the latter to supply the inner side of the os caleis, with the adjacent
structures and the integument, and to anastomose with the calcanean
branches of the peroneal and external plantar. These calcanean
sels nourish the heel flap after Symes’ amputation at the ankle,
L;:il must hence be dealt with gently in this operation.
. The Anterior Tibial Artery (Fig. 83, 4) is seen just before
b pierces the interosseous membrane to reach the front of the leg.
kt- gives off two branches while in this position : the posterior tibial
recurrent, which runs upward over the head of the fibula, to anas-
lomose with the inferior external articular ; and the superior fibular,
which winds around the neck of the fibula to anastomose with the
mterior tibial recurrent.
- The Posterior Tibial Nerve (Fig. 84, 19) is the continuation
f the internal popliteal trunk, and passes with the artery beneath
he soleus, to lie on the deep muscles of the back of the leg. It is
laced at first to the inner side of the posterior tibial artery, but
rosses that vessel in the upper part, and lies to its outer side at the
Inkle, and in the same division of the annular ligament. The nerve
1dvides near the joint into internal and external plantar branches,

H. N
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and if the division takes place above the inner malleolus, the nerves
are usually found on either side of the artery,

The posterior tibial nerve gives
muscular branches to the tibialis pos-
ticus, flexor longus digitorum, flexor
longus hallucis, and soleus, and small
branches to the wvessels, bones, and
interosseous membrane ; finally, near
the ankle, it sends off a cutaneous
calcanco-plantar nerve (20), which
pierces the internal annular ligament
and fascia at the inner side of the
tendo Achillis, and may be traced to
the skin of the heel and sole.

Parts behind and below the
Inner Malleolus (Fig. 85). Although
the several parts behind the internal
malleolus are only continuaticns of
those which have been already dis-
sected, especial notice should be taken

Fig. 84.—Deep dissection of the back of the
leg (from Hirschfeld and Leveillé).

Popliteal artery.

Great sciatic nerve,

Adduetor magnus.

Biceps.

Superior internal articular artery.
External popliteal nevve.
Gastroenemius (cut).

Anterior tibial artery.

Tendon of semi-membranosus,
10, Peroneus longus.

11. Sural arteries and nerves.

12. Peroneal artery.

13. Internal popliteal nerve.

14. Tibialis posticus.

15, Portion of soleus,

16. Peroneus brevis,

17. Popliteus,

18. Flexor longus hallucis.

19. Posterior tibial nerve.

20. Calcanean branch of posterior tibial nerve.
21, Posterior tibial artery.

22, Tendo Achillis.

23. Flexor longus digitorum.

25. Tendon of tibialis posticus.
27. Plantar nerves.

29, Plantar arteries.
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of them 'in this part of their course, as their relations are
important.

A portion of the skin on the inner side of the heel and sole is to
be reflected if necessary, so as to expose the whole breadth of the
anternal annular ligament, which
is a thickened portion of the deep
fascia of the leg stretching from
the inner malleolus to the os
ealeis, and giving origin by its
lower border to the abductor
hallueis,

The divisions in the annular
ligament are four in number,
and are occupied as follows, at
the level of the ankle. In the
first and innermost division is the
tibialis posticus ; in the second
‘the tendon of the flexor longus
digitorum ; in the third the posterior tibial vessels and nerve; and
in the fourth and most external the tendon of the flexor longus
hallucis (Fig. 86). DBelow the malleolus (Fig. 85), the tibialis
posticus tendon is highest, and crosses the internal lateral lignment of
the ankle above the sustentaculum tali to reach the tubercle of the
‘seaphoid ; the flexor longus digitorum, next in order, runs over the
(outer surface of the sustentaculum tali (but rarely grooves it) before
‘disappearing beneath the sole ; lastly, the flexor longus hallueis
runs in a groove behind the astragalus and beneath the sustenta-
culum tali. The order then of these three tendons is here the same
from above downwards as it was from within outwards at the back
of the ankle. The plantar vessels and nerves are superficial to the
flexor longus hallucis tendon as they approach the sole. Each of
|the tendons is lubricated by a distinet synovial membrane.

Tae SoLe oF THE Foor.
|

[The foot being raised on a block so that the sole may be fully

+  Fig. 85.—HRelation of parts behind and below the inner malleolus (from
Hirsehfeld and Leveillé).

- 1, 1. Tibialis posticus, 4, 4. Flexor longus digitorum,
- 2. Tendo Achillis, 6. Dosterior tibial artery.
. 3. Tibialis anticus. 8. Posterior tibial nerve.

|i :I'I:le_ tendon of the flexor longus hallucis is too deeply placed to be shown in

|hm view.
!.
1

N 2
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exposed, an incision is to be made down its centre from the heel to
the bases of the toes, the knife being carried at once down to the
glistening plantar fascia through the thick lobulated fat which is
always found beneath the skin in this region. A transverse incision
at the roots of the toes will allow the skin and fat to be reflected to
each side, if the knife is kept close to the faseia and parallel to its
fibres. Near the toes care must be taken of the divisions of the
plantar fascia and of the digital nerves which appear between them,
especially of those to the inner side of the first and the outer side of
the fifth toes, which pierce the fascia further back than the others;
but no attempt need be made, except by the advanced dissector, to
trace out the minute cutaneous branch from the posterior tibial nerve
near the heel or the still smaller twigs of the internal plantar nerve
distributed to the sole.]

In the description the terms superficial, deep, &ec., necessarily refer
to the position of the parts as seen in
the dissection, and not to that which
they would hold if the body were in
the upright position. :

The Plantar Fascia (Fig. 87, 2)
closely resembles the fascia of the palm,
and is divisible into three portions. |
The central, which is the strongest,
is attached to the under surface of
the great tuberosity of the os calcis, §
but, as it passes forwards, expands to |
nearly the entire width of the foof.
It splits into five portions opposite
the heads of the metatarsal bones, and
at this point distinct transverse fibres §
will be seen passing across the foof, §
beneath the longitudinal fibres. The |
five processes are attached to the sides of the proximal phalanx, and |
to the sheath of the flexor tendons of each toe, and between them
pass the several digital vessels and nerves,
A superfictal transverse ligament, like the fascia of Gerdy in the

Fig. 86,—Section of the right ankle (drawn by G. E. L. Pearse).

1. Extensor longus digitorum and 7. Tibialis anticus.

peroneus tertius. 8. Tendo Achillis.
2. Peroneus longus. 9. Tibialis postieus.
3. Extensor Emprius pollicis. 10. Plantaris.
4. Peroneus brevis, 11. Flexor longus digitorum. I
5. Anterior tibial vessels and nerves. 12. Posterior tibial vessels amnc
6. Flexor longus hallucis. NErves, 't |

ik
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hand, may be seen in the skin of the web of the toes, passing over
the digital vessels and nerves, and becoming continuous with the

fascia of the toes and dorsum of
the foot.

The central portion of the
faseia gives origin to muscular
fibres by its deep surface, and
also by two intermuscular septa,
which will subsequently be seen
on each side of the flexor brevis
digitornm, The lateral portions
of the plantar fascia are much
thinner than that in the centre,
and mainly cover the muscles
of the great and little toes on
the inner and outer sides of
the foot, but there is a strong
band on the outer side running
from the outer tubercle of the
caleaneum to the base of the
fifth metatarsal hone.

|

[The central portion of the
faseia i= to be cut across about two
inches from the heel, and may
then be twrmed down over the
toes without injuring the digital
,nerves, when the flexor brevis
digitorum. will be exposed in
part, and the intermuscular septa
‘on each side may be scen.
‘lateral portions of the fascia are
i to be removed, and the abduetor
‘hallueis and  abductor minimi
 digiti cleanel. ]

The

Fig. 87.—Superficial nerves of the sole of the foot (from Hirschfeld and

- 1, 1. Cutaneous plantar branches of

; posterior tibial nerve.

. 2. Plantar faseia,

d. Cutaneous branch
plantar nerve.

4. External plantar nerve.

- 5. Its deep division.

| 6. Its superficial division,

- 7. Abductor hallucis,

of external

Leveillé).

8. Abductor minimi digiti.
9. Flexor brevis digitorum.
10. Digital branches of
plantar nerve.
11. Tendon of flexor longus hallueis.
12. One of the lumbricales muscles.
13. Digital branches of internal plan-
tar nerve.

15. Flexor brevis hallueis.

external
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The First Layer of Muscles consists of the flexor brevis digi-
torum in the middle, the abductor hallucis to the inner side, and
the abductor minimi digiti to
the outer side.

The Flexor Brevis Digi-
torum (Fig. 88, 11) arises from
the anterior border of the inner
tuberosity of the os caleis;
from the plantar fascia covering
it (which has therefore been
left undisturbed); and from
the intermuscular septa on each
side. It divides into four tens
dons, which pass into tendinous
sheaths on the under surfaces
of the four smaller toes, and
are perforated by the tendons
of the long flexor as in the
hand (g. v.); and ave inserted,
each by two slips, into the sides
of the second phalanges. The
tendon fo the little toe is uften
a mere thread.

The sheaths of the tendons
resemble those of the hand,
but are smaller. Beginning
over the heads of the meta- =
tarsal bones, each sheath is
joined by a process of plantar
fascia, and then extends to the
base of the terminal phalanx.
The sheath is strong opposite

Fig. 88.—Superficial dissection of the sole of the foot (from Bonamy and Beau).

1. Greater tuberosity of os ealcis. 11. Flexor brevis digitorum.
2, Lesser tuberosity of os caleis. 12, Third tendon of flexor longus |
3. Caleanean branch of posterior digitorum.

tibial artery. 13. Flexor longus hallucis. '
4, Abductor minimi digiti. 14. Lumbricalis of 3rd space. L5
d. Plantar faseia. 15. Flexor brevis hallueis. i
6. External ]]::sllantar artery. 16. Digital artery of 3rd space. ’
7. Abduetor hallucis. : 17. Digital branch from dorsal artery =
8. Flexor brevis minimi digiti. of foot.
9. Internal plantar artery. 18. Sheath of tendons. '

10. Arch between plantar arteries (not  19. Digital artery of 1st space (from iﬁﬂ |
constant). dorsal artery of foot). L

.
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the shaft of each phalanx (ligamentum vaginale), but thinner over
the joints, so as not to impede their motion ; and, when divided,
will be found to be lined by a synovial membrane which is reflected
over the tendons. Small elastic bands (vineule vasculose) connect
each tendon of the flexor brevis with the front of the first phalanx,
as in the hand.

The Abductor Halluecis (Fig. 88, 7) arises from the internal
annular ligament, from the inner tuberosity on the under surface of
the os caleis (internal to the origin of the flexor brevis digitorum).
from the plantar faseia, from the intermuscular septum between it
and the flexor brevis digitorum, and from the fascia on the inner side
of the foot. The muscle ends in a broad tendon, which is joined by
the inner head of the flexor brevis hallueis, and is #nserted into the
iinner side of the base of the first phalanx of the great toe, and by a
fibrous expansion into the inner side of the long extensor tendon of
the same toe.

The Abductor Minimi Digiti (Fig. 88, 4) arises from the
outer and inner tuberosities of the os caleis in front of the flexor
brevis digitorum ; from the plantar fascia and intermuscular
septum ; and from the fascia of the outer border of the foot as far
forward as the base of the fifth metatarsal bone. Its tendon is
anserted into the outer side of the base of the first phalanx of the
little toe.*
| The actions of the superficial muscles of the foot are partly
indicated by their names, but it should be remarked that abduction
nd adduction are from and to the median plane of the foot and not
of the body. The abductors are also flexors of the toes with which
they are connected, and the whole of the plantar muscles aid in

intaining the longitudinal arch of the foot.
The flexor brevis digitorum and abductor hallucis are supplied by
e internal plantar nerve ; the abductor minimi digiti by the external

’plantar nerve,

[To bring the deeper parts into view, the best way will be to
remove with the saw a thin slice of the os caleis, including the
attachments of the superficial museles, when, if the attachment of
B:he abductor hallueis to the internal annular licament be divided,
;ThEy t:ﬂ.!}l be turned forwards, and the plantar nerves and vessels will
be seen,

The Plantar Arteries (Fig. 89), internal and external, are the

. * Mr. John Wood has described an abductor ossis metatarsi quinti, which is
oecasionally found beneath the abductor and attached to the base of the fifth
metatarsal bone.
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terminal branches of the posterior tibial, and enter the foot beneath
the abductor hallucis and in close relation with the plantar nerves.
The internal plantar atery,
Fig. 89. which is the smaller of the two,
is accompanied by the large in-
ternal plantar nerve, the large
external plantar artery going
with the smaller external nerve.
Both vessels are accompanied by
venge comites,

The Internal plantar artery
(7) is usually of small size, and
runs forward in the fascial sep-
tum between the abductor hal-
lucis and flexor brevis digitorum
to the great toe, where it anas-
tomoses with the internal and
communicating branches of the
dorsal artery of the foot. If
well-injected it may sometimes
be traced with the merve to the
third interosseous space, joining
the digital branches to the three
inner toes,

The FEaxternal plantar artery
(4) runs obliquely outwards
across the foot between the
flexor brevis digitorum and the
accessorius muscle, and, turning:
round the outer border of the
latter, courses inwards beneath
the digital tendons towards the

e ———

Fig. 89.—Deep dissection of the sole of the foot (from Bonamy and Beau).

1. Os caleis. 11. Prolongation of tendon of tibialis
2. Ligamentum longum planta, posticus.
3. Posterior tibial artery. 12. Digital artery.
4. External plantar artery. 13. Communicating branch of dorsal
5. Tendon of flexor longus hallueis, artery of foot.
6. Tendon of peroneus longus. 14. Plantar interosseous of 2nd space.
7. Internal plantar artery. 15. Dorsal interosseous of 2nd space.
8. Base of 5th metatarsal bone. 16. Tendon of flexor longus digi
9. Tendon of tibialis posticus. rum.
10. Plantar arch. 17. Tendon of fexor longus hallucis.
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great toe, where it will be subsequently traced, joining the com-
municating branch of the dorsal artery of the foot and completing
the deep plantar arch. It is accompanied by the external plantar
nerve (which also gives a deep branch across the foot) and supplies
the adjacent muscles, giving a
branch to the outer side of the
foot to anastomose with the ex-
‘ternal caleanean branch of the
peroneal artery.

The Plantar Nerves (Fig.
90), internal and external, are
the branches of the posterior
tibial nerve ; their relation to
the arteries has been mentioned.

The Iuternal plantar nerve (5)
is the larcer of the two, and
after supplying small cutaneous
twigs to the sole and muscular
ranches, to the abductor hal-
lueis and Hexor brevis digitorum,
gives off a digital Dranch to
the inner side of the great toe,
and breaks up into three other
digital branches, which lie be-
itween the plantar fascia and the
tendons of the flexor brevis digi-
torum ; each of these bifurcates
t the roots of the toes and they
hus supply the outer side of the
oreat toe, both sides of the
second and third toes, and the
inner half of the fourth toe. The
first digital branch also supplies
the flexor brevis hallueis, the

Fig. 90.—Deep nerves of the sole of the foot (from Hirschfeld and Leveillé).

1. Internal annular ligament. 10. Flexor lengus digitorum,
;2. Flexor brevis digitorum (cut). 11. Flexor longus hallueis,
‘3. External plantar nerve, 12, Flexor brevis minimi digiti.
4. External plantar artery. 13, Digital branches of internal
9. Internal plantar nerve. plantar nerve.
6. Abductor minimi digiti. 14, Digital branches of external
7. Internal plantar artery. plantar nerve.
(8. Accessorius musele. 15. Flexor brevis hallueis.

9, Abductor hallueis. 16. One of the lumbricales,
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second and third supply the first and second lumbricales respec-
tively, and the fourth is joined by a twig from the external
plantar nerve.

The Kxternal plantar nerve (3) crosses the foot with and in front
of the external plantar artery, giving branches to the abductor
minimi digiti and accessorius in its course. At the outer border of
the accessorius it divides into superficial and deep portions ; the
deep accompanies the artery, and will be seen in a later dissection.
The superficial portion gives eutaneous branches to the outer part
of the sole, and divides into two digital branches, one to the outer
side of the little toe,—and from this commonly are derived branches
to the flexor brevis minimi digiti and the interossei of the fourth
space ; the other, bifurcating to supply the inner side of the little
and half the next toe and the two outer lumbricales.

A slender branch of communication between the internal and
external plantar nerves may sometimes be found.

It may be noticed that the nerves of the sole of the foot closely
resemble those of the palm of the hand in their distribution, the
internal plantar corresponding to the median, and the external
plantar to the ulnar nerve ; the deep branches of the latter nerves
also correspond.

The Second Layer of Muscles includes the tendons of the
flexor longus digitorum and flexor longus hallueis, with the acces-
sorius and the lumbricales, all of which should now be cleaned.

The tendon of the Flexor Longus Digitorum (Fig. 90, 10)
runs upon the inner surface of the sustentaculum tali to the inner
side of the vessels and nerves, and crosses beneath these and super-
ficial to the tendon of the ﬂexnr longus hallueis to reach the centre
of the foot, where the fibres of the accessorius are attached to its
deep surface ; a small slip from the flexor longus hallueis tendon
joining it at a somewhat higher level. It then divides into four
tendons, which give origin to the lumbricales muscles and pass
beneath the digital nerves to the four small toes, where they enter
the digital sheaths, lying beneath the tendons of the short flexor.
Each deep tendon then passes through the slit in the superficial
tendon as in the hand, and is nserted into the base of the third or
terminal phalanx.

The Accessorius (Fig. 90, 8) arises from the under surface of
the os caleis by two heads, between which is seen the long plantar
ligament. The inner head, which is fleshy and the larger of the
two, is attached to the concave line separating the inferior from the
internal surface of the calcaneum, and to the inner edge of the long &
plantar ligament ; the outer hearl which is ten['lmous, is attached
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to the bone in front of the lesser tuberosity and to the long plantar
ligament. The muscle is 4nserted into the deep surface and outer
border of the flexor longuns digitorum, and sends slips to the tendons
connected with the second, third, and fourth toes.

The Lumbricales (Fig. 90, 16) are four small muscles, which
are =0 named from their fancied resemblance to earth-worms., They
arise from the tendons of the flexor longus digitorum, the most
| internal from one, and the rest from two tendons each, and wind to
: the inner sides of the four small toes to reach their dorsal aspects,
where they are inserted into the corresponding sides of the bases of
the proximal phalanges, seldom joining the extensor tendons as in
the hand.

The acti