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PREFACE.

Tue great fault in most anatomical works 1s,
that parts of little moment are most minutely
deseribed, and others of essential importance
receive but little consideration. A small
nerve, that can with difficulty be distin-
guished by the naked eye, 18 traced to its
final destination 1n a most minute deseription,
whilst an important blood-vessel, or a large
nerve, or the relations of these, are passed
over with but trifling attention ; the result is,
that the student i3 induced to burden his
memory with minutize which he finds it ne-
cessary afterwards to discard, and to apply
himself to the attainment of knowledge to
which his attention should have been espe-
cially directed at the commencement of his
studies. How many hours are thus lost
which can never be recalled, and how much
labour wasted, in the acquisition of informa-
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tion which can only be useful to the profound
anatomist or the deep-searching physiologist.

Regional or relative anatomy has been par-
ticularly neglected. There is no work in the
English language which supplies a concise
and practical deseription of the human body,
and which may be not only useful to the
student, but also to the professional man, who
seeks employment in the public service by
competitive examination, or who is engaged
in the arduous discharge of his duty as a
practitioner.

This work has been completed with a view
to meet these defects, and supply this de-
ficiency. That it will succeed in accomplish-
img these desirable objects, is the earnest wish
and the expectant hope of the Author.
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REGIONAL ANATOMY,

P

Tue study of Regional Anatomy is best suited to the
advanced student; it is only when, by the study of
descriptive anatomy, a competent knowledge of the
muscles, vessels, and nerves has been attained, that
these parts may be considered together, and their
relative anatomy or relations to each other dis-
tinctly understood; then the study of Regional
Anatomy becomes useful and profitable; under-
taken at an earlier period, the pursunit is vain and
unprofitable.

The importance of the study of Regional Ana-
tomy is at once apparent, when we reflect that its
knowledge is the great object of all anatomical
study; as by it we are enabled to perform our opera-
tions with ease, safety, and rapidity; to cut down
on an artery with as much certainty as we should
follow a turnpike-road, guided by so many finger-
posts, and when the vessel has been exposed,.to
place around it the ligature, without including any
of the surrounding parts of importance; to ampu-
tate a limb or a breast, or remove a tumour, with-
out hesitation as to our being able to secure the
bleeding vessel or to avoid the large arteries or
nerves. .

Regional Anatomy is also useful in enabling us to
explain many of the phenomena presented by dis-
ease, and to account for symptoms which would
otherwise be unintelligible.

B
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or forms the stylo-maxillary ligament; anteriorly
it is lost on the masseter muscle; and posteriorly it
is attached to the meatus auditorius externus.

Beneath this layer of dense fascia lies the parotid
gland ; this, the largest of the salivary glands, lies
imbedded in the parotid space as described, and
thence sinks deep behind the ramus of the lower jaw,
sending processes between the pterygoid muscles
close to the base of the skull, where it is closely
related to the numerous important vessels and
nerves in this region.

On cutting carefully into the substance of this
gland, the portio dura or facial nerve is seen; this
passes out of the stylo-mastoid foramen, at a depth
of an inch and a quarter or a half from the surface,
passes forwards through the substance of the parotid
gland, and becoming superficial divides into a
retiform plexus, the pes anserinus, which emerges
from the gland, and divides into numerous filaments
to supply the side of the temple, face, and neck,
anastomosing freely with the branches of the fifth
nerve and cervical plexus.

Beneath, and covered by this, is the external
jugular vein; this vessel is formed here by the junc-
tion of the temporal and internal maxillary veins,
descends from the lower extremity of the gland,
crossing the outer surface of the sterno-mastoid
muscle, to terminate in the subeclavian vein.

Immediately beneath the external jugular vein
18 the external carotid artery ; this vessel enters the
lower extremity and deep surface of the gland,
ascends outwards, between the ramus of the lower
jaw and meatus auditorius externus, and, about mid-
way between the angle of the jaw and zygoma, di-
vides into its two terminating branches, the internal
maxillary and temporal arteries; the former of these
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passes inwards behind the ramus of the lower jaw,
between it and the internal lateral ligament, to ter-
minate in the spheno-maxillary fossa; the former
passes upwards in the course of the external carotid
trunk, and escapes from the upper margin of the
gland, crosses over the zygoma immediately in
front of the ear, to terminate in the temporal region.

More deeply seated, the portions of the parotid
gland are found between the pterygoid muscles, in
the posterior part of the glenoid cavity, round the
styloid process, etc., and are here in close relation
w1th the internal carotid artery and internal jugu-
lar vein, the eighth and ninth nerves and third
division of the fifth.

The parotid gland is the largest of the salivary
glands; its secretion, the saliva, is eliminated in the
small granules or acini of the gland, and is thence
conducted by small ducts to the principal duct,
Stenon's or Stenson’s duct (ductus Stenonis), which
is thus formed by a junction of the smaller ducts,
emerges from the anterior edge of the gland,
crosses the masseter muscle below the socia paro-
tidis, having also the transversalis faciei artery
above, the branches of the fucial nerve above and
beneath it, and at the anterior edge of the mas-
seter dips in, penetrates the buccinator muscle, and
opens in the mouth, opposite the second molar tooth
of the upperjaw. A line drawn from the lobe of the
ear to midway between the angle of the mouth and
ala nasi would indicate the course of the duct,
and the centre of the line 1ts point of opening into
the mouth. The length of the ductis about two and
a halfinches, its diameter about a quarter of an inch;
its canal is small, and its opening little larger than
a bristle. Its structure is fibro-mucous; the fibrous
coat, derived from the cervical fascia, is lost on the



THE PAROTID REGION. 57

buceinator muscle, its mucous perforates this, and is
continuous with the membrane of the mouth.

A prolonged portion of the parotid gland, socia
parotidis, lies on the masseter muscle above the
duct; it opens into this by a small duct.

The parotid is supplied with blood from the arte-
ries in its substance; its nerves are derived from the
great auricular, the auricular of the fifth and the
sympathetic; its absorbents join those of the neck and
about the lower jaw.

The parotid gland is the seat of acute inflam-
mation, cynanche parotidea, and sometimes of
abscess; the matter may burst through the an-
terior part of the meatus anditorius externus, and
be discharged by the external ear. It is also sub-
Ject to malignant disease, and has been supposed to
be removed ; but, from the connections of its deep
portions, this must be all but an impossibility.

The parotid duct is sometimes wounded where it
crosses the masseter muscle, and gives rise to a
very troublesome fistulous opening on the cheek.

The external carotid artery in the gland is not
the subject of operation, except in the attempt to
remove it; in this the vessel should be tied beneath
the gland, although this will scarcely prevent
secondary hemorrhage, as the anastomosing vessels
will soon re-establish the circulation.

The portio dura or facial nerve is sometimes
divided for the cure of tic douloureux, as it escapes
from the stylo-mastoid foramen; the operation is
performed by cutting along the anterior margin of
the mastoid process, between that and the parotid
gland, to the depth of about one inch and a half;
the posterior auricular artery is usually cut across.
This operation is now seldom performed, and is still
less frequently followed by success.
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SEcTtion II.
THE TEMPORAL REGION

Is that enclosed by the temporal ridge above, in
ant, and buhmd. and beneatli by the zygoma; it
contains the tem poral muscle, covered by the tem-
poral aponeurosis, the superficial and deep tem-
poral arteries, and numerous nerves. On raising
the integuments, the course of the temporal vessels
and nerves is exposed.

The temporal artery arises from the external
carotid, in the substance of the parotid gland,
crosses the zygomn, and a short distance above this,
varying from half an inch to tWo inches, divides
into its three terminating branches—the anterior,
posterior, and middle temporal arteries.

The arteria temporalis anterior passes upwards and
forwards to the side of the temple and forehead, and
divides into numerous branches to the thgmneuL
and anastomoses with the supra-orbital artery

The arteria temporalis posterior, larger than the
preceding, passes upwards and backwards over the
ear, and supplies the integuments in this region,
anastomosing with the branches of the occipital ar-
tery.

The arteria temporalis media perforates the tem-
poral aponeurosis to supply the temporal muscle,
and anastomoses with the deep temporal branches
of the internal maxillary artery.

Numerous nerves accompany the branches of the
temporal artery; they are derived from the great
auricular of the cervical plexus, the auricular of
the third division of the fifth, the malar branch
of the first or ophthalmic division of the fifth and
the facial nerve; thev all anastomose freely.

The temporal veins terminate in the external
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Jugular. The anterior tempuml artery is usually
chosen in arteriotomy, in cases of ophthalmia, menin-
gitis, apoplexy, etc. "Having traced the course of
the artery, fix the vessel between the two fingers of
the left hand, and then open into it W1thc~ut ﬂuttm iy
it across, .

In cases of hemorrhage from "this artery, it
should be cut across, and the bleeding stopped by
compress and bandage, or, if these fail, by a
dossil of lint or sponge passed into the wound. It
is difficult to tie any.of the arteries of the scalp, as
they retract behind this and are not easily dis-
covered. The operation1s sometimes fﬂ]lOW{:d by
neuralgia, painful sores, inflimmation of temporal
aponeurosis, and abscess.

The temporal aponeurosis lies immediately be-
neath the preceding; it is a dense membrane com-
“posed of white shining fibres, attached by its cir-
cumference to the temporal ridge on the frontal and
parictal bones, and inferiorly by two lﬂ.yels into the
edges of the zy goma; its under surface is rough,
and affords origin to the temporal muscle.

Beneath the aponeurosis is the temporal muscle,
filling the temporal fossa, and radiating from its
surface to be inserted into the coronoid process of
the inferior maxilla; beneath it lie the deep tem-
poral branches of the internal maxillary artery.

Secrion II1,
THE LATERAL SURFACE OF THME NECK

Is of a quadrilateral shape ; bounded above by the
lower jaw, and a line drawn from its angle to the
mastoid process, beneath by the clavicle, l.]ll'f.‘lmll'\.'
by the mesial line, and posteriorly by the trapezius
muscle It is crossed diagonally from the sternum
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to the mastoid process by a convex projection, ex-
hibiting the course of the sterno-mastoid musele,
and vertically from the parotid gland, by the ex-
ternal jugular vein. In front of the sterno-mnas-
toid projection is the great anterior triangle of the
neck, in which are lodged the common carotid
artery and its terminating branches, the external
and internal carotids, the internal jugular vein, the
pneumogastric and sympathetic nerves, with
several branches. Behind the same projection is
the great posterior triangle, in which are lodged
the cervical plexus and branches and occipital ar-
tery, the subclavian artery, in its third stage, and
the subelavian vein, the external jugular vein and
origins of phrenic nerve.

Along the mesial line of the neck, and best
marked in the male, is the irregular convex projec-
tion formed by the larynx and trachea, and behind
these the pharynx and wsophagus. DBeneath the
chin is an incline leading backwards to the pro-
jection formed by the os hyoides; beneath this is a
slight depression, about half an inch in length, cor-
responding to the thyro-hyoid ligament, then the
projection of the thyroid cartilage, the pomum
Adami ; below this a depression, opposite the crico-
thyroid membrane; then a fulness, best marked in
the female, formed by the thyroid gland, and,
lastly, a considerable depression, deepest in the
male, immediately above the sternum and over the
trachea.

The supra-hyoid and thyro-hyoid spaces are those
generally injured in suicides; in the crico-thyroid
space the operation of laryngotomy is performed,
and in the last, the operation of tracheotomy,

Immediately beneath and closely attached to the
integuments is the platysma myoides muscle; a
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thin layer of muscular fibres which ascends in-
wards from the shoulder to the chin, crossing the
sterno-mastoid muscle, the external jugular vein,
and auricular nerve. On raising this the course of
the sterno-mastoid muscle will be observed; this
muscle stretches from the sternum and clavicle up-
wards and backwards, across the lateral surface of
the neck to the mastoid process and occipital bone.
Inferiorly, the sterno-mastoid muscle consists of two
portions, the sternal and clavicular; these unite a
little above the centre of the neck, and are here
perforated by the spinal accessory nerve.

Crossing the sterno-mastoid muscle, almost ver-
tically, is the external jugular vein, as already de-
scribed, and, about half’ aninch above this, crosses
the great awricular nerve. This is a branch of the
cervical plexus; it winds round the posterior edge of
the sterno-mastoid, crosses its outer surface, and
ascends in front of the ear, over the parotid region,
to the side of the head and ear.

The external jugular vein is best opened where
it crosses the sterno-mastoid muscle. The incision
should be made in the direction of this muscle, so as
to cut across the fibres of the platysma myoides,
the retraction of which opens the wound.

Covering the lateral surface of the neck is a dense
fibrous aponeurosis, the cervical fascia ; this may be
described as commencing posteriorly in the cellular
tissue close to the trapezius muscle, it thence passes
forwards, becomes strong and aponeurotic, and, at
the posterior edge of the sterno-mastoid, divides
into two layers, so as to enclose this muscle between
them ; at the anterior edge of the sterno-mastoid
the two layers, the superficial and deep layers of the
cervical fascia, unite and form the sheath of the
carotid artery, at the inner side of which the fascia
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terminates, by forming sheaths for the laryngeal
muscles, and being continuous with the ﬂhcm of
the opposite side. In[anI;; the cervical fascia is
badly marked, except in front, where it covers the
trachea; it is here very dense, and descends to
be implanted into the sternum and interclavicular
ligament; it descends along the carotid vessels into
the thorax, and becomes continuous with the fibrous
layer of the pericardium. Behind the sterno-
mastoid it sends in a deep process, which binds
down the omo-hyoid muscle, and descends beneath
the clavicle, to be attached to this and the sternal
end of the first rib. Superiorly, the cervical fasciais
dense; it ascends over the parotid region as already
described; anteriorly, it covers the digastric or
supra-hyoid space, concealing the submaxillary
gland and subjacent parts, and is implanted into
the inner surface of the inferior maxilla and stylo-
hyoid ligament.

The sterno-mastoid muscle, crossing the lateral
surface of the neck diagonally, divides this region
into two great triangles—the anterior and posterior
great triangles of the neck.

1. THE ANTERIOR GREAT TRIANGLE

Has its base turned upwards, formed by the body
of the lower jaw; its apex is below, at the junction of
the sterno-mastoid with the sternum; it is bounded 1n
front by the mesial line, and belnnd by the anterior
edge of the mastoid muscle; it is divided into two
h,nu‘ triangles by the anterior belly of the omo-hy uul
muscle, these are—1, the anterior inferior, and 2
anterior superior triangles of the neck.

2., THE POSTERIOR GREAT TRIANGLE
Has its base at the clavicle, its apex turned upwards,
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is truncated, and corresponds to the interval between
the sterno-mastoid and trapezius muscles; it is
bounded posteriorly by the anterior edge of the
trapezius, and in front by the posterior edge of the
sterno-mastoid; it is also subdivided into two tri-
angles by the posterior belly of the omo-hyoid —1,
the posterior superior, and 2, the posterior inferior
triangles of the neck ; the parts contained in these
great triangles will be enumerated in the description
of their subdivisions.

1. THE ANTERIOR INFERIOR TRIANGLE.

The apex of this triangle is at the decussation of
the sterno-mastoid and omo-hyoid muscles; its base is
at the mesial line, and side of trachea and larynx;
its boundaries are the sterno-mastoid inferiorly, and
the omo-hyoid superiorly. This space scarcely exists
until the cervical fascia is divided, and the muscles
are separated, this being done it is fully exposed; in
it is the carotid sheath.

On the outer surface of the carotid sheath may be
seen the terminating branches of the plexus, formed
between the descendens noni nerve and a branch from
the cervical plexus; these filaments pass to the sterno-
hyoid and thyroid muscles. In the interior of the
carotid sheath lie the common carotid artery, the
internal jugular vein, and the par vagum, or pneumo-
gastric nerve; the last behind and between the vessels,
of which the artery is internal, the vein external.

THE COMMON CAROTID ARTERY

Arises on the right side from the arteria innominata,
nearly behind the sterno-clavicular articulation,
passes upwards and a little backwards, until opposite
the upper edge of the thyroid cartilage, where it
divides into the external and internal carotid arteries.
In the lower part of its course, whilst in the anterior
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inferior triangle, the common carotid artery is deep,
being covered by the convergence of the sterno-mas-
toid and the ster no-hyoid and thyroid muscles, a few
fibres of the platysma myoides,and the integuments;
to its inner side are the trachea and larynx, which
separate it from its fellow of the left side; to its outer
side is the internal jugular vein, and behind, it rests,
with the intervention of the posterior layer of the
sheath, on the rectus capitis anticus major and
longus colli muscles (which separate it from the
vertebral column), the sympathetic nerves, the recur-
rent or inferior laryngeal nerve, and the inferior
thyroid artery. The thyroid gland lies to the inner
side of the common earotid artery in this stage, and
generally overlaps it a little. A number of lymphatic
glands accompany the carotid artery, and lie
chiefly to its outer side.

On the left side, the course and relations of the
common carotid artery are different. This artery
arises distinctly from the arch of the aorta, ascends
into the neck, and enters the carotid sheath in the
anterior inferior triangle; its coverings are similar
to those on the right side, but on opening the
sheath, the internal Jugulnr vein lies closer than on
the right side, and generally crosses the artery at
its lower part; on the inner side and posterior to it
lies the cesophagus, and behind and to its outer side
is the thoracic duct.

The internal jugular vein is the large vein which
returns the blood from the brain; it descends from
the foramen lacerum posterins into the neck,
receiving several branches in its course, and gene-
rally communicating with the external jugular; at
the lower part of the neck it diverges from the
carotid artery, and joins the right subclavian vein,
to form the right vena innominata; on the left
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side, the vein approaches the artery, crosses it and
joins the left subclavian, to form the left vena inno-
minata.

The par vagum, or pmeumogasiric nerve, lies in
the carotid sheath, on a plane posterior to and
between the vessels. This nerve, the largest divi-
sion of the eighth cerebral nerve, escapes from the
foramen lacerum posterius with the internal ju-
gular vein, but separated by a bony or carti-
laginous partition, in the same sheath with the
spinal accessory nerve, the glosso-pharyngeal having
a distinct sheath; the nerve lies here at some dis-
tance behind the internal carotid artery, and thence
descends into the neck, enters the carotid sheath,
and at the lower part crosses in front of the right
subelavian artery into the thorax, passes behind the
root of the lung, attaches itself to the cesophagus,
and terminates in the stomach and solar plexus.
On the left side, the par vagum descends nearly
parallel to the left subelavian artery, and crosses
the arch of the aorta, to descend to the lungs and
stomach.

The principal branches of this nerve are, con-
necting filaments, at the base of the skull, with the
spinal accessory, glosso-pharyngeal, lingnal, and
sympathetic nerves; the pharyngeal nerve, the su-
perior laryngeal, the inferior laryngeal or recurrent,
a few cardiac filaments, and its terminating branches
to the lungs, esophagus, stomach, and solar plexus.

Internal to the common carotid artery, and fre-
quently covering it, are the sterno-hyoid and thyroid
muscles; these arising from the inner surface of the
sternum, pass upwards, the former converging, the
latter diverging, to be inserted, one into the os
hyoides, and the other into the thyroid cartilage.

The common carotid artery may be tied in the
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anterior inferior triangle of the neck; to do so, an
incision should be made from three to four inches
in length, along the anterior margin of the sterno-
mastoid muscle, commencing a little above the
sterno-clavicular ﬂrtu:ulunc:«n in this the integu-
ments and platysma are divided; the fascia being
cut through on a director, the muscles are
separated, the sterno-mastoid being drawn to the
outer, the sterno-hyoid and thnmd to the inner
side; the carotid sheath is now opened, having on
its trmlt a few filaments of thie descendens noni
plexus and some thyroid veins; the sheath is
gently raised in the forceps or fingers, an opening
is made into it, and a director being introduced, the
sheath is carefully divided, the carotid artery is now
exposed; the internal jugular vein and par vagum
being drawn to the outer side, the aneurism needle
is passed from without inwards, care being taken
not to include the recurrent or sympathetic nerves,
which lie behind the vessel.

The operation on the left side is more difficult, ns
the vessel lies deeper, has the internal jugular vein
more close to it, and is intimately related to the
esophagus and thoracic duct, which do not exist
on the right side; here, hmnmﬂr the operation
should be more bllCCESHfll], as the trunk is longer,
and there is more space for the formation of an
internal congulum, and the subsequent obliteration
of the vessel.

Behind the carotid artery will be found the
sympathetic and recurrent nerves, the longus colli
and rectus capitis anticus nmmr nmsr:les

Immediately above the anterior inferior triangle,
the carotid artery is crossed by the anterior ])L“:f
of the omo-hyoid muscle, and enters the
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2. ANTERIOR SUPERIOR TRIANGLE OF THE
NECK.

This region is bounded posteriorly by the sterno-
mastoid, in front by the omo-hyoid muscle and mesial
line; its apex is inferiorly, where the omo-hyoid
crosses the sterno-mastoid; its base is above, and is
formed by the lower jaw and a line drawn from
this to the mastoid process. It is conveniently
divided into two lesser regions by the tendon of the
digastric muscle, namely, the infra-hyoid region,
and the supra-hyoid or submaxillary region.

1. THE INFRA-HYOID REGION
Is small and triangular; it is bounded behind by
the sterno-mastoid, in front by the anterior belly
of the omo-hyoid muscle; its apex is formed in-
feriorly by the crossing of these muscles; its base
is above, at the os hyoides and digastric tendon.
In this are contained the termination of the com-
mon carotid artery in its two branches, the ex-
ternal and internal carotids, the descendens noni
nerve, the internal jugular vein, pneumogastric
and superior laryngeal and sympathetic nerves.
In this part of its course the common carotid artery
is comparatively superficial, as the sterno-mastoid
muscle passes backwards, and leaves it covered only
by the skin, platysma myoides, and cervical fascia.
On raising these, the carotid sheath is exposed,
having the descendens noni nerve lying in front; on
opening the sheath the arteries are exposed. Here,
the relations of the common artery are, to its outer
side, the internal jugular vein and par vagum; to its
inner, the larynx and pharynx, the superior laryn-
geal nerve and superior thyroid artery; and pos-
teriorly, the sympathetic nerve and longus colli
and rectus capitis anticus major muscles, In this
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space the common carotid divides into its branches,
the external and internal carotid arteries, opposite the
upper margin of the thyroid cartilage. Of these
two vessels,

THE EXTERNAL CAROTID ARTERY

Is the larger in the adult; at its origin it lies
internal and anterior to the other, but soon
curves inwards, then upwards and backwards, and
becomes superficial; it passes beneath the tendon of
the digastric muscle, and then turning upwards,
enters the parotid gland where it divides into its
two terminating branches, the temporal and in-
ternal maxillary arteries. In this course the ex-
ternal carotid artery forms a curve, the convexity
directed inwards towards the pharynx. DBeneath
the tendon of the digastric, this vessel is com-
paratively superficial, being covered only by the
skin, platysma, and cervical fascia, and crossed by
the lingual nerve ; behind it is the superior laryn-
geal nerve and the pharynx; above this it is crossed
by the tendon of the digastric and the stylo-hyoid
muscles; it here rests over the styloid process, which,
with the stylo-glossus and pharyngeus muscles,
and the glosso-pharyngeal nerve, separate it from
the internal carotid artery. Above this the ex-
ternal carotid lies deep in the parotid gland, beneath
the facial nerve and external jugular vein.

The branches of the external carotid artery are
ten in number, and are divided into three sets—the
anterior, posterior, and ascending.

The anterior are the superior thyroid, lingual,
and facial or labial; the posterior are the posterior
aural, the muscular, and occipital ; the ascending
are the pharyngea ascendens, temporal, internal
maxillary, and transversalis faciel.
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The internal jugular vein leaves the external
carotid shortly after its oricin, to accompany the in-
ternal carotid, from this the artery las two venz
comities,

THE INTERNAL CAROTID ARTERY,

Larger than the external in the child, proceeds from
the common carotid almost directly upwards in
front of the vertebral column, to the carotid fora-
men in the petrous portion of the temporal bone ;
it then traverses the canal in this, and finally en-
ters the cranium across the foramen lacerum anti-
cus in basi cranii, at the side of the sella turcica,
and terminates opposite the anterior clinoid pro-
cess by dividing into the anterior and middle cere-
bral arteries and posterior communicating branch.

The internal carotid is accompanied throughout
by numerous filaments from the sympathetic nerve,
forming the carotid plexus; these communicate with
all the nerves at the base of the cranium, and at the
side of the cavernous sinus with the third, fourth,
fifth, and sixth nerves, and the Gasserian ganglion ;
they are lost in the cerebral membranes. At first
the internal carotid lies to the outer side of the
external, but as this passes outwards the internal
gets to its inner side and much deeper; in the infra-
hyoid region its coverings and relations are the same
as the external carotid, but above this these vessels
are separated by a considerable interval, in which
pass the stylo-glossus and pharyngeus muscles and
glosso-pharyngeal nerve, To its inner side lie the
pharynx and tonsil, to its outer, the internal jugular
vein and pneumogastric nerve ; behind it is the
superior cervical ganglion of the sympathetic,

The internal carotid rarely gives off’ branches in
the neck; inthe cavernous sinus, it gives off small

C
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branches to the dura mater nerves and pituitary
body, and mnear its termination the ophthalmic
artery.

Any of the three large vessels in the infra-hyoid
space may be tied here. The common carotid may
be tied here in cases of wounds, or for aneurism of
the internal or external carotids. The operation is
performed by making an incision along the anterior
margin of the sterno-mastoid muscle, correspond-
ing to its middle third; the integuments, platysma,
and fascia being divided, the carotid sheath is to
be opened on a director, and the artery secured at
some distance from its bifurcation., The same in-
cision, a little higher up, will answer for tying either
the external or internal carotids; the guide to these
vessels will be the tendon of the digastric, near
which they will be found. It is more difficult to
tie the internal than the external carotid, as it lies
so much deeper, even in this region ; higher up the
operation would be more serious, and the propriety
of tying the common carotid in preference should
be considered. The very free anastomosis of the
carotids, especially the internal, will be found to
modify considerably the success of all operations
performed on these vessels.

THE SUPRA-HYOID OR SUBMAXILLARY
REGION

Is situated immediately beneath the inferior max-
illa, and contains the external and internal carotid,
the lingual and labial arteries, the submaxillary
and sublingual glands, the Whartonian duct, the
gustatory and lingual nerves, some lymphatic
glands, and several muscles.

This region is also triangular in shape; its base
above is formed hy the body of the lower jaw, and
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a line from its,  angle to the mastoid process; its
apex beneath is formed by the tendon of the digas-
tric, and its anterior and posterior boundaries are
formed by the two bellies of this muscle.

Beneath the integuments will be found the fibres
of the platysma myoides strong and well marked;
they ascend inwards to be attached to the inferior
.maxilla, in front of the masseter, the only bony at-
tachment of the muscle, and here assist in forming
the risorius Sanctorini muscle. On raising these the
cervical fascia is exposed; this is dense, and consists
of two layers, which enclose the submaxillary gland
between them, and pass to be inserted into the inner
surfaces of the jaw and stylo-maxillary ligament.

The submazillary gland lies in this space, in the
hollow beneath the inferior maxilla; its boundaries
are, in front, the anterior belly of the digastric,
behind, the stylo-maxillary ligament, which sepa-
rates it from the parotid gland; it is covered by
the skin, platysma, and cervical fascia; it rests on
the mylo-hyoid muscle, and sends a prolonged por-
tion round its posterior margin to join the sub-
lingual gland. The submaxillary gland is traversed
obliquely by the labial or facial artery, which,
entering its lower margin, escapes from its upper and
anterior edge, and thence winds round the inferior
maxilla. This gland is the second in size of the
salivary glands; its duct—the Whartonian duct—
arises from the prolonged portion, crosses the hyo-
glossus muscle, and opens on the side of the fraenum
linguw ; it 1s supplied with vessels from the labial
artery; 1ts nerves are derived from the ganglion or
plexus formed by the chorda tympani and gusta-
fory nerves.

On raising the gland the mylo-hyoid muscle is
exposed; this muscle unites on the mesial line with
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its fellow of the opposite side, so as to form a spe-
cies of diaphragmatic muscle; its posterior margin
is free.

Beneath the mylo-hyoid will be found the hyo-
glossus, crossed on its outer surface by the lingual
and gustatory nerves and Whartonian duct, and pro-
longed portion of the submaxillary gland; along the
mesial line are the genio-hyoid muscles, and poste-
riorly the stylo-glossus muscle mixing its fibres with
the hyo-glossus,

The lingual nerve crosses the hyo-glossus muscle
a little above the os hyoides; here the nerve and
lingual artery are separated, the latter passing
beneath or between the fibres of the hyo-glossus; at
the anterior margin of this they join, aud are lost
together in the muscles and substance of the
tongue. The gustatory nerve lies beneath the angle
of the jaw; it thence descends, crosses the outer
surface of the hyo-glossus, where it anastomoses
freely with the lingual nerve; it here passes below
the Whartonian duct, but soon ascends above it, to
terminate in the conical and fungiform papille of
the tongue. A few filaments from this nerve are
distributed to the mucous membrane of themouth and
gums, and one or two assist in forming, with the
chorda tympani, the submaxillary ganglion. The
lingual is the motor nerve of the tongue, the gusta-
tory is the nerve of special sense, the taste.

Wharton's duct, or the duct of the submaxillary
gland, proceeds from the prolonged portion of the
gland; it crosses the hyo-glossus muscle, as already
described, to open on the freenum lingua; this duct
is nbout two inches in length, and consists of two
couts—a fibrous and mucous; the fibrous is the
outer, and is remarkably thin, so that the duct
resembles a vein; muscular fibres have been de-
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seribed in it by Kolliker. The prolonged portion
sometimes joins.

The sublingual gland is the smallest of the sali-
vary glands ; it lies above the hyo-glossus muscle,
close to the mucous membrane of the mouth; its
ducts are numerous, from ten to twenty, and open,
some into the mucous membrane beneath the tongue,
others into the Whartonian duct.

The lingual artery is a branch of the external
carotid ; it arches above the os hyoides, runs along
its upper border, passes beneath the hyo-glossus
muscle, and at its anterior margin terminates in the
sublingual and ranine arteries. The branches of
the lingual artery are the ramus hyoideus and the
dorsalis linguge. Its terminating branch, the ranine,
runs along the under surface of the tongue, from
the base to the apex, on each side of the mesial line,
and separated from its fellow by the genio-hyo-
glossus muscle.

The facial or labial artery arises from the exter-
nal carotid, above the lingual, passes into the sub-
maxillary gland, forming a remarkable curve, and
then winds round the inferior maxilla, to be dis-
tributed to the face. It gives off in this region
the inferior palatine artery, the ramus tonsillaris,
glandular branches, and the submental artery. The
facial vein collects the blood from these arteries,
and passing over the submaxillary gland, terminates
in the internal jugular vein.

The remaining muscles found in this region are
the genio-hyoid, genio-hyo-glossus, lingualis, and
stylo-glossus.

The genio-hyoid occupy the mesial line, one on
each side, and extend from the chin to the os hyoides,

The genio-hyo-glossus is a fan-shaped muscle,
and stretches from the inner surface of the chin, to
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be attached along each side of the mesial line of the
tongue and to the body, cornu, and appendix of the
os hyoides.

The lingualis lies between the preceding and the
hyo-glossus, and consists of a few muscular fibres,
which stretch from the base towards the apex of
the tongue.

The stylo-glossus arises from the apex of the sty-
loid process and stylo-maxillary ligament, and
passes forwards to the side of the tongue and hyo-
glossus muscle,

The submaxillary gland is subject to carcinoma,
and may be removed, although the prolonged por-
tion will add much to the difficulty of the operation.
The labial artery, or the external carotid, will
require to be secured before removing the gland. The
lingual artery may require the ligature in cases of
woundsof the tongue, or hemorrhage from this organ,
in cases of ulcers, etec. This artery will always be
found a little above the tendon of the digastric.

In dividing the franum lingua in children, the
ranine artery or vein may be wounded, if the point
of the scissors be not directed downwards as well as
backwards,

1. THE POSTERIOR SUPERIOR TRIANGLE

Is the largest of the subdivisions of the neck ; its
base is posteriorly, formed by the anterior margin
of the trapezius muscle; its apex anteriorly, where
the posterior belly of the omo-hyoid decussates with
the sterno-mastoid muscle ; its superior edge 1s
formed by the posterior margin of this muscle, and
its inferior by the posterior belly of the omo-hyoid.
It contains the cervical plexus, the spinal acces-
sory nerve, the transversalis colli, and m*-:i[nitu!
arteries, the splenius capitis and levator-anguli
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scapula, and middle and posterior scaleni muscles,
a number of lymphatic glands, and some veins,

This space is covered by the skin and cervicul
fascia, here badly marked, and inferiorly by a few
fibres of the platysma myoides.

THE CERVICAL PLEXUS,

The first of the large plexuses formed by the
spinal nerves, lies superficial. It is formed behind
the sterno-mastoid muscle by the anterior branches
of the first, second, third, and part of the fourth
cervical nerves, and soon divides into numerons
branches, which are usually divided into an ascend-
ing and a descending sect,

The ascending are, the posterior occipital, tha
great auricular, and the superficial cervical. The
posterior occipital arises from the second cervical
nerve, ascends along the posterior edge of the sterno-
mastoid muscle, which conduects it to the scalp, in
which it is lost behind the ear. The great awricular
nerve arises from the centre of the plexus, turns
round the posterior edze of the sterno-mastoid,
ascends along its outer surface, a little above the
external jugular vein to the parotid region, where
it terminates, as already described.

The descending branches of the cervical plexus
are divided into the supra and sub-clavicular, They
arise from the lower part of the plexus, and are
uncertain in number; some pass over, a few beneath
the clavicle, and are distributed to the integu-
ments covering the chest and shoulders; one branch
joins the descendens noni nerve, and forms the
plexus of the same name.

The spinal accessory nerve perforates the sterno-
mastoid musele a little below the point of junction of
its two portions, and is lost in the trapezins muscle,
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The oceipital artery lies deep in the upper part
of this space ; it arises from the external carotid
artery, a little below the digastric muscle, turns
backwards, passes round the lingual nerve, as
this gives off' the descendens noni, ascends to the
inner side of the mastoid process, beneath the
sterno-mastoid and digastric muscles, and across
the internal carotid, the internal jugular vein, the
spinal accessory and hypo-glossal nerves, and passes
above the transverse process of the atlas, to the
occipital bone; it here becomes superficial, and 1s
lost in the integuments of the scalp, along with the
nervous filaments from the cervical plexus. The
occipital artery gives off one or two posterior
meningeal arteries,which enter the foramen lacerum
posterius, as the internal jugular vein passes out,
to supply the dura mater.

The transversalis colli artery is met with in the
lower part of the space, and is a branch of the thyroid
axis of the subclavian artery ; it crosses this space,
and then sinks downwards beneath the trapezius
muscle, to terminate in the superficial cervical and
posterior scapular arteries,

The lymphatic glands in this space are very
numerous, especially in the young subject; they
communicate with the lymphatics of the scalp
superiorly, and those of the lower part of the neck
inferiorly, and terminate in the thoracic duct.

e THE POSTERIOR INFERIOR TRIANGLE

Is the smallest of the triangles of the neck ; its
base is below, at the clavicle ; its apex is formed
by the decussation of the posterior belly of the omo-
hyoid and the sterno-mastoid muscles; it 1is
huundml superiorly by the omo-hyoid, and ante-
riorly by the sterno- mastoid, and more deeply by
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the sealenus anticus muscle ; in size it- varies con-
siderably, being modified by the extent of the sterno-
mastoid muscle, the height of the clavicle, and the
position of the posterior belly of the omo-hyoid, with
regard to this. It contaihs the subclavian artery in
its third stage, and subclavian vein, the transversalis
colli and humeri arteries, the external jugular vein,
the brachial plexus, and some lymphatic glands.
Beneath the integuments covering this space is
a quantity of loose cellular tissue, containing
veins, lymphatic glands, and descending filaments
from the cervical and brachial plexuses; the veins
proceed from the lower and back part of the neck,
to terminate in the external jugular, which is here
large, and sinks in at the posterior edge of the
sterno-mastoid, to join the subclavian vein. Next
in order i8 the subclavian vein, which lies anterior
and inferior to the artery. Next, is the subclavian
artery, which rests here on the upper surface of the

first rib, having the brachial plexus above and
posterior to it,

THE SUBCLAVIAN ARTERY

Arises on the right side, from the arteria innominata,
along with the common carotid, nearly behind the
sterno-clavicular articulation; it thence ascends into
the neck behind the sternal end of the sterno-mas-
toid, then arches downwards behind the anterior
scalenus muscle, and at the lower edge of the first
rib terminates in the axillary artery. In this course
the subclavian artery is divided into three stages.
The first or ascending stage is from its origin to
the inner edge of the scalenus; it lies deep here,
being covered by the skin, platysma, sterno-mas-
toid, sterno-hyoid, and sterno-thyroid muscles, and
a process of the cervical fascia ; the junction of the
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internal jugular and subelavian veins lies in front of
it, and to the inner side of this is the pneumo-
gastric nerve, its recurrent branch, and a few
cardiac filaments of the sympathetic; behind it
are the sympathetic and the recurrent nerves,
which last hooks round the artery to ascend behind
the common carotid to the larynx.

This stage of the artery gives origin to three
large branches—the vertebral, internal mammary,
and thyroid axis.

The vertebral artery is generally the first and
largest branch of the subclavian artery, from the
upper and posterior surface of which it arises; it
perforates the foramen in the transverse process of
the sixth or fifth cervical vertebra, and ascends to
supply the brain, by passing through the foramen
magnum, and joining its fellow of the opposite side,
forms the basilar artery.

The internal mammary artery arises from the
lower side of the subclavian, nearly opposite the pre-
ceding, and passing downwards beneath the clavicle
and subclavian vein; it is crossed by the phreuic
nerve, enters the anterior mediastinum, descending
close to the junction of the cartilages of the ribs
and the sternum, and finally enters the sheath of
the rectus muscle, and terminates by anastomosing
with the epigastric artery. _

The thyroid axis is a short trunk, which arises
from the upper and anterior part of the subclavian
artery, close to the scalenus anticus, and soon
divides into four branches—the inferior thyroid,
ascendens colli, transversalis colli, and transversalis
humeri arteries. The inferior thyroid artery passes
inwards behind the common carotid, the internal
jugular vein, and par vagum, in front of the longus
colli muscle and inferior recurrent nerve, and enters
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the lower margin of the thyroid body, in which
it anastomoses with its fellow of the opposite side and
the superior thyroid branch of the external carotid.

The ascendens colli is a small branch, which
ascends along the origin of the scalenus anticus,
and anastomoses with branches from the occipital
and muscular arteries.

The transversalis colli crosses the front of the
scalenus anticus muscle and phrenic nerve, the
posterior inferior triangle, and then enters the pos-
terior superior, to terminate in the posterior scapular
and ascending cervical arteries,

The transversalis hwmeri crosses a little beneath
the preceding, the scalenus anticus, and phrenic
nerve, the posterior inferior triangle of the neck,
and sinks into the suprascapular fossa with the
suprascapular nerve, the latter passing beneath
the ligament and through the notch, the former
over the ligament, and supplies the supraspinatus
and other muscles on the scapula,

The left subclavian artery differs essentially
from the right ; it arises from the arch of the aorta,
and thence ascends into the neck, first behind, then
in front of the pleura, to pass, as on the right side,
behind the scalenus anticus muscle ; the par vagum
descends nearly parallel to it, and gives off the
recurrent branch, which hooks round the arch of the
aorta; the thoracic duct ascends posterior to it, and
between it and the left carotid, and finally gets in
front, to terminate in the left subclavian vein.

It follows, from these differences in the anatomy
of the right and left subclavian arteries, that the
operation “of tying this in its first stage must be ex-
tremely thihcult whereas, on the 1|=r11l; side, the
ﬂer’ltm“ 1s not attended with much dlllu"ull}r, here
there 1s a portion of the vessel lying between the com-
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mon carotid on the inner, and the internal jugular
vein on the outer side, in which the ligature may be
applied with comparative facility.

The operation of tying the subclavian artery on
the right side, in its first stage, may be performed as
follows :—Make an incision al{}ng the anterior mar-
gin of the sterno-mastoid, extending upwards from
the sternum about three inches; make a transverse
incision from the commencement of this outwards,
parallel to and a little above the clavicle, to the
same extent; reflect back the integuments, cut
across the sterno-mastoid muscle; dividing the cer-
vical fascia, draw the sternu-hwul and sterno-
thyroid muscles to the inner side, or divide them, if
necessary; by a little dissection, the conflux of the
internal jugular and subclavian veins will be ex-
posed, and behind and internal to this, the artery
crossed by the par vagum and recurrent nerve;
draw the par vagum to the inner side, and pass
the aneurismal needle from below upwards, avoiding
the pleura and sympathetic nerve posteriorly.

In the second stage, the subclavian artery lies
behind the scalenus anticus muscle ; it is here also
covered by the clavicular portion of the sterno-
mastoid, fascia, platysma, and skin. On raising
these 1:1tter, thc subclavian vein is seen crossing the
scalenus anticus on its anterior surface, und at a
short distance above the clavicle, and behind this,
the transversalis colli and transversalis humeri arte-
ries; behind these, the phrenic nerve descends verti-
cnlh along the scalenus anticus, and in close con-
tact with it, to enter the thorax, sometimes Crossing
the first stage ol " the subclavian artery; it here
descends in front of the root of the lung along the
side of the pericardium, to terminate in the dia-
phragm and solar plexus ; this nerve arises from the
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fourth and fifth cervical and sympathetic nerves.
The subclavian artery, in the second stage, lies be-
hind the scalenus anticus muscle, which thus sepa-
rates it from its vein; it here completes its curve,
the convexity turned upwards, and thence de-
scends to its third stage. The subclavian artery
here rests on the cone of the pleura. Its branches
are the superior intercostal and the deep cervical.

The superior intercostal artery arises from its
lower surface, descends in front of the neck of the
first rib, to supply the first two or three inter-
costal spaces,

The deep cervical (cervicalis profunda) is a large
branch; it passes from the upper part of the artery
backwards, between the transverse processes of the
last cervical vertebra and first rib, and terminates
in supplying the deep muscles of the neck,

This is not a favourable stage for tying the sub-
clavian artery, as the vessel lies deep, and is in close
contact with the pleura; the separation from the
vein is not sufficient to counterbalance these and
other disadvantages attendant upon this operation.

The subclavian artery, in its third stage, extends
from the outer edge of the scalenus anticus muscle
to the lower border of the first rib. It is here co-
vered by the skin, a few fibres of the platysma, the
cervical fascia, badly marked, and, occasionally,
the clavicular portion of the sterno-mastoid muscle.
It lies in the anterior inferior triangle of the neck,
on the first rib, the external jugular and subclavian
veins being in front, the latter lower down, the bra-
chial plexus being above, and on a plane posterior

to it. From this stage no branch usually pro-
ceeds.

In this stage the subclavian artery is most fre-
quently tied, and with success, either in cases of
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aneurism of the axillary artery or of the brachial,
high up, or in wounds. The first incision is made
along and immediately above the clavicle, to the
extent of from three to four inches, and reaching
from the junction of its inner and middle third to-
wards its scapular extremity. Inthis the skin,a few
fibres of the platysma, the superficial nerves, and
cervical fascia are divided, and, if necessary, a por-
tion of the clavicular origin of the sterno-mastoid.
By a little dissection, the external jugular vein will
be exposed, and with it, frequently, a plexus of
veins from about the f-houluh,r and lower part of the
neck; avoiding these, and tearing through the loose
cellular tissue, the subclavian wvein i1s brought into
view, and, muﬂt probably, the transversalis humeri
arterv, and the posterior belly of the omo-hyoid ;
by passing the finger along the outer margin nfthe
scalenus anticus muscle, “the artery will be found
resting on the first rib; the aneurism needle is to
be passed from below npu ards, avoiding the vein
inferiorly, and the branches of the brachial plexus
superiorly.

Here, also, the artery may be advantageously
compressed against the first rib, so as to command
the circulation, in cases of amputation of the
shoulder-joint, hemorrhage, ete.

THE BRACHIAL PLEXUS

Is formed by the anterior branches of the fourth,
fifth, sixth, and seventh cervical and first dorsal
nerves, the first and last of these communicating
rﬁpectwcly with the cervical plexus above, and the
second dorsal nerve inferiorly; the fourth and fifth
cervical soon join, as do also the seventh cervical
and first dorsal nerves, but the sixth cervical runs
some distance before ju:riuing the plexus; this lies 1n
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the upper part of the posterior inferior triangle of
the neck, above and behind the subclavian artery,
and passes out from behind the scalenus anticus
muscle to descend into the axilla, and supply the
principal nerves of the upper extremity.

The brachial plexus gives off in the neck—one or
two filaments to form the phrenic nerve, two or
three subclavicular or anterior thoracic nerves to
supply the subclavian and pectoral muscles; one or
more of these will sometimes pass round the subcla-
vian artery and rejoin the plexus: lastly, the posterior
thoracic; this is a large branch (inferior external
respiratory of Bell) arising from the upper and back
part of the plexus, behind which it descends to the
serratus magnus muscle, and chiefly to its lower part.
The terminating branches of the bruchial plexus
are the supra-scapular, the internal and external
cutaneous, circumflex, ulnar, musculo-spiral, or
radial and median nerves, all of which supply the
upper extremity, and will be described with it.

Secrion 111,

DEEFP VESSELS AND NERVES OF THE NECK.

On raising the common earotid artery, internal
Jugular vein, and other more superficial parts, the
deep vessels and nerves of the neck will be more
clearly seen; the former have been already de-
scribed, and may be traced to their destination.
The principal nerves met with in the neck are
branches of the third division of the fifth; the
Eightl‘f p!l.il', viz., the par vagum, or p]]eumggﬂﬂ.ric,
the spinal accessory, and the glosso-pharyngeal; the
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ninth or hypo-glossal nerve, the cervical and bra-
chial plexuses, and the sympathetic,

The third division of the fifth or inferior maxillary
nerve is the largest of the three nerves given off
from the Gasserian ganglion; it also receives the
motor portion of the nerve, and thus this is a com-
pound nerve, resembling those from the gpinal
marrow. The motor and sensitive filaments pass
out through the foramen ovale and then unite. and
soon after the trunk divides into two, an anterior
smaller or muscular nerve, and a posterior larger
Or sensory nerve.

The anterior or smaller nerve gives off two fem-
poral filaments to the deep surface of the temporal
muscle; a masseteric branch,which passes through the
sigmoid notch to the masseter muscle ; pterygoid
branches to the external and internal pterygoid mus-
cles, and the buccal nerve to the buccinator muscle.

The larger or sensory portion of the nerve gives
off three considerable nerves, the auricular, inferior
dental, and gustatory. The awuricular nerve, the
smallest, passes backwards and outwards, behind
the temporo-maxillary articulation, and terminates
by sending branches to this joint, the ear, and the
parotid gland, communicating with the facial and
sympathetic nerves.

The inferior dental nerve, the largest of these
branches, descends to the outer side of the gustatory,
crosses the external pterygoid muscle, and then
enters the inferior dental foramen, between the in-
ternal lateral ligament and the ramus of the jaw,
it traverses the inferior dental canal, and supplies
the tecth of the lower jaw; a branch, the mental or
labial nerve, passes out of the mental foramen to
the muscles and integuments of the lower lip, anas-
tomosing with filaments from the facinl nerve
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and the branches of the superior maxillary nerve.
Just before entering the dental foramen, the inferior
dental nerve gives off its mylo-hyoidean branch,
which runs in a groove in the inferior maxilla
to the mylo-hyoid and digastric muscles.

The gustatory nerve, concealed at first by the
external pterygoid muscle,crosses theinternal ptery-
goid muscle, passing between it and the mucous
membrane of the mouth, and thence runs forwards,
as already described, to terminate in the tongue.
The gustatory nerve, as it passes to the inner side
of the lower jaw, is joined by the chorda tympani
nerve, a branch of Meckel’s ganglion, and which
again leaves the gustatory to terminate in the sub-
maxillary ganglion or plexus.

Of the eighth pair of cerebral nerves met with
in this dissection, the pneumogastric or par vagum
has been already described with the carotid artery.
The spinal acecessory branch passes out of the
foramen lacerum posticus along with the par
vagum, communicates with the other nerves at the
base of the cranium, descends outwards, perforates
the sterno-mastoid muscle, crosses the posterior
superior triangle of the neck, and is lost in the
trapezius. The glosso-pharyngeal is the smallest
of the three; it passes out of the same foramen, but
in a distinct sheath of the dura mater, forms two
ranglions, from which proceed communicating fila-
ments to the other nerves at the base of the
cranium; it then passes forwards between the in-
ternal jugular vein and internal carotid artery,
and applies itself to the stylo-pharyngeus muscle,
winds round it, so as to form one of the nervous
arches of the neck, and finally enters beneath the

hyo-glossus muscle, to be distributed to the pharynx,
the tongue, and the tonsil.

D
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The Ahypo-glossal or ninth cerebral nerve passes
out of the ante-condyloid foramen, behind the in-
ternal jugular vein and carotid artery; it then
crosses forward between these two vessels, descends
into the neck beneath the tendon of the digastric;
it is here superficial, and turns inwards, so as to
form a curve, which hooks round the occipital
artery. At this point the ninth nerve gives off its
descendens noni branch; it then crosses the internal
jugular veip, par vagum, and carotid arteries, and
ascending above the os hyoides, joins the linguaal
artery; the nerve crosses the outer surface of the
hyn- rlossus muscle, the artery passing beneath it,
and is finally distributed to the muscles and mus-
cular tissue of the tongue. The ninth nerve com-
municates, at its exit from the cranium, with the
other nerves at the base of the skull.

The cervical portion of the sympathetic nerve
consists of three ganglia, the communicating nerve,
and their branches. The ganglia and trunk of the
nerve lie immediately in front of the vertebral
column, and are connected with the first dorsal
ganglion by a branch of communication. The
three cervical ganglia are named the first, second,
and third.

The first or superior cervical ganglion is the
largest, and is described as the first of the sym-
pathetic ganglia; it is of a reddish grey colour, of
fusiform shape, and extends along the first two
vertebre, resting on the rectus capitis anticus
major muscle, behind the carotid sheatl.

The middle cervical ganglion is generally small,
and is found at the lower part of the neck, opposite
the fifth or sixth cervical vertebra, and frequently
resting on the inferior thyroid artery.

The inferior cervical ganglion, irregular in shape,
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1s found between the transverse process of the last
cervical vertebra and the neck of the first rib.

The branches given off by these ganglia, and
especially the first, are extremely numerous, they
communicate with all the cerebral and spinal nerves
in the neck, and send plexuses around the several
arteries and their principal branches ; a minute
description of these is quite unnecessary. The most
remarkable is the earotid plexus, which is derived
chiefly from the superior cervical ganglion, and
proceeds upwards in the ecarofid canal, surrounding
the artery, and at the side of the cavernous sinus
sends filaments to communicate with the third,
fourth, ophthalmic, and sixth nerves, and the
lenticular ganglion ; a few small filaments enter the
petrous portion of the temporal bone, and are
called petrosal nerves ; the filaments which accom-
pany the blood-vessels are termed nervi molles,some
of these occasionally form ganglia ; the pharyngeal
plexus receives numerous filaments.

The cardiac nerves are three in number on each
side, and proceed one from each of the cervical
ganglia. The superior cardiac nerve from the supe-
rior cervical ganglion proceeds downwards in the
neck behind the carotid sheath, enters the thoraxin
~front of or behind the subclavian artery, and ter-
minates in the cardiac plexus. The second cardiac
nerve proceeds from the second cervical ganglion,
18 of considerable size, and descends with the pre-
ceding. The third cardiac nerve also descends
with the preceding. All these nerves communicate
with the superior and inferior laryngeal nerves,

and the cardiac branches of the pneumogastric
nerve.
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Section 1V.
THE POSTERIOR CERVICAL REGION.

This region extends from the occiput downwards,
to the superior border of the scapula, although, in
its description, it may be necessary to allude to
parts immediately beneath this ; anteriorly, it is
continuous with the anterior cervical region, as
just described; and, posteriorly, it is bounded by
the spinal column, which separates it from its fellow
of the opposite side.

The skin covering this region is remarkably
dense, and is connected to the subjacent parts by a
quantity of loose cellular tissue, through it the pro-
jection of the spines of the vertebra may be noticed,
and especially of the last cervical, which frequently
projects so much as to be mistaken for disease.

Beneath the skin there is no aponeurotic struc-
ture resembling the cervical fascian, as this ter-
minates here, by expanding over the surface of the
trapezius muscle, and is implanted on the mesial
line into the posterior cervical ligament, or liga-
mentum nucha; on raising this we have exposed
the trapezius nusele, This large triangular-shaped
muscle covers the whole of this region, and ex-
tends downwards into the dorsal region, as far as
the spine of the last dorsal vertebra. Thismuscle
has a very extensive attachment; it arises on the
mesial line from all the dorsal spines, the spine
of the last cervical vertebra, and the ligamentum
nuchee, and superiorly, from the inner third of the
superior transverse ridge of the occipital bone; its
fibres converge from these different points to be in-
serted into the external third of the clavicle, the
inner edge of the acromion, and the superior edge
of the spine of the scapula.  The origin of this
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muscle from the sixth cervical to the third dorsal
vertebra is by tendinous fibres, which, with those of
the opposite side, form an oval sheet of tendon, of
considerable strength.

The action of this muscle is complicated and in-
teresting, and influences the head, shoulder, scapula,
and spinal column, as one or other of these happens
to be fixed. Acting from the spinal column and
shoulder, its superior fibres will depress the occiput,
s0 as to elevate the face directly, if the two muscles
act; but to one side if only one act; its anterior
fibres, if acting at the same moment, will rotate the
head to the opposite side. If the whole spinal and
occipital attachments be fixed, the trapezius muscle
will then act on the shoulder, so as to raise this,
draw the scapula backwards, and by means of its
inferior fibres, this bone will rotate on its axis, and
the glenoid cavity will become elevated. If, how-
ever, these parts be fixed, the muscle will then act
on the spinal column, so as to steady it, or draw it a
little to one side; this effect of the 1auscle is well
seen in blacksmiths, porters, pressmen, and others
who use one arm more than the other.

The trapezius muscle, in addition to several fila-
ments from the posterior cervical nerves, receives a
nervous supply from the spinal accessory, or superior
external respiratory nerve of Sir Charles Bell, and
is thus associated with the other respiratory mus-
cles in the compound action of respiration. In the
respiratory act the use of the trapezius is to fix
the shoulder and scapula, and on analysis it will
be found that this must first be done before any one
of the other great respiratory muscles can act effi-
ciently in inspiration. Let us trace the action
through the principal of these—namely, the dia-
phragm, serratus magnus anticus, and trapezius ; if
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this last be first thrown into action, the base of the
scapula being fixed, the serratus magnus anticus
will, from this, elevate the lower ribs; these will
then afford a fixed attachment to the diaphragm,
which, contracting its muscular fibres, descends to-
wards the abdomen, and causes inspiration. It is
clear, that if the trapezius do not first fix the sca-
pula, the action of these muscles will be reversed,
and the diaphragm will rather depress the ribs,
and thus contribute to expiration. This beautiful
combination of muscular action is secured by the
three great respiratory nerves, arising from nearly
the same point of the spinal marrow. Thus the
spinal accessory, or superior external respiratory,
the posterior thoracie, orinferior external respiratory,
and the phrenic, or inferior internal respiratory,
derive their origin from the spinal marrow, oppo-
site about the fourth and fifth cervical vertebree. It
follows that a paralysis of any one of these nerves
will produce a similar result to that caused by a
paralysed condition of the other, or that a para-
lysis of the spinal accessory nerve will produce
similar symptoms to those caused by a paralysis of
the inferior external respiratory, or phrenic nerve.
The spinal accessory nerve is one of the divisions
of the eighth pair; it arises from the respiratory
tract on the lateral surface of the spinal marrow,
opposite the fourth and fifth cervical vertebra, and
by a few accessory filaments from the medulla ob-
longata, immediately beneath the origin of the
par vagum; the spinal portion of the nerve ascends
in the spinal sheath, between the ligamentum den-
ticulatum and the posterior roots of the spinal
nerves, and joins the accessory portion; the spinal
accessory nerve ascends into the craninm, throngh
the foramen magnuwm, and joins the other portions of
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the eighth nerve; the accessory filaments unite
with the par vagum, the nerves escape through the
foramen lacerum, and the spinal accessory traverses
the neck obliquely backwards, to lose itself in the
trapezius,

The ligamentum nuche has but little existence in
man; it consists of a band of irregular fibres of
condensed cellular tissue, which are placed on the
mesial line, and are attached to the spines of the
inferior six cervical vertebrae; its principal use is to
afford attachment to muscles.

Beneath, and mostly covered by the trapezius,
are the deep muscles of this region—mnamely, the
splenius, complexus, trachelo-mastoideuns, semi-
spinalis dorsi, inter-spinalis, and the continuation
upwards of the lumbar mass of muscles, or the
sacro-spinalis muscle of Chaussier, which will be
found in all works on descriptive anatomy.

Most deeply seated, between the atlas and occi-
pital bone, the vertebral artery is met with; it lies
here within a triangular space, bounded by the
posterior small recti and oblique muscles, The
apex of this triangle is at the transverse process of
the atlas; the base is formed by the posterior recti
muscles; its superior ooundary is formed by the ob-
liquus capitis superior, and its inferior by the ob-
liquus capitis inferior. Here the vertebral artery,
having passed through the foramen in the trans-
verse process of the atlas, winds backwards round
the articular process of this bone, and then turning
inwards, perforates the posterior broad ligament, to
ascend through the formmen magnum and form the
basilar artery; at the same time the sub-oceipital
nerve passes out, to supply the small recti and ob-
lique muscles, and a small branch to the complexus.

This nerve communicates with a filament from the
first cervical nerve.
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In the deep dissection of this region will be found
also the terminations of the occipital and cervicalis
profunda arteries; the first is lost on the occiput;
the last runs between the transverse and spinous
processes, sends branches to the deep muscles, and
anastomoses frezly with the oceipital, vertebral, and
spinal arteries. The deep nerves of this region are
derived principally from the posterior branches of
the cervical spinal nerves; much smaller than the
anterior, they do not form nn}' regular plexus, but
anastomosing with eachother are lostinthe muscles.
The sub- ﬂcm]ntul is sometimes named as the first
cervieal, and hence some confusion in the description
of these nerves; it is better to consider the cervical
nerves as only seven in number, corresponding to
the number of vertebre.

There are no surgical operations of importance
performed in this region; tumours oceasionally form
in it, and are removed; carbuncles frequently show
themselves here, and require to be opened early, to
prevent their extending to the deep cellular tissue,
and to relieve the severe constitutional symptoms
usually present. Setons are inserted in the lower
part of this region, as the integuments are more
loose about this part, and if inserted too high up
they produce unpleasant and dangerous head symp-
toms,
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CHAPTER IL
OF THE UPPER EXTREMITY.

Tae upper extremity is connected to the trunk by
means of the clavicle and several powerful muscles,
as the pectoralis major, the trapezius, deltoid, and
it is by these means endowed with a much greater
degree of mobility than the lower, this being con-
nected to the lower part of the trunk by means of
the pelvis, but which, unlike the scapula, is firmly
fixed, and incapable of any motion.

SectioN 1.
THE PECTORAL REGION

Is that on the anterior surface of the thorax, and
is described by some with this region ; it is occupied
by the pectoral muscles, the serratus magnus an-
ticus, several vessels and nerves, and in the female,
by the mammary gland.

On raising the integuments from this region, a
few fibres of the platysma may be seen to descend
below the clavicle, and in the superficial fascia, a
few of the supra-clavicular filaments of the cervical
plexus of nerves. Beneath these is the

Pectoralis major muscle, of a triangular shape;
this muscle arises by its base from the anterior sur-
face of the sternum, and from the cartilages of all
the true ribs except the last, also from the sternal
half of the clavicle; from these the muscular fibres
converge, the superior descending, the inferior
ascending, the middle taking a transverse course,
and end in a tendon, which passes to be insecrted
into the outer edge of the bicipital groove. A cel-
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lular line separates the sternal from the clavicular
origins of this muscle, and a similar line, but much
larger, separates the latter from the inner edge of
the deltoid muscle. In this lastis the cephalic vein,
the thoracica humeraria artery, and in the upper
larger portion the costo-clavicular ligament, the
thoracico-acromialis artery, and more deeply the
axillary artery and vein. As the pectoral muscle
crosses the axilla it forms the anterior boundary of
this cavity, and its lower margin forms the anterior
fold of the axilla. Beneath this is the

Pectoralis minor, much smaller ; it arises by
slips from the third, fourth, and fifth ribs, ex-
ternal to their cartilages, and passes upwards
and outwards, to be inserted into the inner edge
of the coracoid process of the scapula. As this
muscle crosses to its insertion, it passes over
the axillary artery, vein, and nerves, and divides
the artery into its three stages. The pectoral mus-
cles derive a large supply of blood fromthe thoracic
branches of the axillary, and from the internal
mammary and intercostal arteries ; their nerves are
derived from the cervical and brachial plexuses, and
from the intercostal nerves.

In the female, the mamma—the mammary gland, or
breast—lies upon the outer surface of the pectoralis
major muscle, to which it is attached by loose cel-
lulur tissue; nearly circular in shape, this gland
varies much as to size; its anterior surface is con-
vex, and has nearly in its centre, but somewhat
nearer the inner side, the nipple, or mammilla, &
conical projection formed of the integuments and
extremities of the lactiferous ducts; this is sur-
rounded by a circular zone of integuments of a
darkish colour, from one to two inches in diameter,
the areola. The skin of both of these parts 1s pro-
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vided with a number of papille and oleaginous
glands. The mammary gland is made up of a num-
ber of lesser glands, about twenty altogether, which
are separated, so as to form lobes, by cellular tissue;
each of these is formed by a number of lobules,
which in their turn are formed of a congeries of
vesicles or cells, in which the milk is secreted ;
from each vesicle a small duct proceeds, and the
several ducts unite into one duct, which proceeds
from the lobe and opens on the nipple ; these ducts
are composed of fibrous tissue externally, lined by
mucous membrane, not continuous with the rest of
the mucous membrane of the body, except through
the skin ; a prolongation of the epithelium invests
the inner membrane. The mammary gland is sup-
plied with blood from the thoracic, the internal
mammary, and intercostal arteries ; its veins ter-
minate in the corresponding veins; its nerves are
derived chiefly from the anterior branches of the
third, fourth, and fifth intercostal nerves.

The lymphatics are extremely numerous, and
communicate above with thecervical,externally with
the axillary, and internally with the thoracic glands
in the anterior mediastinum. The deep surface of
the mammary gland is nearly plane, although irre-
gular, This gland has no distinct capsule; the
cellular tissue passes into its interior, and separates
the lobules from each other ; it follows that inflam-
mation and abscess are usually confined to one or
more lobules. This gland is very liable to carci-
noma, and is frequently removed, with but partial
success. The cellular tissue of the gland, and
that beneath it, may also be the seat of inflamma-
tion and abscess, without the gland participating.

The outer and lateral surface of the thorax is
covered by a layer of muscular fibres, the serratus
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magnus anticus muscle, which stretches from the nine
superior ribs,€xcept the first) and lies in close’¢on-
tact with them, and passes to be inserted into the
base of the scapula.

Beneath the clavicle is a small muscle, the sub-
clavius, which, arising from the cartilage of the
first rib, is inserted into the under surface of the

elavicle.
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Sectron IT.
THE AXILLA, OR AXNILLARY REGION.

This important region, in which are lodged the
axillary vessels and nerves, numerous lymphatic
glands, and cellular tissue, should be examined
from below upwards—that is, from its base towards
its apex—and again from its anterior surface.

Examined from below it forms a deep fossa,
covered in the adult with hairs and sebaceous fol-
licles. On raising the integuments, one or more
lymphatic glands are met with; beneath these is a
dense fascia, the axillary fascia, which covers the
cavity, and forms the floor of the axilla; anteriorly
and posteriorly this fascia is connected to the ante-
rior and posterior foldsof the axilla, the former formed
by the pectoralis major, the latter by the latissimus
dorsi and teres major muscles ; internally the fascia
is gradually lost in the side of the thorax, and ex-
ternally it is continuous with the brachial aponeu-
rosis, The fibres of the axillary fascia interlace
with each other; some well-marked fibres cross
from one fold to the other, and bind these in their
vlaces. Onremoving the fascia, the axillary cavity
is found to be filled with a quantity of cellular tis-
sue, containing some fat and a number of lympha-
tic glands; these being removed, the shape and

b
boundaries of the axilla are seen,

F s
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The azillary cavity is pyramidal in shape; the

apex may be referred to the coracoid process, near ¢y Jss oo s

e

which this cavity communicates with the cellular
tissue of the neck, along the blood-vessels and
nerves, and more particularly with the posterior
inferior triangle. The base of the axilla is turned
vat7i downwardg, and is formed by the axillary fascia; its
anterior wall is formed by the pectoralis major and
minor, its posterior by the subscapularis, the latissi-
mus dorsi and teres major. Externally, these two
boundaries converge 2o as to leave but a small in-
terval, in which are lodged the axillary vessels and
nerves in their lower stage. The internal wall of
the axilla is formed by the side of the thorax,
covered by the serratus magnusfa_l_lticﬁﬁ"'- muscle.
Crossing from this are two or three branches of -
nerves, the nerveg of Wrisberg, or the intercosto-
humeral nerves; these arise from the second and
third intercostal nerves, cross the floor of the axilla
within the fascia, and descend along the inner sur-
face of the arm, becoming cutaneous,as farasthe bend
of the elbow. Posteriorly, the subscapular artery and
; nerve run along the inferior border of the scapula;
‘j'f"’ ¢ s+ :the external mammary artery lies in front, and runs
&y inwards along the inferior edge of the pectoralis
minor; along the upper border of the same muscle
is the thoracica suprema artery. The posterior tho-
racic, or inferior external respiratory nerve of Bell,
lies deep, and descends along the inner wall of the
axilla to the lower part of the serratus magnus
muscle.
The anatomy of the anterior wall of the axilla
has been described in the preceding chapter.
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THE AXILLARY ARTERY

Is the continuation of the subclavian ; this ves-
sel enters the axilla, accompanied by its wvein
and the brachial plexus, through a triangular
space, bounded in front by the -clavicle, iu-
ternally by the first rib, and externally by the
scapula, thus forming a communication between the
cellular tissue of the neck and axilla. The artery
commmences at the lower border of the first rib,
from which it descends forwards and outwards,
across the cavity of the axilla, and arriving at the
outer wall, rests on the arm, and terminates at the
lower niargin of the teres major muscle in the bra-
chial artery. In this course, the axillary artery is
crossed by the pectoralis minor muscle, which thus
divides it into three stages.

The first stageis that, above this muscle, the artery
is here covered by the integuments, a few fibres of
the platysma, a part of the clavicular origin of the
pectoralis major, and the costo-clavicular ligament.
The axillary vein lies anterior and internal to it,
the brachial plexus superior and posterior to it; and
behind it are the first layer of intercostal muscles,
the first portion of the serratus magnus muscle, and
the posterior thoracic nerve. :

In its second stage, the axillary artery lies behind
the pectoralis minor muscle, which, with thf._a pec-
toralis major and superficial coverings, form its an-
terior relations j it is surrounded by cellular tissue,
the brachial plexus of nerves envelopes it, and the
vein lies to its inner side.

The third or last stage of the axillary artery ex-
tends from the lower border of the pectoralis minor,
to the inferior margin of the teres major. It has
in front of it the lower edge of the pectoralis
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major and the origins of the coraco-brachialis and
short head of the biceps, but towards the axilla is
covered only by the integuments and fascia j it
rests on the insertion of the subscapularis, and ten-
dons of the latissimus dorsi and teres major mus-
cles; in this stage the nerves begin to separate
from the artery, which lying between the two
heads of the median, has to its outer side the ex-
ternal cutaneous, to its inner the internal cutaneous
and ulnar, and behind it the musculo-spiral and
circumflex : this division of the nerves frequently
takes place in the second stage. The veins form a
plexus round the artery, but the principal vein lies
to its inner side. '

The principal branches of the axillary artery are :

The thoracica suprema is the first branch of the
axillary ; it runs inwards, along the upper margin
of the pectoralis minor muscle to the thoracic parie-
ties, in which it is lost.

Thoracica acromialis is a short but large axis,
which arises a little below the preceding, and in the
triangular space between the deltoid and pectoralis
major divides into numerous branches to the sur-
rounding parts.

Thoracice alares, or glandulares, are small irre-
gular branches, distributed to the axillary glands.

Thoracica longa, or external mammary, is a large
branch which passes inwards, along the lower mar-
gin of the pectoralis minor muscle, to be distributed
to the thoracic parieties and the mammary gland.

Arteria subscapularis is also a large branchj this
passes backwards, along the inferior margin of the
subscapularis muscle, and terminates in supplying
the muscles of the scapula and neighbourhood ; a
large branch, the posterior, passes off from it, winds
round the edge of the scapula, to its dorsum, and
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is there lost; it passes through a triangular space,
bounded above by the subscapular muscle, below
by the teres major, and in front by the long head
of the triceps; the subscapular artery is accom-
panied by a large branch of nerve from the bra-
chial plexus.

Arterie circumflexe, anterior and posterior, wind
round the neck of the humerus, and are lost in the
deltoid muscle. The anterior is the smaller; the
posterior, accompanied by the circumiflex nerve,
passes backwards through a quadrilateral space,
bounded in front by the neck of the humerus, be-
hind by the long head of the triceps, above by
the lower edge of the scapula, and subscapularis
muscle, below by the teres major.

The free anastomosis of these and other vessels
which exist around the scapula exerts much in-
fluence on all the operations in this region,.and
especially on the tying of the principal arteries,
either in the neck or in the arm. A large artery .
runs along each border of the scapula, and not
only anastomoses freely with the others, but also
with the surrounding vessels, and thus is estahlished
a free communication between the carotid, subcla-
vian, axillary, and brachial arteries. By these means
the occipital of the external carotid, the superior
and posterior scapular branches of the subclavian,
and the subscapular of the axillary, are united to-
gether, so that, in case of any of these trunks be-
ing tied, the circulation is at once established
through the other channels.

The brachial plexus and its principal branches
have been described with the preceding, and need
not be acain considered.

In addition to the pectoralis major and minor, the
serratus magnus, and subelavius, the following
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muscles are chiefly connected with this region. Pos-
teriorly, the trapezius, latissimus dorsi, teres major,
levator-anguli scapule and rhomboideus major and
minor, supra-spinatus, infra-spinatus, and teres
minor; internally, the subscapularis; anteriorly and
externally, the deltoid, coraco-brachialis, and bi-
ceps; andbehind the arm, the triceps.

The axillary artery is tied in its first and third
stages only. To tie this vessel in the first stage,
make a transverse incision immediately below the
clavicle, from three to four inches in length, and
extending from the inner edge of the deltoid muscle
inwards; the integuments and platysma being
divided, a portion of the clavicular origin of the
pectoralis major muscle must be cut across; the
costo-coraeoid ligament being mnext carcfully
divided, the vein will first be met with, and then
the artery. The presence of the cephalic vein, the
thoracica acromialis artery, and its numerous
branches, tend to embarrass the surgeon in this
operation; it is seldom to be preferred to the
operation of tying the subclavian above the clavicle.

The axillary artery is tied without difficulty in
its third stage. The arm being separated from the
side, an incision is made, from three to four inches
in length, nearly in the centre of the axilla, but
nearer its anterior wall, this being carried down-
wards and outwards, towards the head and neck of
the humerus, in the course of the vessel. The
skin and fascia being divided, the artery will be
soon exposed, having the veins and nerves closely
related to it, as just described.
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Section 111,

TIHE BRACHIAL REGION,

The study of this region comprises that of the
brachial artery and accompanying veins and nerves,
and several muscles.

Immediately beneath the skin of the arm lies the
subcutaneous cellular tissue, or superficial fascia ;
in this are contained the superficial veins and
nerves.

On the inner side is the dasilic vein; this ascends
along the inner edge of the biceps, and usu-
ally perforates the brachial aponeurosis, about the
centre of the arm, to join the vena comites, and
form the brachial vein; in some cases, the ba-
silic vein ascends into the axilla before joining
the deep veins; this vein is accompanied by some
superficial branches of the internal cutaneous nerve
and the nerves of Wrisberg. On the outer side of
the biceps muscle the cephalic vein ascends, until it
arrives opposite the insertion of the deltoid muscle;
it here crosses inwards, ascends in the space be-
tween this muscle and the pectoralis major, and
finally sinks into the triangular space below the
clavicle, to terminate in the axillary vein; in the
latter part of its course this vein is accompanied by
a small artery, a branch from the thoracica acro-
mialis; one or two cutaneous branches of the mus-
culo-spiral and external cutaneous nerves are to be
found in close relation to this vein, from about the
middle of the arm to a short distance below the
elbow-joint.

Beneaththeforegoing is found the brackial aponeun-
rosis, or fascia of the arm. This aponcurosis is best
marked on the inner side of the arm, where 1t covers
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the brachial artery; on the outer side it is badly
marked; it envelopes the limb, and sends processes
inwards between the muscles, and, at different
points, is attached to the various tendons; supe-
riorly, it scarcely exists over the deltoid muscle, but
internally it is denser, and is continuous with
the axillary fascia; the brachial aponeurosis is
here closely connected to the tendons of the pec-
toralis major, latissimus dorsi, and teres major
muscles; inferiorly, it is attached, on either side,
to the intermuscular septa and condyles of the
humerus; it here descends into the fore-arm, to be
continuous with the fascia of this region.

On dividing the brachial aponeurosis along the
inner edge of the biceps, and separating this muscle
from the triceps, the brachial vessels and nerves
will be exposed.

THE BERACHIAL ARTERY

Is the continuation of the axillary; it commences
therefore at the lower edge of the tendon of the
teres major muscle, and thence passes downwards
and forwards, until it arrives at a short distance
below the elbow-joint; it here sinks into a triangu-
lar fossa, and, opposite the coronoid process of the
ulna, divides into the radial and ulnar arteries, to
supply the fore-arm and hand, and thus terminates.
In this course, the brachial artery is comparatively
superficinl, and may be felt benesth the integu-
ments, except at a little above its termination.

In the upper third of the arm the brachial artery
lies to the inner side of the humerus; it has pos-
terior to it the long and second heads of the triceps,
with the intervention of the superior profunda artery
and musculo-spiral nerve; in front of it, lie the
coraco-brachialis muscle and short head of the
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biceps; it is covered by the skin, superficial fascia,
and brachial aponeurosis.

In the middle third of the arm the brachial artery
rests on the insertion of the coraco-brachialis
muscle, and is covered, in addition, by the inner
edge of the biceps. In the lower third it rests on
the brachialis anticus muscle to near its termination,

The brachial artery is accompanied by two vena
comites, one on each side ; these unite and receive
the basilic and other wveins, generally about the
middle third of the arm, to form the brachial or
axillary vein; it is also accompanied by the median
nerve, which first lies to its outer side, and then
crosses it to its inner side; several cutaneous fila-
ments of nerves, from the internal eutaneous and
nerves of Wrisberg, lie superficial toit. The branches
of the brachial artery are four in number—the su-
perior and inferior profunda,the anastomotica magna,
und the nutritious artery.

The superior profunda is the first and largest
branch, and arises immediately beneath the tendon
of the teres major from the back part of the brachial
artery; it runs immediately backwards, winds round
the humeruns, between the second and third heads
of the triceps muscle, accompanied by the musculo-
spiral or radial nerve, and gets to the outer and an-
terior surface of the arm: it liere lies in the fossa
between the supinator longus and brachialis anti-
cus muscles beneath the nerve, and terminates by
anastomosing with the radial recurrent artery.
The superior profunda artery sends off numerous
branches to the muscles of the arm, particularly to
the triceps. A little above the external condyle, a
large branch runs backwards, sinks into the anco-
neous muscle, and here anastomoses with the pos-
terior interosseous recurrent artery.
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The inferior profunda arises opposite the inser-
tion of the coraco-brachialis muscle, runs back-
wards and inwards, accompanied by the ulnar
nerve, to the interval between the internal condyle
and olecranon process, and here terminates by
anastomosing with the posterior nlnar recurrent.
This artery gives off numerous branches to supply
the surrounding muscles.

The anastomotica magna arises about two inches
above the elbow, and descends inwards in front of
the brachialis anticus to the joint, where it anasto-
moses with the anterior radial recurrent; a con-
siderable branch perforates the internal intermus-
cular septum, and terminates by anastomosing with
the posterior ulnar recurrent artery.

By means of these three branches and their com-
munications with the vessels of the fore-arm, a
chain of anastomosing vessels is formed around the
elbow-joint, and thus a free communication is esta-
blished between the vessels of the arm and those of
the fore-arm, which exerts considerable influence on
the operations of tying the brachial and other
arteries in this region, in cases of wounds, aneu-
risms, ete.

The nutritious artery arises near the inferior pro-
funda; it enters the aperture in the middle of the
humerus to supply the bone and the medullary
canal.

The nerves of the arm are derived from the
brachial or azillary plexus; this is formed in the
lower part of the neck, as already described (see
page 30), and enters the axilla with the artery and
veins ; it first gives off to the shoulder, the supra-
scapular, subscapular, and circumflex nerves, and

then divides into the branches to supply the arm,
fore-arm, and hand.
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The supra-scapular nerve arises generally above
the clavicle; it accompanies the supra-scapular
artery to the notch in the upper border of the
scapula, passes through this, and enters the supra-
scapular fossa to supply this muscle, and send
branches to the supra and infra spinatus and teres
minor muscles.

The subseapular nerve, in like manner,accompanies
the subscapular artery, and terminates with it in
the subscapular muscle and dorsum of the scapula.
The eircumflex nerve passes backwards with the
posterior circumflex artery, through the quadilateral
space, and supplies the deltoid muscle.

The branches given off by the brachial plexus
to supply the upper extremity, are the internal
and external cutaneous, ulnar, median, and mus-
culo-spiral or radial nerves.

The internal cutaneous is the smallest branch of
the plexus, from the internal part of which it arises;
at first, it lies to the inner side of the artery, but
soon gets superficial to it, and descends towards the
elbow, where it divides into an anterior and posterior
branch, which descend on the front and back of the
fore-arm towards its ulnar side as far as the wrist,
where they are lost,

The external or musculo-cutaneous nerve arises
from the upper part of the plexus; it first lies to the
outer side of the brachial artery, and soon perforates
the coraco-brachialis muscle; it then runs out-
wards between the biceps and brachialis anticus, ap-
pears on the outer side of the arm, beneath the
cephalic vein, in the depression near to the external
edge of the biceps muscle; from this it descends
into the fore-arm along the radial side, and, sending
off several cutaneous branches to its anterior and
posterior surfaces, terminates in the integuments of
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the wrist. This nerve, as its name implies, sup-
plies the muscles as well as the integumeunts; the
coraco-brachialis, biceps, and brachialis anticus
muscles receive numerous filaments from it.

The ulnar nerve arises from the inner side of the
brachial plexus; it first lies to the inner side of the
brachial artery; about the middle of the arm it
begins to separate from this vessel, and passing
backwards through the internal intermuscular sep-
tum, it becomes imbedded in the fibres of the triceps
muscle, gets between the internal condyle and the
olecranon process, and thus enters the fore-arm, to
accompany the ulnar artery as far as the palm of
the hand and fingers.

The median nerve arises by two heads from the
brachial plexus, one from the inner, the other from
the outer cord; between these two the axillary
artery lies; after a short course, these heads unite,
and form the nerve which first lies to the outer side
of the artery, then crosses the brachial artery about
the centre of the arm, generally superficial to, but
sometimes beneath it, gets to its inner side, and
lies with it on the front of the brachialis anticus
muscle; it then sinks into the triangular fossa, in
front of the elbow-joint, and passes between the
two heads of the pronator teres to descend along
the centre of the fore-arm beneath the annular
ligament of the wrist, to the palm of the hand and
fingers.

The musculo-spiral nerve is the largest branch of
the brachial plexus, from the posterior part of
whicli it arises, behind the artery and other nerves;
1t soon joins the superior profunda, passes backwards
and outwards with it, between the second and third
heads of the triceps, winds round the back of the
humerus, gets to its outer side, and crosses for-



56 OF THE UPPER EXTREMITY.

wards; a little above the elbow, it lies in the fossa
between the supinator longus and brachialis anticus
muscle, along with the anastomosis between the
superior profunda and anterior ulnar recurrent
arteries, and thence passes into the fore-arm ; a little
below the bend of the elbow, the musculo-spiral
nerve divides into two branches, an anterior and
posterior, to supply the radial side of the fore-arm,
The anterior accompanies the radial artery, in the
central third of the fore-arm, but turns from it and
winds round the radius to get to the back of the
fore-arm: the posterior branch perfurates the
supinator brevis muscle to form the posterior inter-
ossvous nerve. The musculo-spiral nerve gives off,
throughout its course, numerous branches to supply .
the muscles; those to the triceps are particularly
numerous, and are distributed to the three heads of
this muscle. One or two large branches proceed
from it, as it appears on the outer side of the arm,
and passing backwards behind the external condyle
of the humerus, are lost in the anconeus muscle and
integuments on the back part of the fore-arm.

The muscles of the arm are, in front, the biceps
and brachialis anticus ; internally, the coraco-bra-
chialig; and posteriorly, the triceps. The biceps is
the only one of these not attached to the humerus.

The brachial artery may be tied in any part
of its course without difficulty, by making an
incision, from three to four inches in length, ulong
the inner edge of the biceps muscle; the skin, cellular
tissue, and fascia have only to be divided, and the
artery will be found with the relations already de-
scribed. In the centie of the arm the artery is fre-
quently overlapped by the inner margin of the
biceps, which must be raised to expose the vessel.
Wlhenever this vessel is tied, the circulation is sure
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to be rapidly established by means of the collateral
branches, which anastomosing with the vessels of
the shoulder and seapula above, and the profunda
and other vessels inferiorly, soon carry the blood to
the lower part of the limb.

THE POSTERIOR BERACHIAL REGION

Does not merit a distinet description, it has been
sufficiently considered in the preceding ; it is occu-
pied by one muscle, the triceps, which is covered by
the integuments and fascia only, and is largely sup-
plied with blood-vessels and nerves. A bursa mu-
cosa of considerable size lies over this tendon, im-
mediately behind the olecranon process, and another
large bursa lies between its tendon and the back
part of the humerus, a little above the elbow-joint,
with which it frequently communicates.

Secrion IV.

THE ANTERIOR HUMERO-CUBITAL REGION,
OR ANTERIOR REGION OF ELBOW-JOINT.

This region occupies the anterior surfaces of the
lower third of the arm and upper third of the fore-
arm, and presents for consideration many important
points connected with the brachial artery and its
relations, as regards the operations performed upon
it in this part of its course and that of venmsection,
or bleeding,

Beneath the integuments may be observed, in
general, the projection of the different muscles, the
course of the brachial artery, and that of the prin-
cipal veins,

At the upper part, and nearly in the centre, is
the prgjection formed by the lower end of the
biceps muscle, which here descends, contracting in
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size, becomes tendinous, and sinks into the hollow
between the muscles of the fore-arm to its insertion.

On the outer side of this projection is a depression,
in which are lodged the cephalic vein and the cx-
ternal cutaneous nerve, and, more deeply seated, the
musculo-spiral or radial nerve and the anastomosis
between the terminating branch of the superior pro-
funda and the radial recurrent artery.

On the inner side is a similar depression, but
more distinct, in which are lodged the internal
cutaneous nerve, the basilic vein, the brachial
artery and ven® comites, and the median nerve.
On this side projects the internal condyle, offering
origin to the principal pronators and flexors of the
fore-arm; and on the outer side, the external con-
dyle, less prominent, from which arise the principal
supinators and extensors.

From these emiuences the heads of the muscles
descend to the fore-arm, and converge so as to form
in the centre a triangular fossa, into which the ten-
don of the biceps, the brachial artery, and the me-
dian nerve sink to their several destinations.

The course of the principal veins may be recog-
nised beneath the integuments, and should be par-
ticularly noted.

Of these, the cephalic vein lies on the outer side,
the basilic on the inner, and, crossing obliquely to
each of these, is a branch of the median vein;
the median cephalic passes upwards and outwards,
and joins the cephalic vein; the median basilic
ascends inwards, crossing the brachial artery and
tendon of the biceps to join the trunk of the
basilic.

The median basilic is the mest prominent of these,
being thrown forwards by the brachial artery, which
lies immediately behind it, with the intervention of
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a little cellular tissne and the semilunar fascia of
the biceps. This vein is sometimes selected, from
its superficial course, for the operation of vensmsec-
tion; but it is not to be recommended, as, if care be
not taken, the brachial artery may be punctured,
and an aneurism result.

On raising the integuments from the anterior
humero-cubital region, the subcutaneous cellular
tissue or superficial fascia is exposed; in it may be
seen the superficial nerves and veins.

The nerves on the outer side are filaments from
the external cutaneous nerve; those on the inner
are derived from the internal cutaneous nerve and
nerves of Wrisberg; some pass in front of the me-
dian basilic vein, some behind this vessel, to the
fore-arm.

The cephalic vein lies on the outer side; this ves-
sel arises from the outer and back part of the hand,
near the root of the thumb, from which it ascends
along the front of the fore-arm, on the radial or
outer side, until it arrives in front of the external
condyle; it is here much increased in size by the
addition of several branches, and receives the me-
dian cephalic from the median vein; it then passes
upwards along the outer side of the biceps, to ter-
minate in the axillary vein.

A few filaments of the external cutaneous nerve
lie in front of the cephalic vein, but the principal
nerve lies behind this, and descends with it to the
fore-arm.

The basilic vein arises from the inner side of the
hand, ascends nli}ng the front of the fore-arm to its
alnar side, passes in front of the internal condyle,
receives the median basilic vein, ascends into the
brachial region, and here joins the vene comites,
to form the brachial vein, by penetrating the fascia
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generally about the middle of the arm, but fre-
quently above or below this point.

The median ceplalic and median basilic arebranches
of the median vein; this vein arises more deeply
than the preceding from the centre of the hand and
wiist, ascends on the mesial line of the fore-arm,
and a little below the elbow terminates in three
branches—the median cephalic and median basilic,
just described, and the deep median, which sinks to
join the ven® comites of the brachial artery.

On raising the superficial fascia, and removing
the cellular tissue in the anterior humero-cubital
fossa, the principal vessels and mnerves of this re-
gion are exposed, together with the semilunar
fascia of the biceps, the tendon of this muscle, and
the fascia of the fore-arm.

The tendon of the biceps muscle, before it sinks
into the fossa to its insertion, gives ofl' from its an-
terior surface a dense layer of fascia, the sem:-
lunar fascia of the biceps, which passes downwards
and inwards, to be implanted into the fascia of the
fore-arm and the internal condyle; in its course
it crosses over the brachial artery and median
nerve, and has in front of it the median basilic
yein.

This fascia is of considerable influence in pro-
tecting the brachial artery, and in the formation of
aneurisms of this vessel.

On rai-<ing this, the anterior humero-cubital
fossa is distinetly seen ; this is trinngular in shape,
and bounded on each side by the heads and bellies
of the muscles arising from the condyles of the
humerus, and especially by the supinator longus on
the outer, and the pronator teres on the inner side;
its apex is, inferiorly, formed by the convergence of
these muscles; its base is above, formed by a line
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drawn across the biceps to either condyle and by
the brachialis anticus muscle. In this are seen the
tendon of the biceps, the brachial artery, and the
median nerve,

The tendon of the biceps sinks deep into the tri-
angular fossa, and, passing backwards, is inserted
into the posterior edge of the tubercle of the radius.

The brachial artery enters the humero-cubital
region, along the inner side of the biceps muscle,
accompanied by two vena comites, one on each
side, having the median nerve to its inner side, and
more posteriorly the ulnar nerve; it rests here on the
brachialis anticus muscle, and is covered by the in-
teguments, superficial fascia, and brachial aponeu-
rosisy from this the brachial artery advances for-
wards in front of the elbow-joint, and becomes so
superficial as to be easily felt pulsating in the living
subject ; it here rests on the brachialis anticus
muscle, having the median nerve to its innerv side,
the tendon ot the biceps to its outer, and is
covered by the skin, superficial fascia, and the
semilunar fascia of the biceps; it is here also
crossed, as just described, by the median basilic
vein,

The brachial artery now descends into the fore-
arm, sinks into the triangular fossa, and terminates
opposite the coronoid process of the ulna, by dividing
into the radial and ulnar arteries.

The median nerve descends with the brachial
artery, lying on its inner side, to the triangular
fossa, into which it sinks, and passing between the
two heads of the pronator teres, descends to the
fore-arm and hand,

On separating the outer edge of the biceps muscle
from the heads of the muscles arising from the ex-
ternal condyle, a deep fossa is exposed, in which
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are lodged the musculo-spiral or radial nerve and
the anastomosis between the terminating branch of
the superior profunda and radial recurrent arteries.

The brachial artery gives off but one branch in
this region, the anastomotica magna; this vessel
arises in the lower third of the arm, descends in-
wards in front of the brachialis anticus muscle, and
terminates by anastomosing with the anterior ulnar
recurrent artery.

The other arterial branches found in this region
are, on the outer side of the biceps muscle, the
superior profunda, anastomosing with the radial re-
current, and on the inner side the inferior profunda,
which anastomoses with the posterior ulnar recur-
rent between the internal condyle and olecrancn
process.

In amputation of the arm in this region, the
muscles divided are the biceps and brachialis
anticus in front, the triceps posteriorly, and on the
outer side the origin of the supinator longus muscle,
and probably a few fibres of the extensor carpi ra-
dialis longior.

The arteries divided are the brachial, the supe-
rior and inferior profunda, and the arastomotica
magna ; the nerves divided are the internal and ex-
ternal cutaneous, the median, the musculo-spiral
or radial, and the ulnar; the veins divided are the
cephalic, basilic, and vense comites.

The brachial artery is frequently wounded in
this region in the performance of venmsection. As
the median basilic vein is the most prominent, it 18
frequently selected by the inexperienced person;
but as this vessel is only separated from the brachial
artery by the semilunar fuscia of the biceps, the
slightest accident may lead to a wound of the
artery, and to the formation of an aneurism. In
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such cases, when pressure and other means have
been resorted to, and found ineffectual, the brachial
artery must be tied above and below the wounded
point.

The cephalic and median cephalic veins are suf-
ficiently removed from the brachial artery, and
these should therefore be preferred, and especially
by the.inexperienced person. But as the most ex-
perienced cannot guard against the sudden starting
of the patient, or other such accident, the median
basilic should never be opened if another vein may
be operated upon with equal effect,

SectioN V.

THE AANTE-BERACHIAL REGION, OR
FORE-ARM,.

This region extends from the elbow to the wrist-
joint, and includes several vessels, nerves, and
muscles ; many of which arise in the brachial
region, and have been considered with the pre-
ceding regions.

The ante-brachial region is divided into two—
1, the anterior ; and, 2, the posterior ante-brachial
reqions.

1. THE ANTERIOR ANTE-BRACHIAL REGION.

This region is somewhat tapering in shape, being
larger superiorly than inferiorly ; it is also flattened
in the centre, and a little depressed towards the
upper part. As we approach the wrist the region
contracts, and is marked by the numerous tendons
proceeding to the wrist and hand, Of these, three
are¢ the most remarkable, one to the outer, or
radial side, is the flexor carpi radialis tendon; along
its outer edge lies the radial artery. The second,
nearly in the centre, and very prominent, is the
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tendon of the palmaris longus; beneath this is the
median nerve ; the third tendon lies to the inner or
ulnar side; it is that of the flexor carpi ulnaris; the
ulnar artery and nerve descend along its outer mar-
gin. Beneath the integuments will be found the
superficial fuseia, and in it the superficial nerves and
vessels.  On the outer or radial side is the cephalic
vein, accompanied by filaments of the external
cutaneous nerve; on the inner is the basilic vein,
and with it filaments of the internal cutaneous
nerve ; these veins are seldom distinetly formed as
trunks, until near to the elbow. A little above the
wrist the median nerve gives off a small branch,
which becomes superficial, and descends into the
palm of the hand over the annular ligament.
Beneath these is the fascia of the fore-arm ; this
is o strong aponeurotic structure, which invests the
muscles of the fore-arm, affords them origin, and
sends in between them various septa. Swuperiorly,
this fascia is continuous with the fascia of the arm;
it is here attached, on ecither side, to the condyles of
the humerus, intermuscular septa, and ligaments,
and in the centre to the tendon of the biceps and
brachialis anticus, from which it receives fibres espe-
cially from the former; a deep layer descends, from
the latter, to cover the deep muscles of the fore-arm
and form the deep fascia; near the wrist the fascia
becomes wenk, and is attached to the anterior an-
nular ligament. Beneath this fasein lie the muscles
and principal vessels and nerves of the fore-arm.
The museles of the fore-arm form on each side,
at the upper part, a projecting mass of muscular
fibres, terminating in numerous tendons as they ap-
proach the wrist. On the inner or winar side lie
the principal flexors and pronators, avising from the
internal condyle; and on the cuter side, and arising
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from the outer condyle, lie the supinators and ex-
tensors.

Between them is a triangular fossa, described in
the preceding chapter, in which are lodged the
brachial artery, the tendon of the biceps, and me-
dian nerve, the tendon lying to the outer, the nerve
to the inner side, and the artery between; the
musculo-spiral nerve lies more to the outer side,
close to the supinator brevis muscle. o/ .

The mass of muscles on the inner or xadsl side
are the pronators and flexors of the fore-arm ; they
are divided into a superficial and deep. The superfi-
cial are five in number, and arise in common trom
the internal condyle of the humerus, intermuscular
septa, and fascia of the fore-arm ; their order from
without inwards 1is, pronator radii teres, flexor
carpi radialis, palmaris longus, flexor carpi ulnaris,
and flexor digitorum sublimis perforatus : this last
lies on a deeper plane than the others. The deep
muscles are but three in number, viz., the flexor
digitorum profundus perforans, the flexor longus
pollicis, and the pronator quadratus. Ofthe super-
ficial muscles, the pronator teres arises by two
heads, between which passes the median nerve ;
the tendon of the flexor carpi radialis indicates the
course of the radial artery; the tendon of the pal-
maris longus that of the median nerve; that of the
flexor carpi ulnaris the course of the ulnar artery.
The deep muscles have no direct attachment to the
humerus; the pronator quadratus is the only muscle
whose action 18 direct and limited, all the others
have the combined actions of pronation and flexion;
those which arise from the humerus affect the elbow-

joint, the others only the wrist, fingers, and radio-
ulnar articulations.

The arteries found in the ante-brachial region are
P
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the radial, ulnar, and interosseous, These are off-
sets from the brachial, which divides opposite the
coronoid process of the ulna into the radial and
ulnar arteries; the latter gives off the interosseous.

The radial artery is the smaller branch, but is the
continuation of the brachial j it runs downwards
along the radial side of the fme-nrm to the end of
the radius ; 1t here winds round the outer side of
the wrist, enters the interosseous space between the
metacarpal bones of the thumb and forefinger, and
sinks deep into the palm of the hand, where it
terminates by forming the deep palmar arch of
arteries,

In the fore-arm, the radial artery is superficial,
but in the hand it is deep; the reverse of the ulnar
artery, which lies deep in the fore-arm, but super-
ficial in the palm of the hand. The radial artery
in the fore-arm is covered only by the integuments
and fascia, except in the upper third, where it is
slightly overlapped by the bellies of the muscles;
it liere lies between the supinator longus and pm-
nator teres, but in the rest of'its course, between the
tendon of the supinator longus and flexor carpi
radialis. In its course it rests wpon the tendon of
the biceps, the supinator brevis, the pronator teres
tendon, the radial origin of the flexor sublimis,
flexor longus pollicis, pronator quadratus, and the
bone ; it 1s .Lcct}mpmm,d by two venw® comites, one
on each side, and in the middle'third of its course
only by the anterior brunch of the must.ulc--bprral
or radial nerve.

The radial artery gives off in the fore-arm
numerous branches to the muscles; its principal
branches are the radial recurrent and the super-
ficialis volae.

The radial recurrent is thie first branch, and
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arises immediately after the origin of the trunk; it
turns upwards and outwards, giving off branches to
the muscles, and gets between the supinator longus
and brachialis anticus, where it terminates by
anastomosing with the superior profunda artery.

The superficialis vole artery arises a short dis-
tance above the wrist, descends to the palm of the
hand, in front of the annular ligament, but fre-
quently covered by a prolongation from it, and ter-
minates by anastomosing with the superficial
palmar arch.

The radial artery is accompanied only on its
middle third by the anterior branch of the musculo-
spiral or radial nerve ; after this, the nerve winds
round the radius, beneath the tendon of the supi-
nator longus, and gets to the back of the fore-arm;
but generally one or more filaments of the external
cutaneous nerve will be found taking a superficial
course over the artery as far as the wrist.

The ulna¥ artery is the larger of the two branches
into which- the brachial divides; it descends in-
wards along the ulnar side of the fore-arm, crosses
the wrist to the radial side of the pisiform bone,
and between the divisions of the annular ligament,
and enters the palm of the hand, where it termi-
nates by forming “the superficial palmar arch of
arteries. In the upper part of the fore-arm the
ulnar artery lies deep, between the superficial and
deep layers of muscles, being covered by the prona-
tor teres, flexor carpiradialis, flexor sublimis, palma-
ris longus, and flexor carpi ulnaris, and resting on the
brachialis anticus and flexor profundus ; in the lower
third, the artery is more superficial ; it lies here be-
tweenthe tendonsofthe flexor carpiulnaris and flexor
sublimis, covered by skin and fascia of the fore-
arm, and by an aponeurotic structure derived from
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the tendon of the flexor carpi ulnaris, The wlnar
nerve joins the artery at the junction of the upper
and middle thirds of the fore-arm, and descends
along its inner side to the palm of the hand, where
its place is taken up by the median nerve, which
forms the supeificial palmar arch of nerves. Crossing
the wrist, the ulaar nerve lies on a plane posterior
to the artery.

The ulnar artery gives off three important
branches in the fore-arm, the anterior and posterior
ulnar recurrent and the interosseous arteries.

The anterior ulnar recurrent turns upwards, in
front of the brachialis anticus muscle, to anasto-
mose with the anastomotica magna artery.,

The posterior ulnar recurrent, larger than the
preceding, turns upwards and inwards beneath the
flexor sublimis to the fossa between the internal
condyle and olecranon process, and terminates here
by anastomosing with the inferior profunda artery.

The interosseous artery is a large branch; it
arises a little below the coronoid process, runs back-
wards to the interosseous membrane, and soon di-
vides into two branches, the anterior and posterior
interrosseous arteries,

The anterior interosscous artery descends along
the front of the intercsseous membrane, between
the flexor longus pollicis and deep flexor, and at
the lower part passes backwards between the radius
and ulna to the posterior surface of the carpus,
where it terminates by anastomosing with the
carpal branches of the radial and ulnar arteries and
the posterior interosseous branch. This artery is
accompanied by a branch of the median nerve, the
anterior inlerosseous nerve.

The posterior interosscous artery passes backwards
through the interosscous space, between the ante-
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rior oblique ligament and interosseous membrane,
gets to the back of the fore-arm, and is lost here.

Besides the foregoing, the ulnar artery gives off
a small branch, the metacarpal artery, which runs
along the metacarpal bone of the little finger,
forming its dorsal branch ; and two carpal branches,
which run along the anterior and posterior surfaces
of the ecarpus, and ramify with similar small
branches from the radial, so as to form an arterial
circle round the carpus.

The wlnar nerve passes into the fore-arm be-
tween the internal condyle and olecranon process,
and between the two heads of the flexor carpi
ulnaris ; after a short course it joins the ulnar
artery, and descends along its inner side to the
wrist 3 it here passes with the artery in front of
the carpus and between two portions of the annular
ligament, and enters the palm of the hand, where it
terminates. The ulnar nerve, in the fore-arm, gives
oftf branches to the flexor carpi ulnaris and flexor
profundus muscles, and one or two cutaneous fila-
ments above the wrist, which deseend to the in-
teguments of the palm of the hand; one branch of
considerable size arises about two inches above the
wrist, passes backwards beneath the tendon of the
flexor carpi ulnaris, and terminates on the back
of the hand and fingers,

The median nerve is met with in the centre of
the fore-arm; it enters between the two heads of
tbe pronator teres, and then descends between the
superficial and decp layer of muscles, until at a
short distance above the wrist it becomes more
superficial, and lies behind the tendon of the pal-
maris longus ; it now passes beneath the annular
ligament of the wrist, and enters the palm of the
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hand, where it terminates in forming the superficial
palmar arch of nerves.

The median nerve gives off numerous branches
in the fore-arm to svpply the muscles ; one branch,
the anterior interosseous, accompanies the artery of
the same name, and supplies the deep flexor mus-
cles; a considerable branch arises a short distance
above the wrist, perforates the fascia, crosses the
annular ligament, and enters the palm of the hand
to supply the integuments.

The musculo-spiral or radial nerve, a little be-
neath the elbow, divides into two branches, an an-
terior and posterior. The anterior branch only
accompanies the radial artery, which it joins at the
junction of its upper and middle thirds; it lies to
the radial side of the artery during its middle third,
and then winds round the radius beneath the tene
don of the supinator longus muscle, gets to the
back of the fore-arm and descends to the dorsum of
the wrist and hand, sending filaments to the thumb
and two adjoining fingers. The posterior branch,
the larger of the two, perforates the supinator brevis
muscle, and gets to the back of the fore-arm to
form the posterior interosseous nerve.

The deep layer of muscles on the anterior surface
of the fore-arm are three in number, numely, the
flexor profundus perforans, flexor longus pollicis,
and the pronator quadratus; these lie on the inter-
osseous membrane. The tendons of the first two
pass beneath the annular ligament to the hand; the
last has no distinet tendon, ‘and pnsscq.llmmt trans-
versely from the ulna to the radius; it is the only
direct pronator, and has no action as a flexor. In
the dissection of these muscles are found the inter-
osseous artery and anterior luterosseous nerve,
already described.
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2. THE POSTERIOR ANTE-ERACHIAL RE-
GION, OR BACK OF THE FORF-ARDM,.

This, like the anterior surface, is covered by a
dense fascia, which is attached on either side to the
condyles of the humerus, the olecranon process, and
nearly the whole length of the ulna, having but
little attachment to the radius; it also affords
origin to most of the musecles, sending partitions or
septa in between them. This fascia is stronger
than that on the anterior surface of the fore-arm ;
inferiorly, it becomes condensed by some transverse
fibres, and assists in forming the posterior annular
ligament ; this proceeds from the lower extremity
of the radius, passing downwards and inwards, and
expands upon the posterior surface of the cuneiform
and unciform bones ; in this course it forms sheaths
for several tendons which pass beneath it, and are
thus bound down to their position and action.
There are six of these, and each is lined by synovial
membrane ; in the most external are the extensores
metacarpi pollicis and primi internodii pollicis ; next
to this is a space for the tendons of the extensores
carpi radialis longior and brevior, and a small
space for the tendon of the extensor secundi inter-
nodii pollicis. Internal to these is the space for the
tendon of the extensor communis and extensor in-
dicis; still more internally is a separate fossa for the
tendon of the extensor minimi digiti; and most
internal of all is the space for the tendon of the ex-
tensor carpi ulnaris, which is bound down to the
groove in the posterior surface of the ulna.

Fhe muscles of this region lic beneath the
fascia, and are with difficulty separated from it; at
the upper part, they consist of two layers, a super-
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ficial and deep. The superficial are seven in num-
ber, namely, the supinator longus, extensores carpi
radialis longior and Dbrevior, extensor communis
digitorum, extensor minimi digiti, extensor carpi
ulnaris, and anconeus; with the exception of the
supinator longus, which arises from the humerus
above the condyle, these have a common origin
from the external condyle of the humerus, intermus-
cular septa, and fascia. The supinator longus is
inserted into the radius, the anconeus into the ulna;
all the other tendons pass to the hand. The tendons
of the extensor metacarpi pollicis and extensores
carpi radialis are inserted into the base of the meta-
carpal bones of the thumb first, and middle finger
respectively ; the tendon of the extensorcarpi ulnaris
into the metacarpal bone of the little finger, so that
the ring is the only finger which has not a separate
tendon attached to its metacarpal bone.

The extensor communis digitorum ends in three
tendons a little above the wrist, the inner of which
divides into two, thus forming four tendons, which
are prolonged on the dorsum of the fingers to be in-
certed into the two last phalanges; these tendons
unite with those of the interossei and lumbricales,
and thus form a tendinous covering which invests
the dorsal surfaces of the phalanges; the fore and
little fingers have,in addition, their special extensor
tendons.

On raising these muscles, without disturbing the
anconens, the vessels and nerves on the back of the
fore-arm and the deep layer of muscles will be
scen.

The deep layer of muscles are five in number,
namely, the supinator brevis, the extensores meta-
carpi, primi internodii, and secundi internodii
pollicis, and the extensor indicis, or indicator, Of
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these, the supinator brevis is inserted into the ra-
dius; the rest are implanted into the hand, passing
throngh grooves beneath the annular ligament, as
already described.

The posterior interosseous artery is the principal
vessel on the back of the fore-arm; it is a branch
of the anterior interosseous, from which it passes
backwards through the interosseous space, and
running between the superficial and deep layer of
muscles, descends to the wrist, where it terminates
by anastomosing with the carpal branches from the
radial and ulnar and the anterior interosseous ar-
tery. Its principal branch is the inferosseous recur-
renf, which ascends, and in the substance of the
anconeus and around the elbow-joint anastomoses
with the posterior branches of the superior profunda
artery.

This artery is accompanied by the posterior in-
terosseous nerve, which is the larger branch of the
musculo-spiral or radial nerve, and perforates the
supinator brevis muscle to reach the back of the
fore-arm, and accompany the posterior interosseous
artery; this nerve sends numerous filaments to the
extensor muscles, and finally terminates on the back
of the hand.

The operations on the arteries of the fore-arm
are so connected with wounds of the palm of the

hand that they will be better considered after this
has been examined,

SectioNy VI.
PALMAR REGION, OR PALM OF THE HAND,

Unlilf.e most parts of the body, the skin of the
palm of the hand is not connected to the subjacent
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parts by a layer of loose cellular tissue, but by a
quantity of granular fat, which passes into the in-
terstices between the muscles and fascia, and renders
the dissection more difficult. On carefully raising
the integuments and fat, the palmar fascia, or
aponeurosts, the palmaris brevis muscle, the principal
muscles of the thumb, and the superficial vessels
and nerves, are exposed.

The superficial palmar vessels are derived from
the superficialis volee and superficial palmar arch.
The cutaneous nerves are two or three in number,
and are small branches derived from the median
and ulnar nerves.

The palmaris brevis muscle consists of a few ir-
regular muscular fibres, which, arising from the
palmar aponeurosis, run inwards to be implanted
into the integuments on the inner edge of the hand
beneath the pisiform bone.

The palmar fascia, or aponeurosis, is a dense
layer of fibres which covers the deep vessels and
tendons of the palm of the hand, and preserves
them from pressure; it is strongest in the centre,
but is remarkably thin over the musclesof the little
finger and thumb; triangular in shape, it is at-
tached, at its smaller extremity, to the annular
ligament of the wrist, whence it proceeds forwards,
spreads out and enlarges, and finally divides into
four processes, one for each finger; these processes
subdivide each into two, which pass forwards, and
are implanted into the lateral ligaments of the
metacarpo-phalangeal articulation, leaving inter-
vals through which the digital vessels and nerves
pass; posteriorly, the fibres of the palmar fuscia
are longitudinal, and continuous with the fibres of
the palmaris longus tendon; anteriorly they are
crossed by transverse fibres, The cutancous surlace
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of the aponeurosis is smooth and polished; the deep
surface is rongh, and affords origin to some of the
muscular fibres beneath ; a few of the superficial
fibres are attached to the skin, and assist in forming
the depressions in the palm of the hand.

The anterior annular ligament of the wrist is a
dense layer of fibres, which pass transversely above
the preceding, and extend from the hook-like pro-
cess of the unciform bone and from the os pisiforme
on the inner or ulnar side, to be attached exter-
nally to the front of the os naviculare and the ridge
on the os trapezium. The anterior surface of this
ligament is flat, and is covered by the skin and
crossed by the superficialis vole artery, and a
cutaneons branch from the median and ulnar
nerves, also by a few fibres of the palmaris brevis
muscle ; its posterior surface 1s concave, lined b
synovial membrane, and has passing beneath it the
tendons of the flexor sublimis digitorum perforatus,
flexor profundus digitorum perforans, flexor carpi
radialis, and flexor longus pollicis muscles, the
median nerve, and the termination of the interosseous
artery. To its upper border is attached the palmaris
longus tendon, a few of the fibres crossing it, and
to its lower, the palmar fascia. The relation of the
ulnar artery and nerve has been variously stated
as passing above and beneath this ligament ; the
correct relation is that these pass between two
portions of the annular ligament, superficial to its
principal portion, but covered by some fibres which
stretch from the os pisiforme to cover them.

On the back part of the wrist is the posterior
annular ligament; it is much less strong than the
preceding, being only a condensation of the fascia
with which it is continuous; it proceeds from the
posterior surface of the radius downwards and in-
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wards, and is implanted into the posterior surfaces
of the cuneiform and unciform bones; it forms
sheaths for the extensor tendons, as described.

Beneath the palmar aponeurosis lie the principal
vessels, nerves, tendons, and muscles of the hand
and fingers.

On the owfer side lie the muscles of the thumb,
forming the fleshy mass of the ball of the thumb;
they are four in number, namely, the abductor
pollicis, the opponens, or flexor ossis meta-
carpi pollicis, the flexor brevis pollicis, and the
adductor pollicis; all these are inserted into the
base of the first phalanx except the opponens,
which is implanted into the metacarpal bone of the
thumb ; this muscle is so named from its possessing
the most important action of opposing the thumb
to the other fingers, and this renders it the most
useful of the different parts of which the hand
consists : the loss of the thumb is therefore more
serious than any one of the other fingers. The
flexor brevis consists of two portions, between which
runs the tendon of the flexor longus pollicis, to be
inserted into the extreme or ungual phalanx of the

thumb.,
On the inner side of the hand lie the short muscles

of the little fingers; they are three in number,
namely, the abductor minimi digiti, the flexor
brevis, and the adductor minimi digiti; the two
former are inserted into the base of the first phalanx,
the last into the whole length of the metacarpal
bone.

In the centre of the palm of the hand are the
long flexor tendons, the lumbricales muscles, and
the principal vessels and nerves, consisting of the
superficial and deep palmar arches of arteries and
nerves, and, more deeply, the interossei muscles.
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The flexor sublimis muscle divides a little below
the middle of the fore-arm into four tendons; two
of these become anterior, and belong to the middle
and ring fingers ; two posterior to the fore and little
finger; in this order, but approaching to a level,
they pass beneath the annular ligament and enter
the palm of the hand; each tendon soon splits, so
as to allow of the passage forwards of the cor-
responding tendon of the flexor profundus; the
divided portions pass forwards to the second
phalanx of each {inger, into the sides of which
they are implanted, about the centre, and thence
continue to the dorsum of the phalanges, where
they assist in forming the tendinous aponeurosis
covering this surface.

The tendon of the flexor profundus divides at a
lower point into four tendons, which pass between
the divided portions of the flexor sublimis until
they arrive at the base of the ungual or last
phalanges, into which they are implanted.

These tendons are bound down to the phalanges
by a strong band of ligamentary transverse fibres,
the digital sheaths; these are strongest opposite
the centre of each phalanx, but opposite the arti-
culations the fibres spread out on the jointj they are
lined internally by synovial membrane, which is re-
flected on the tendons and the bones beneath.

The lumbricales muscles are attached to the radial
side of the tendons of the deep flexor, from which
they pass forwards to be inserted into the sides and
posterior surfaces of the first phalanges.

The superficial palmar arch of arteries, and its
accompanying arch of nerves, lie between the
palmar fascia and the flexor tendons. This arterial
arch is formed by the ulnar artery, which enters
the palm of the hand between the two portions of
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the annular licament, runs forwards and outwards
towards the radial side, and there communicates
with the superficialis vole branch of the radial
artery. The course of this artery is indicated by the
groove at the root of the thumbj it is arched, the
convexity turned downwards and inwards towards
the base of the little finger; its concavity embraces
the muscles of the thumb. From the convexity
proceed the digital branches, which. four in number,
run forward to supply the sides of the three inner
fingers, and the inner side of the fore-finger; a
separate branch supplies the ulnar side of the little
finger, but the opposite sides of the other fingers are
supplied by one branch, which divides into two at
the cleft between the fingers. These vessels run
along the sides of each finger, accompanied by the
digital nerves, but nearer the palmar surface, and
finally terminate in the pulp of the fingers by
forming a vascular network ; throughout their
course they anastomose freely with each other,
and with branches from the radial artery or deep
palmar arch,

From the concavity of the superficial palmar
arch a few small branches proceed to supply the
adjoining soft parts.

Soon after entering the palm of the hand the
ulnar artery sends off a deep or communicating
branch, which, with a branch of the ulnar nerve,
sinks deep into the palm of the hand, between the
abductor and flexor brevis minimi digiti, and joins
the radial artery or deep palmar arch.

The superficial palmar arch of nerves is not so
distinctly marked as that of the arteries; it 18
formed principally by the median nerve, with a
branch from the ulnar and lies beneath the arterial
arcl.
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The median nerve, on entering the palm of the
hand, presents a flattened appearance, and divides
into two nearly equal portions, from which branches
proceed to supply three and a half fingers from
without inwards; that is, the thumb, first, second,
and one-half of the ring finger.

The external division supplies the thumb and the
radial side of the fore-finger; the internal supplies
the remainder., Besides these, the median nerve
gends filaments to the muscles of the thumb, and
the lumbricales muscles. The digital branches are
distributed with the arteries, and follow the same
course, lying rather superficial to the vessels;
their terminal filaments end in the pulp of the
fingers by forming expansions resembling ganglia,
in which are seated the sense of touch. The motor
filaments of the nerve, doubtless, do not extend so
far. The fifth or last branch of the median nerve
Joins a similar branch from the ulnar nerve.

The winar merve, on entering the palm of the
hand, divides into two branches, a superficial and
deep ; the former, the smaller, supplies the palmaris
brevis and integuments, and forms two digital
nerves, one of which supplies the inner side of the
little finger; the other divides opposite the cleft
between this and the ring-finger, and supplies their
opposed surfaces, accompanying the digital arteries;
the last joins the fifth branch of the median nerve.

The deep or communicaling branch of the ulnar
nerve, entering into the palm of the hand, accom-
panies the deep palmar arch of the radial artery,
and is lost in the adductor pollicis, inner head of
short flexor, and abductor indicis muscles.

Beneath the long flexor tendons and superficial
arches of arteries and nerves lies the deep palmar
arch of arteries, with its accompanyiug uerves, and
the interosscl muscles.
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The deep palmar arch of arteries is formed by
the radial. This branch enters the palm of the
hand from its dorsal surface, through the cleft be-
tween the metacarpal bones of the thumb and fore-
finger, and the two heads of the abductor indicis
muscle; it liere sends a branch to the thumb, the
princeps pollieis, which runs forwards, and divides
into two digital branches, to supply each side of the
thumb in the same manner as the other digital
arteries ; and a similar branch, the radialis tndicis,
to the radial side of the forefinger, to supply it and
anastomose with the digital branch from the super-
ficial palmar arch.

The radial artery now proceeds across the palm
of the hand, lying on the mertacarpal bones and
interossei muscles, to the base of the metacarpal
bone of the little finger, and thus forms the deep
palmar arch; this, however, is but slightly curved,
having its convexity towards the fingers; its
branches are the recurrent, which are distributed
upwards to the carpus, and anastomose with the
other carpal branches of the radial and ulnar
arteries; three perforating arteries, which pass
through the interossei muscles to the dorsum of
the hand, where they anastomose with the other
interosseous arteries; and three palinar interos-
seous arteries, which run along the interosseous
spaces, supplying the muscles, and anastomose
at the metacarpo-phalangeal articulations with the
digital arteries. ' :

The deep palmar arch is accompanied by the
deep arch of nerves formed by the ulnar, as deseribed.

The interossei muscles fill up the interval be-
tween the metacarpal bones, the anterior projecting
into the palm of the hand. The insertions of the
flexor carpi radialis and flexor longus pollicis are
seen in this dissection.
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The order of parts in the palm of the hand are
skin, adipose tissue, palmar fascia, superficial
palmar arch of arteries, superficial arch of nerves,
tendons of flexors sublimis and profundus, and
lumbricales, deep palmar arch of nerves, deep palmar
arch of arteries, interossei muscles,

Wounds of the palm of the hand are dangerous
and troublesome, from the delicate parts injured,
and from the numerous vessels which exist in it
and anastomose freely with each other., Where
profuse hemorrhage results, it is better to tie the
ulnar or radial artery in the fore-arm, or both
these vessels, than to attempt to secure the bleeding
vessel amongst the numerous tendons and nerves
which surround it. In most cases the application
of a dossil of lint or sponge, with pressure on the
trunk of the artery, will arrest the hemorrhage.

The ulnar artery should be first secured imme-
diately above the wrist; this is done by making an
incision, about three inches in length, along the
radial side of the flexor carpi ulnaris tendon, the
skin, superficial fascia, and fascia of the fore-arm
being divided, the ulnar artery will be found slightly
overlapped by the tendon, having the nerve to its
inner side.

The radial artery is secured in a similar manner,
by making an incision along the ulnar side of the
flexor carpi radialis tendon.

Inflammation and abscesses forming in the palm
of the hand require active treatment, as the resist-
ance of the fascin gives rise to acute suflering and
much destruction, if not speedily arrested, or in case
of matter opened early. If neglected, the mischief
will extend to the fore-arm, and may lead to the
loss of the limb. Whitlow, or paronychia, is a fre-
quent source of these abscesses,

G
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CHAPTER III.

THE THORAX, OR THORACIC
REGION,

Is a large conical cavity, in which are lodged the
neart and lungs, and tlumlrrh which pass to their
destinations the csophagus, aorta, and other im-
portant parts. It is formed by the sternum and
costal cartilages in front; the ribs and intercostal
muscles in ﬁﬂnt on each =1de, and posteriorly; the
spine, on the mesial line posteriorly; inferiorly, by
the diaphragm, which separates it ﬁ om the abdo-
men; and superiorly, it communicates with the
neck.

Internally, the thorax is divided into five com-
partments, or lesser cavities, by the reflections of
the pleura; the two Inrﬂ'est, ond on each side, con-
tain the lungs; the three central are the anterior
mediastinum, the cavity of the pericardium, and
the posterior mediastinum., None of these, how-
ever, are exactly on the mesial line; they all in-
cline to the left side, especially the pericardium and

anterior mediastinum,
SEcTION I,

THE ANTERIOR MEDIASTINUM

Extends from the root of the neck downwards, and
to the left side to the diaphragm, where it termi-
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nates at the xiphoid cartilage, and communicates
with the cellular tissue of the abdominal parieties; it
is bounded on each side by the pleura, and in front
by the sternum and a portion of the costal car-
tilages ; its transverse section is triangular, the base
being turned forwards, the apex backwards, at the
convergence of the pleurw, in front of the pericar-
dium,

The anterior mediastinum contains in its upper
part the remains of the thymus gland and the
origins of the sterno-hyoid and thyroid muscles ; in
its lower part, the triangularis sterni muscle ; and
close to its outer edge, the internal mammary ar-
teries,

SEctioN Il

THE PLEURAL CAVITIES

On each side contain, respectively, the right and
left lung. Each lung is conical in shape, and fills
exactly, in the living subject, the cavity in which it
is lodged. The apex is turned upwards, and fills
the cone of the pleura; the base is concave, and
rests on the upper convex surface of the diaphragm;
its posterior, lateral, and anterior surfaces are con-
vex, to correspond to the concavity of the chest
internally ; the internal surface is concave, and
rests on the lateral surface of the pericardium. An-
teriorly, the lung presents a thin margin, which
overlaps the pericardium, and approaches the an-
terior mediastinum ; inferiorly is another margin,
but more rounded, which fits into the space between
the ribs and diaphragm; this descends considerably
towards the back part,
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Each lung is divided into two lobes by the great
fissure, which passes downwards and forwards; the
superior lobe, the smaller, formsaost of tlre anterior
surface of the lung; the wmferior, larger, forms most
of its posterior surface. The right lung is further
subdivided by a horizontal fissure, which cuts off a
triangular portion from the upper lobe, and forms
the third lobe of this lung.

The right lung 1s altogether larger, though some-
what shorter than the left, the last being eneroached
upon by the heart and pericardium, and the other
by the liver, inferiorly.

The lungs are attached internally to the spinal
column by their roots; in the rest of their extent
they are free.

The root of each lung is formed by the several
gtructures passing into or out of the substance of
the lung, to perform their several functions or offices.
Thus by

1. The dronchial tubes, to convey the atmospheric
air duriug respiration into and out of the air-
cells. _

2. The pulmonary artery, to convey the black
blood from the heart to the lungs to be oxidized.

3. The pulmonary wveins, to return the oxidized
blood from the lung to the heart,

4. The lronchial arteries aned veins, to nourish the
bronchial tubes and lungs with blood.

5. The pulmonic plcruses of nerves, lymphatics,
and investing cellular tissue.

6. The pleura.

The order of partsinthe root of eachlung, from
above downwards, is, in the right lung—

1. Bronchial tube.

2. Pulmonary artery

3 TPulmonary veins.
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In the left lung—

L. Pulmonary artery.

2. Bronchial tube. -

3. Pulmonary veins,

The order from before backwards is the same
in both lungs, viz.:—

1. The pulmonary veins.

2. The pulmonary artery.

3. The bronchial tube.

In front of the root of each lung are the phrenic
nerve and anterior pulmonic plexus; behind is the
par vagum and posterior pulmonic plexus; the arch
of the aorta curves round the root of the left lung,
and then this vessel descends behind it; in like
manner, the vena azygos ascends behind the root of
the right lung, and then curves round it to descend
in front, and join the superior vena cava. Below
each root is the ligamentum latum pulmonis, formed
by the pleura,

_ The function of the lungs being that of changing
the venous blood into arterial by contact with the
atmospheric air, their structure includes the parts
necessary to this object; these are, the bronchial
tubes and air-cells, the pulmonary vessels, arteries
and veins, nerves, lymphatics, and cellular tissue,
invested by the pleura.

The bronchial tubes, two in number, are the con-
tinuations of the trachea, which is, itself, a con-
tinuation - of the larynx., The trachea reaches
from the fifth cervical to the third dorsal vertebra,
nearly on the mesial line, but a little to its right
side; at the last point, it terminates by dividing
into the right and left bronchial tubes, to supply the
lungs.

In the neck, the anterior relationsof the trachea
are the skin, fascia, the sterno-hyoid and sterno-
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thyroid muscles, the isthmus or neck of the thy-
roid gland and the thyroid plexus of veins; its
posterior relations are the cesophagus, which inclines
to its left side, and the spinal column; its lateral re-
lations are the common carotid artery, the lobes of
the thyroid gland, the pneumogastric, sympathetic,
and recurrent nerves, and on the left side, the tho-
racic duct.

In the thorax, the anferior relations of the trachea
are the sternum, anterior mediastinum, the left vena
innominata, the transverse portion of the arch of the
aorta which rests upon it, the origins of the arteria
innominata, and left carotid and the eardiac plexus
of nerves; its posterior is the cesophagus; its la-
teral are, on the right side, the right vena inno-
minata, arteria innominata, and par vagum—on the
left side, the lelt carotid par vagum, and recurrent
branch,

The tissues entering into the formation of the
trachea are cartilage, muscnlar fibres, fibrous and
cellular tissues, mucous membrane, glands, blood-
vessels, nerves, and lymphaties.

The right bronchial tube is larger, but shorter,
than the left, and takes a more transverse course;
the left bronchus descends obliquely to the left
side, passes through the arch of the aorta, and
in front of the descending aorta, cesophagus, and

thoracic duct.
The tissues forming the bronchial tubes are the

same as those of the trachea.

The bronchial tubes terminate in the air-cells ofthe
lungs; these are supposed to be slightly expanded,
and are exceedingly numerouns; they are connected
into lobules by the corresponding stalk of the
bronehinl tube, and these lobules are connected
by fine reticular oellular tissues, forming the inter-
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lobular cellular tissue of the lungs, and a large por-
tion of their substance. '

The tissues forming the air-cells are fibrous or
condensed cellular tissues, muscular fibres, and mu-
cous membrane; neither these nor the minute sub-
divisions of the bronchial tubes contain cartilage.

The use of the air-cells is to admit the air, and
expose it to the venous blood in the pulmonary
veins, which ramify on their opposite surfaces.

The nterlobular cellular tissue, besides investing
the lobules, admits of the passage of the blood and
other vessels of the lungs; it is continuous with
that of the opposite lung along its root and across
the mediastinum.

A number of lobules form each [obe ; these form
the lung.

The lungs possess a double set of vessels, namely,
the pulmonary and bronchial.

The pulmonary arteries are two in number, and pro-
ceed from the trunk of the pulmonary artery, which
arising from the right ventricle of the heart bifur-
cates a little below the bifurcation of the trachea,
into its right and left pulmonary branches, to supply
each lung. The arteries break down in the
cellular tissue of the lungs into extremely small
branches, which form a wvascular network on the
pulmonic surface of the air-cells, and, by these
means, expose the black or venous blood which
they contain to the oxygen of the atmospheric air.
The pulmonary veins commence in this network
by similar small branches, which uniting form the
trunks of the pulmonary veins ; these proceed, two
in number on each side, from the root of the lung
to the left auricle, and thus conduct the red or
oxidized or arterial blood back to the heart.

The pulmonary vein in the adult and the umbi-
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lical vein in the fcetus are the only veins which
convey arterial or pure blood. The vena porta,
although performing the functions of an artery,
carries black blood. In like manner, the pulmo-
nary and umbilical are the only arteries which con-
vey venous or impure blood.

The bronchial arteries accompany the bronchial
tubes to their terminations ; they arise from the
descending aorta; the dronchial veins return their
blood and open, the right into the vena azygos, the
left into the left superior intercostal vein; their use
is to nourish the lungs, although they anastomose
freely with the pulmonary vessels.

The nerves of the lungs are derived from the pul-
mounic plexuses, formed by the par vagum with fila-
ments from the sympathetic, and a few from the
recurrent nerves. The lymphatics terminate in the
bronchial glands.

The colour of the lungs varies in the different
periods of life. In the feetus, they are of a dark
red; in the child, a bright red; in the adult, a
mottled grey. Where there is much dark colour,
there is gencrally disease, the blackness being
induced by an irregular deposit of carbon into the
lungs, which should have been carried off by respi-
ration.

The pleurse investing the lungs are serous mem-
branes; they are not continuous with, nor do they
touch each other. Their sacs or cavities do not

communicate.
Secrion III.
THE PERICARDIUM

Occupies what is sometimes called the middle medi-
astinum, and lies between the two pleurwe on either
side, the anterior mediastinum in front, and the
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posterior behind. It is a fibro-serous structure, its
fibrous coat being external, the serous internal; it
is partially covered on each side by the pleura, from
which it is separated by the phremic nerve. It
contains the heart and large blood-vessels proceed-
ing from or to this organ.

The following parts are seen on opening the peri-
cardium: of the heart, the greater portion of the
right auricle and ventricle; a small portion of the
left ventricle, and the left auricular appendix; be-
tween the ventricles, the anterior coronary ves-
sels and nerves; the superior and inferior vena cava,
the origin of the pulmonary artery, and the upper
part of the ascending portion of the arch of the
aorta. To see the remaining portions of the heart,
this organ must be raised from its natural posi-
tion.

The right auriels receives the venous blood from
the vena cava and coronary veins, and discharges
it into the right ventricle. This propels the blood
into the pulmonary artery, and thence into the
lungs. The blood is here oxidized, and is conveyed
back by the pulmonary veins into the left auricle ;
this propels the blood into the left ventricle ; and
this, by means of theaorta and itsnumerous branches,
diffuses it over the whole body, whence it isreturned
by the veins.

The heart is supplied with blood by the coronary
grterius, which arise, two in number, from the aorta,
immediately after its origin from the left ventricle.
The coronary veins receive the blood from these, and
empty it into the right auricle.

The heart is supplied with nerves from the car-
diac plexus. This is formed by the cardiac fila-
ments of the sympathetic and pneumogastric, and
a few from the recurrent nerves; the filaments of
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the plexus accompany the arteries and are lost in
the muscular tissue.

The tissues forming the heart are muscular fibres,
serous membranes, fibrous, cellular, and fatty tissue,
blood-vessels, nerves, and lymphatics.

Section 1V.
THE FPOSTERIOR MEDIASTINUM

Is situated behind the preceding, immediately in
front of the spinal column, extending from the
second to the tenth dorsal vertebra; triangular
in shape; its sides are formed by the pleure; its
base is posteriorly at the spine, its apex in front at
the convergence of the right and left pleuree. It
contains the descending norta, cesophagus, thoracic
duct, vena azygos, pneumogastric, and great
splanchnic nerves. Of these, the csophagus is
most anterior; the aorta lies to the left side; the
vena azygos to the right; the thoracic duct between
these, in front of the spinal column ; the pneumo-
gastric nerves are in contact with the csophagus;
the splanchnic nerves are in the lower part.

The trunk of the sympathetic nerve descends in
the thorax, forming a continuous cord of ganglia,
lying on the heads of the ribs behind the pleura,
and connected to each other by a nervous cord.
It enters the abdomen, to descend into the pelvis,
and there terminates in a solitary ganglion, the

ganglion impar.
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CHAPTER 1V.
THE ANO-PERINEAL REGION.

MALE.

Tais region is sometimes described as two re-
gions—the anterior, or perineal, and the posterior,
or anal; however useful this distinction may be
in the practice of surgery, the anatomy of the two
1s 80 intimately connected, that it is impossible to
cousider either apart from the other.

The ano-perineal region extends from the os
coccygis behind to the sub-pubic angle in front,
from both of which points its boundaries diverge as
far as the tuber ischii on cither side; it follows that
the whole space is of a diamond shape, or that of
two triangles joined at their bases; the lateral
boundaries are from the coccyx forwards to the
tuber ischii, the great sacro-sciatic ligament, and
edge of the gluteus maximus musele; from the sub-
pubic angle backwards to the same point, the rami
of the pubes and ischium; a line drawn transversely
from one tuber ischii to the other will separate this
into two triangles, the anterior being the proper
perineal region, the posterior being the anal re-
gion; this transverse line is indicated more deeply
by the transversus perinwi muscle, vessel, and
nerves.

The integuments covering this region are thin,
of a brownish colour, and seattered over with hairs;
the aperture of the anus is a little posterior to the
centre, and 1s surrounded by irregular folds of skin,
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caused by the contraction of the sphincterani muscle,
and frequently presents vascular tumours, termed
hemorrhoids, The anterior region is convex in
the centre, and is marked from behind forwards by
a projecting line, the raphe, whiclh, commencing in
front of the anus, runs forwards along the mesial
line of the perineum, to be continued on the under
surface of the scrotum to the root of the penis,
where it terminates ; this line indicates the course
of the urethra, and serves as an important guide in
all operations in this region.

On raising the integuments, the subeutaneous
cellular tissue is exposed : in the perineal region
this is thin, loose, and destitute of fat ; it is con-
tinuous on either side with that of the thighs, in
front with that of the scrotum, and posteriorly con-
tains, in the centre, the sphincter ani muscle; on
each side it becomes loaded with fat, and sinks into
and fills up a large fossa, the tschio-rectal space, be-
tween the side of the rectum, covered by the levator
ani muscle and the lateral and inner surface of the
pelvis. This cellular tissue contains a few super-
ficial blood-vessels and nerves; the anterior are de-
rived from the perineal vessels and nerves, with the
exception of one, the superficial pudic nerve, which
is derived from the gluteal or lesser sciatic nerve;
the posterior come from the inferior hemorrhoidal,

Beneath the subeutancous cellular tissue of the
perineal region is the perineal fascia ; this 1s a
dense layer of fascia investing and binding down
the muscles ; on either side it is firmly attached to
the rami of the ischium and pubes and tuber ischii.
Anteriorly, it is gradually lost on the cellular tissue
of the scrotum; posteriorly, it dips deep in front
of the rectum, and is continuous with the base of
the triangular ligament; on either side of this it
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sinks into the ischio-rectal fossa, and is continuous
with the adipose tissue in this neighbourhood; on
the mesial line, this fasciais attached to the centre
of the acceleratores urine muscles.

This fascin being carefully raised, the perineal
muscles are exposed; these are the acceleratores
uringe, erector penis, and transversus perinei.

The acceleratores urine muscles are connected
together, on the mesial line, so as to form one
muscle, which surrounds the bulb and a portion of
the urethra in front of this, in a species of muscular
sling. This muscle has no distinetly fixed attach-
ment which may be called its origin, its most fixed
being the tendinous portion which lies above the
urethra, between it ‘and the body of the penis;
its inferior and lateral portions are chiefly muscular,
and enclose the urethra, meeting so as to form a
raphe on the mesial line ; posteriorly, the conjoined
muscles are attached to a ligamentary structure,
which extends from the front of the anus to the
back part of the bulb, the ano-urethral ligament, or
the common central point of the perineum; and ante-
riorly each is prolonged on the lateral surface of the
corpus cavernosum penis ; a few fibres are lost on
the anterior surface of the triangular ligament.

A portion of this muscle has been described as a
distinet muscle, under the name of the compressor
hemispheric bulhi; it may be casily divided arti-
ficially into a number of muscles.

The erector penis lies to the outer side, and em-
braces the crus penis: arising from the inner sur-
fuce of the tuber ischii, it courses along the inner
surface of the crus, then beneath, and finally getsto
the outer surface of the corpus cavernosum, into
which it is inserted.

The transversus perineei crosses the perineum,in a
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nearly transverse direction, from the inner surface or
the tuber ischii to the ano-urethral ligament, or
central point of the perinenm.

Behind these muscles, and on a plane superficial
to them, is the splincter ani musele; this surrounds
the anus as the orbicularis palpebrarum and the
orbicularis oris dothe eye and mouth; it isattached
posteriorly to the coccyx and the fibrous band
which connects this to the rectum, and anteriorly
is implanted into the ano-urethral ligament,

The perineal muscles will be found to circum-
seribe a triangular space: thus the base is posteri-
orly at the transversus perinei muscle, the inner
edge is formed by the side of the acceleratores
urin@ muscles, the outer by the erector penis; the
apex is in front, where these muscles converge.
In the natural state, this space i1s small, but appears
large in the dissected state; in it will be found the
perineal and the transversus peringi vessels and
nerves, The former are derived from the pudic
artery, the latter from the pudic nerve.

The internal pudic artery is one of the branches
of the internal iliac, from which it arises near to its
termination; the pudic artery soon passes out of
the pelvis, through the great sciatic notch, below
the pyriformis muscle, winds round the lesser sacro-
sciatic ligament, and re-enters the pelvis by the
lesser sciatic notch; it then courses along the inner
surface of the tuber ischii, about an inch and a half
from the edge of the bone, and bound down by a
fibrous expansion, derived from the great sacro-
sciatic ligament; it thence ascends between the
layers of the triangular ligament, beneath the pubic
arch and sub-pubic ligament, perforates the super-
ficial layer of the triangular ligament, and termi-
nates in the artery ol the corpus cavernosum penis
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and the dorsal artery of the penis. The branches
of this artery are the inferior hemorrhoidal, trans-
versus peringi, perineal, the artery of the bulb,and
its two terminating branches.

Three of these vessels are found in the perineum,
namely, the perineal artery, the transverse artery,
and the artery of the bulb.

The perineal or superficialis perinei artery runs
from the pudic inwards and downwards, perforates
the base of the triangular ligament, and then, turn-
ing forwards, runs in the centre of the triangnlar
space, already described, and terminates in the
scrotum., This artery is accompanied by the pe-
rineal nerve, a branch of the pudic nerve.

The transversus perinet artery courses along the
anterior surface of the transversus perinei muscle,
and terminates on the mesial line.

The artery of the bulb lies more deeply seated
than these; it arises near the base of the triangular
ligament, yuns inwards between the layers of the
membrane, and entering the bulb, supplies the
spongy structure of the corpus spongiosum urethree.

The triangular ligament is a dense layer of fascia,
which fills up the anterior triangle of the inferior
opening of the pelvis, supporting the bladder, and
fixing the urethra in situ; it is another of those pro-
visions which Nature has adopted for preventing
the displacement of the pelvic viscera, On each
side it is firmly attached to the inner side of the
rami of the ischium and pubes, within the crura
penis, being here continuous with the outer layer of
the pelvic fascia ; its apex is turned forwards and
upwards, fills up the sub-pubic angle, and divides
into two layers, enclosing the sub-pubic ligament,
and expanding on the anterior and posterior sur-
faces of the pubes; its base, directed backwards, is



96 THE ANO“PERINEAL REGION.

lunated, to accommodate the anterior surface of the
rectum, and here expands on this intestine and
levator ani musele, becoming continuous with the
inner layer of the pelvic fascia and cellular tissue
of the pelvis,

This ligament is perforated about its centre, but
nearer the base by the urethra, the membranous
portion of which passes througl it from the pelvis
to the perineum, and at the same time receives an
expansion from the upper and lower surfaces of the
ligament; the upper expansion is prolonged over
the prostate gland. and forms the fibrous covering
of this organ; the lower descends forwards, covers
Cowper’s glands as they lie in the angle between
the bulb and’'membranous portion, and is lost on the
fibrous coveriag of the corpus spongiosum urethre.

The triangular ligament is also perforated a little
beneath the symphisis pubis by the dorsal veins of
the penis, and by the perineal vessels, as just de-
scribed.

Two muscles are also deseribed as lying between
the layers of this triangular ligament, the desp
transverse, or elevator urethree of Santorini, and the
constrictor isthmi urethralis.

Cowper's glands lie in the angle between the
bulb and the membranous portion of the urethra;
they are two in number, one on cach side, about
the size of a pea, and open by a small duct, one
inch in length, on the mucous surfaceof the urethra,
in front of the bulb.

‘I'he wrethra may now be seen in nearly the whole
of its course; this canal consists of three portions,
the prostatic, membranous, and spongy; the first
so named from its being surrounded by the pros-
tate gland, the second from its peculiar structure,
and the third from its being surrounded by the
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corpus spongiosum, forming a portion of the
penis.

The prostatic portion lies within.the pelvis, and
above the triangular ligament; it passes through
the prostate gland, nearer its upper than its under
surface; it is about one inch and a quarter in
length, and passes downwards and forwards; its
interior is wider in the centre than at its extremi-
+ties; on the lower surface is the caput gallina-
ginis, or veru montanum, on which the common
ejaculatory ducts open; and on each side of this the
sinus pocularis, or vesicula prostatica, on which,
as well as on the surface of the surrounding mem-
brane, the prostate ducts open.,

The membranous portion lies intermediately be-
tween the pelvis and perineum, being contained in
the layers of the triangular ligament, which it ulti-
mately perforates. This portion of the urethra lies
immediately beneath the sub-pubic arch, from
which it is separated by the sub-pubic ligament,
the anterior portion of the triangular ligament,
and the dorsal veins of the penis; it is slightly
curved, the concavity turned upwards, and is about
three quarters of an inch in length; its cavity is
smooth, and lined by the mucous membrane, and
is smaller than any other part of the urethra, ex-
cepting the external orifice.

The spongy portion of the urethra is the longest,
and extends from the preceding to the external
orifice; its direction varies much, It issurrounded
by the erectile tissue of the corpus spongiosum, and
is lined by mucous membrane ; at its posterior ex-
tremity is an enlargement of the spongy tissue,
forming the bulb; and anteriorly is a much larger
expansion, the glans penis. Theorifice of the urethra
is the smallest part of the canal, immediately be-

I
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hind which is its largest portion, the fossa navicu-
laris.

As this completes the anatomy of the perineum,
properly so called, the relation of all these parts, in
connection with the numerous important operations
performed therein, and in the diseases to which
they are subject, should be carefully considered.

In the lateral operation of lithotomy, the incisions
run nearly in the course of the perineal artery; the
first divides the skin, subcutanecous cellular tissue,
superficial vessels and nerves, perineal fascia, and
slices off a few fibres of the superficial sphincter ani
muscle; the second sinks into the triangular space
between the erector penis and compressores urethrae
muscle, divides the perineal artery and nerve,
the transversus perinai muscle, vessels, and nerves,
the base of the triangular ligament, and some of
the middle fibres of the levator ani muscle; in the
last incision, when the point of the knife is sunk
into the groove of the staff, and thence carried up-
wards and backwards, the parts divided are the an-
terior layer of the triangular ligament, the mem-
branous part of the urethra, and with it the com-
pressores isthmi urethralis muscle, the left lobe of
the prostate gland aud its investing fuscia, and the
neck of the bladder.

The parts endangered and to be avoided in this
operation are, posteriorly, the rectum; anteriorly,
the bulb and its artery; externally, the pudic
artery; and superiorly, the peritoneum, vesicula
seminales, and vasa deferentia.

In extravasation of urine, in consequence of rup-
ture of the urethra, either from direct violence or
from the existence of stricture, the yielding part 1s
almost invariably the membranous portion, hence
thie urine flows between tlie triangular ligament
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and the perineal fascia; the former prevents its
ascent into the pelvis, the latter its descent, or its
passage downwards on the thighs; the union
of these posteriorly prevents the urine from being
infiltrated about the rectumj; the result is, that
the fluid is pressed onwards towards the scro-
tum and penis, and fills their subcutaneous cel-
lular tissue, and thence ascends on the front of the
abdominal parieties,

Abscesses in perineo are much influenced by the
fascia; when matter forms in Cowper’s glands, it
usually bursts into the urethra; when between the
triangular ligament and perineal fascia, it is directed
forwards, as in extravasation of urine; but when
in the subcutaneous cellular tissue, it will point ex-
ternally.

Stricture most frequently forms in the mem-
branous portion of the urethra, directly behind the
bulb, and hence, as well as from its anatomical re-
lations, this part presents the greatest difficulty in
passing the bougie or catheter; at this part the
urethra begins to ascend to the bladder, so that it
~ becomes necessary, so soon as the instrument has
reached it, to raise its point; this is accomplished
by depressing the handle, whilst the instrument is
at the same time pushed gently onwards into the
bladder ; care must be taken whilst doing this that
the urethra is kept straight and tense, as otherwise
the point of the instrument will strike against and
be impeded by the triangular ligament, the sub-
pubic ligament, or by the urethra itself. If the
point be too much elevated, the instrument may be
forced through the upper surface of the canal, and
thus pass between the bladder and pubis, and not
enter the vesical cavity.

The prostatic portion of the uretlira offers but
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little difficulty to the passing of the catheter,
although it may be obstructed by the veru mon-
tanum, or by one of the openings on this. In the
old subject, where the prostate gland becomes en-
larged either in its lateral or middle lobe, the
passing of instruments is rendered difficult; but
the consideration of this belongs to works on sur-
gery, to which we must refer for further infor-
mation.



101

CHAPTER V.

THE ABDOMINAL REGION.,

Tuis region presents for consideration the abdo-
minal parieties, the cavity of the abdomen, and its
contained viscera, and most of the various forms
of hernia, viz., inguinal, femoral, umbilical, ven-
tral, etc.

The anterior surface of the abdomen is the most
extensive; it is bounded above by the ensiform
cartilage in the centre, and on each side the costal
cartilages and extremities of the last three ribs;
inferiorly by the pubes, and on each side by Pou-
part’s ligament; laterally it is continuous with the
lateral regions, these are small in extent, and reach
from the last rib to the crest of the pelvis. The pos-
terior surface of the abdomen expands a little in
consequence of the obliquity of the last rib, which
bounds it above, and the crest of the ilium, which
bounds it inferiorly; on the mesial line it is
formed by the spinal column. The pelvis, inferiorly,
and the spine, posteriorly, are the only osseous
boundaries of the abdomen, all the rest are mus-
cular: thus superiorly, the diaphragm ; anteriorly,
laterally, aud posteriorly, the abdominal muscles,
quadratus lnmborum, and lumbar mass of muscles;
and inferiorly, the levatores ani muscles.

The abdominal cavity is divided, for the purpose
of description, into three regions, the epigastric,
umbilical, and hypogastric, and these are further
subdivided; but these divisions, and the parts which
they contain, are sufficiently pointed out in works
on deseriptive anatomy, to which we must refer,
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The most important, in a surgical point of view,
are the inguinal regions, as being immediately con-
nected with hernia.

SecrioN 1.
INGUINAL HERNIA,

There are two forms of Inguinal Hernia, namely,
the oblique and direet ; the anatomy of which may
be considered together.

On raising the integuments from either inguinal
region, the subcutaneous cellular tissue, or super-
Jictal fascia,is exposed; this is distinguished from
similar fasci@ elsewh&re, by being more extensive
and dense, in some places approaching to an
aponeurotic structure. It may be divided into
several layers, but two are suflicient for all pur-
poses—these are the superficial and deep layer.

The superficial layer is continuous above and
laterally with the general subc¢utaneous cellular
tissue of the abdominal pﬂrietieu inferiorly it passes
on the outer side, over Poupart’s ligament, and be-
comes continuous with the superficial fascia of the
femoral region; internally it descends over the
spermatic chord to the penis and scrotum, wheie
it loses its fatty character, and becomes continuous
with the fine cellular tissue of these organs; it con-
tains a quantity of adipose tissue, but varying
much in different individuals, and also some
lymphatic glands, blood-vessels, and nerves.

The lymphatic glands are three or four in number;
they lie on, or a little above, Poupart’s ligament,
having their long axes pﬂrullol to it, and are en-
closed in capsules formed by the superficial layer
of this fascia; they rececive the lymphatics from
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the superficial structures of the penis and scrotum,
and empty themselves into the lymphatics leading
to the lumbar glands.

The superficial arteries met with in the fascia are
branches from the external pudic and external
epigastric branches. of the femoral artery, which
wind over Poupart’s ligament, and are distributed
to the skin and fascia of this region.

The principal nerves are two in number; one, the
hypogastric "branch of the ilio-hypogastric nerve,
perforates the tendon of the external oblique, a
little above the external ring, and is lost in the in-
teguments about the pubes; the other, the +/io-
inguinal nerve, or spermatieus superficialis, passes out
through the external ring, and descends to the
integuments of the scrotum and upper and inner
part of the thigh.

The deep layer of this superficial fascia, or Scarpa’s
fascia, lies in immediate contact with the tendon
of the external. oblique musecle; it is more dense
and aponeurotic than the superficial layer; su-
periorly and externally it is gradually lost in the
superficial fascia; internally it is continuous with
the cellular tissue of the chord, serotum, and penis,
but, inferiorly, terminates abruptly by being at-
tached, a little below Poupart's ligament, to the
front of the fascia lata. These two layers of the
superficial fascia form the first covering of an in-
guinal hernia, beneath the skin. In femoral hernia,
when the tumour turns up, over Poupart’s liga-
ment, 1t rests on the deep layer of the superficial
fascia, which separates it from the external oblique
tendon.

On raising the superficial fascia the tendon of the
external oblique muscle is exposed, covering the
lower part of the abdomen, and forming, with its
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fellow of the opposite side, a strong sheet of tendon,
which supports the viscera and prevents their
escape; superiorly, the muscle is composed of
fleshy fibres, from which the tendinous fibres pro-
ceed downwards and inwards towards the pubes,
near to which they spread out, and, at a short dis-
tance above it, separate into two distinct bands or
chords, which, leaving an interval between them
(the external abdominal ring), pass to be inserted
into the pubes. These bands are obscured from
view by the spermatic chord in the male, and the
ligamentum teres in the female, each of which
passes out through the external abdominal ring,
and also by the intercoluimnar or spermatic fascia.

By drawing the spermatic chord gently down-
wards this last fascia is well seen; it proceeds
from the edges or margins of the ring just deseribed,
and also from the intercolumnar bands or transverse
fibres of the external obligue tendon, descends from
these over the spermatic chord, so as to form =a
sheath or covering for it, and is lost in the general
cellular tissue of the chord. This forms one of the
coverings of an inguinal hernia.

On removing the intercolumnar fascia, the sper-
matic chord will be seen passing out of the ex-
ternal abdominal ring, to descend into the scrotum;
as it does so it nearly closes up the opening, but lies
more towards its inferior wall, and there rests upon
the external pillar of the ring, which forms a groove
for its reception by the reflection of some of its
fibres, which pass to be inserted into the inner
extremity of the ilio-pectineal line, and form the
third insortion of Poupart's ligament.

The disposition of the two bands, or chords into
which the external oblique tendon splits, as it ap-
proaches the pubes, is now apparent. The internal,
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which is also the anterior and superior, is a broad
flattened band, and proceeds inwards towards the
linea alba and symphisis pubis : the lower fibres
are implanted into the upper part and front of the
symphisis, where they decussate with the fibres of
the opposite side; the upper fibres pass in front of
the rectus muscle, and are inserted into the linea
alba; a few of these cross behind the others, and
unite with their fellows of the opposite side, so as
to form the ¢riangular ligament of inguinal hernia,
Between the lower edge of this band and the chord
a small interval generally exists, favouring the
protrusion of a hernial tumour.

The external chord, or pillar of the ring, is a
round fibrous chord, continuous with, and forming
part of, Poupart's ligament ; it passes inwards, be-
hind the spermatic chord, and is inserted into the
spine or tubercle of the pubes.

Besides these descending fibres of the external
oblique tendon, some of its fibres take a transverse
course with regard to these—these are the inter-
columnar bands; they pass from Poupart’s ligament
upwards and inwards, decussating with the descend-
ing fibres, and gradually terminate; they are best
marked near to the external ring, and at the upper
extremity of this two or three unite, and form a
distinet binding for this part of the opening; from
these intercolumnar bands proceeds the inter-
columnar or spermatic fascia. These transverse
bands are of use in strengthening the aponeurosis
of the external oblique muscle, and prevent the
splitting of its descending fibres. -

The interval between these two chords is the
external abdominal ?‘ing_; it is tl’illllgﬂlllr in 5][[11}{3;
its apex is turned upwards and outwards, and
is rounded off by the transverse fibres, as just



106 TIE ABDOMINAL REGION.

described; its base is inferiorly, and is formed by
the crest of the pubes; its superior and internal
boundary is formed by the internal pillar; its
inferior and external by the external pillar; its
longitudinal extent is {rom one inch to an inch
and a quarter; its transverse is from half an inch
to three quarters; it is protected posteriorly by the
triangular ligament, the conjoined tendons, and
the edge of the rectus muscle.

Through the external abdominal ring an inguinal
hernia passes out to descend into the scrotum.

The lower margin of the external oblique muscle
is continuous with, and assists in forming, Leupart’s
ligament ; this strong fibrous chord stretches from
the anterior superior spinous process of the ilium
externally, downwards and inwards towards the
pubes, into which it is inserted by a double process:
one forming the external pillar of the external
abdominal ring ; the other, formed by a reflection
backwards of its posterior fibres, is inserted into
the inner extremity of the ilio-pectineal line, and
is called Gimbernaut’s ligament, or the third in-
sertion of Poupart’s ligament (see Femoral Hernia).
Poupart’s ligament affords attachment superiorly
to the external oblique fibres, part of the internal
oblique and transversalis abdominis and the cre-
master muscles; inferiorly, it is firmly attached to
the fascia lata; in this direction it is slightly
curved, the concavity turned downwards.

On slitting up the external oblique tendon, a
little above and parallel to Poupart's ligament, the
spermatic canal and chord will be seen nearly in
their whole length.

The spermatic canal is the oblique passage be-
tween the abdominal muscles, which transmits the
spermatic chord in the male, the ligamentum teres
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in the female, and in both sexes allows of the pro-
trusion of the intestines, so as to form an inguinal
hernia by oblique descent. 1t reaches from the
internal to the external abdominal ring, and in
this course passes downwards, forwards, and in-
wards, or towards the mesial line; it is from an
inch and a half to three inches in extent, according
to the subject, and the parts between which the
measurement is taken.

It is bounded above by the lower margin of the
internal oblique and transversalis muscles; below
by Poupart’s ligament; w2 front by the external
oblique tendon, and a portion of the internal
oblique; Jehind by the transversalis fascia, the
trinngular ligament, and the conjoined tendons,
and occasionally by a few fibres of the internal
oblique.

The internal oblique muscle, arising by fleshy
fibres, inferiorly takes origin from the outer ex-
tremity of Poupart’s ligament, in some cases from
the outer half, in others not more than one-third,
from which its fibres pass npwards and inwards,
its very inferior fibres only descending inwards
over the chord to the conjoined tendons. In most
cases, the chord passes beneath the lower margin
of this muscle, having about half an inch in front,
80 a8 to form one of its anterior boundaries; but in
other cases, when the muscle is well developed,
the chord will pass through or between its fibres,
and thus some of these will be behind, so as to
form one of its posterior relations: in such cases,
when an oblique inguinal hernia exists, the danger
of strangulation is greater than usual.

The cremaster musele arises in common with the
internal oblique from the upper part of Poupart’s
ligament, and from the lower border of the trans-
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versalis muscle, thence the fibres descend chiefly
on the front and outer side of the chord, forming a
series of loops, the concavities looking upwards
and inwards, which expand inferiorly in the tunica
communis and tunica vaginalis testis. This muscle
forms one of the coverings of an oblique inguinal
hernia. Some authors describe it inferiorly as
forming afascia—the fascia cremasterica. Although
indistinct in the normal state, this muscle becomes
strong and well marked in old cases of inguinal
hernia,

On raising the lower fibres of the internal oblique
muscle the full extent of the spermatic or inguinal
canal is exposed.

The internal ring, or inner opening of the sper-
matic canal, is an oblique aperture in the trans-
versalis fascia; it lies about half an inch above
Poupart’s ligament, and nearly midway between the
anterior superior spine of the ilium and the symphisis
pubis, but somewhat nearer the latter; it is bounded
above by the lower margin of the transversalis
muscle; below by Poupart’s ligament; tnfernally by
the epigastric artery; erfernally its upper and
lower walls approach and bound it in this direc-
tion; it is an ill-defined aperture, and 'is rather
a prolonged funnel in the transversalis fascia,
Through this aperture the hernial tumour makes
its first exit from the abdominal cavity; the in-
ternal ring is obscured by a process from the
transversalis fascia, which descends to invest the
chord, and forms the fascia propria of obligue in-
guinal hernia.

The transversalis musele, like the internal
oblique, varies much as to the extent of its origin
from Poupart’s ligament, this seldom exceeding
the external third, and never so as to pass behind
the chord; the lower murgin of this muscle crosses
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above the inner ring, and forms the superior
boundary of the spermatic canal.

The transversalis fascia forms the posterior
boundary of the spermatic canal, throughout its
greatest extent; this is a layer of fascia which
lies beneath the transversalis muscle, hence its
name, and invests the peritoneum; superiorly,
where the abdominal muscles are strong, this
fascia is weak, and is gradually lost in the cellular
tissue investing the abdominal muscles on their
anterior, posterior, and external surfaces; but in-
feriorly, where these muscles are weak or do
not exist, the transversalis fascia becomes dense
and aponeurotic, so as to protect the abdominal
cavity; it here descends on the anterior surface
of the peritoneum, towards Poupart’s ligament,
where it passes backwards above this ligament,
and, at a short distance behind it, the transversalis
fascia unites with the fascia iliaca and fascia
lata, and forms a strong tendinous boundary in
this direction (see Femoral Hernia). On the
inner side of the internal abdominal ring also the
transversalis fascia is well marked, and frequently
presents a well-defined concave margin; it here
encloses the epigastric artery between its layers;
still more internally the fascia transversalis is in-
timately connected with the conjoined tendons and
triangular ligament, and is here inserted into the
crest of the pubes. Immediately over the iliac
vessels, as they pass out of the pelvis, the trans-
versalis fuscia passes in front of them into the
thigh, the iliac fascia passing posteriorly, so as to
form a sheath.

The conjoined tendons lie almost immediately be-
hind the external ring; they are the united tendons
of the internal oblique and transversalis muscles,
which here pass in front of the rectus muscle,
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and form a protection, behind the external abdo-
minal ring, against the formation of hernia; in
some cases, this is much more perfect than in others.

The epigastric artery forms the inner boundary
of the internal abdominal ring; this vessel arises
from the external iliac, about a quarter of an inch
above Poupart's ligament; it first descends inwards,
it then turns upwards, so as to embrace the cul de
sac of the peritoneum, ascends in front of this, and,
contained in the transversalis fascia, crosses to the
inner side of the internal abdominal ring, and then
enters the sheath of the rectus muscle, where it
terminates by anastomosing with the internal
mammary artery between the muscle and the pos-
terior layer of the sheath. The epigastric artery
gives off several small branches to the surrounding
parts—the only important one is

The spermatic or eremasteric branch, which passes
off from it, near the internal ring, and descends to
supply the coverings of the chord.

The epigastric artery is accompanied by two
veins, the vena comites, between which it lies,
Sometimes but one vein accompanies the artery,
it lies then to the inner side of the artery.

From the close relation which this vessel bears to
the internal ring, it is much endangered in the per-
formance of the operation for the relief of stran-
gulated oblique inguinal hernia If our incisions
be carried deep, the vessel is seriously endangered,
and is only to be avoided by dividing the stricture
in a direction upwards and outwards. Although
its relation to the external ring is not so intimate
in the normal state, its position is much altered in
cases of old oblique hernia, the weight of which has
the effect of drawing down the internal ring until
it lies immediately behind the external. In the



INGUINAL HERNIA. 111

normal state, then, the epigastric artery lies between
the two rings, but nearer the internal; in old cases
of oblique hernia it may lie behind or on the inner
side of the external ring.

The course of an oblique inguinal hernia is as
follows. It is first projected from the abdomen
against the internal ring ; it passes through this in
front of the spermatic chord, and receives its first
abnormal covering from the transversalis fascia,
named the fascia propria : the tumour now crosses
the epigastric artery, passes beneath the lower
margin of the internal oblique muscle, or between
its fibres, and here receives a second covering from
the cremaster muscle; descending inwards, it ar-
rives at the external abdominal ring, passes for-
wards through this, and receives its ¢kird covering
from the intercolumnar fascia; its fourth, from the
superficial fascia, consisting of two layers; and,
lastly, the integuments, It soon descends into the
scrotum, conducted by the chord, and confined by
its coverings, until it arrives at the upper part of
the testis, upon which it rests.

The coverings of an oblique inguinal hernia are,
from without inwards, skin, superficial fuscia (two
layers), intercolumnar fascia, cremaster, fascia pro-
pria, and peritoneal sac.

DIRECT INGUINAL HERNIA

Is that form which, instead of traversing the sper-
matic or inguinal canal, bursts directly forwards
fromthe abdomen through the external ring. This
form of the disease is comparatively rave, as the
external ring is well secured posteriorly, in most
cases, by—first, the triangular ligament; second, the
conjoined tendons ; third, transversalis fascia; and,
fourth, the edge of the rectus muscle. These parts
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have all just been described. It follows that the
direct inguinal hernia ean have no relation to the
fascia propria or to the cremaster. As it bursts
forwards, it makes its way through the transver-
salis fascia hy the side of the conjoined tendons,
and receives its first abnormal covering at the ex-
ternal ring, from the intercolumnar fascia; its
second from the superficial fascia ; and, lastly, from
the skin.

Its coverings from without inwards are siin, su-
perficial fascia (two layers), tntercolumnar fascia,
and peritoneal sac.

In this form of hernia, when strangulated, the
division of the stricture must be directed upwards
and i{nmwards. As, however, from the alterations
effected in the relative positions of the two rings in
old cases of hernia, it is somefimes impossible, a
priori, to ascertain the exact nature of the disease,
it becomes necessary in such cases to ¢ steer a mid-
dle course,”and carry our incision of the stricture
directly upwards.

The operations for strangulated hernia are much
modified of late years, in consequence of the intro-
duction into practice of the operation of dividing the
stricture exrternal to the sac, and then compressing
this, as inthetaxis, so as to return the hermal tumour,
The object to be sought therefore is the seat of
the stricture. This having been ascertained, is to
be cut down upon and divided, when the hernial
tumour may, in the majority of cases, be returned.
Should the stricture be in the neck, or the interior
of the sac, this must be opened, and the stricture
relieved. The author of this claims to be the first
who proposed this operation, in the pages of the
Lancet, 1836,and again, in his ‘‘Treatise on Hernia,”
1837; and yet,strange to say, his prior claims have

LW s
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not beennoticed by one writer on the subject. Mr.
Luke, of the London Hospital, must be considered
the first to have put it into practice and to have
established it, by the exercise of his excellent skill
and accomplished judgment.

In dividing the stricture in inguinal hernia, the
epigastric artery is avoided by cutting, in the oblique
species, upwards and outwards; in the direct, up-
wards and inwards ; or, in cases of doubt, directly
upwards, The old and barbarous operation of cut-
ting through the whole of the tumour, from the neck
of the sac down to the very bottom of the scrotum,
is at length happily exploded.

On examining the internal surface of the abdo-
minal parieties corresponding to the inguinal re-
gion, two depressions will be noticed on each  side,
which seem to favour the formation of inguinal
hernig; the external of these is separated from the
internal by the projection of the obliterated umbi-
lical artery; the internal lies to the inner side of this,
and is separated from its fellow of the opposite
side by the projection of the urachus on the mesial
line. The outer depression or external inguinal
fossa leads to the formation of a hernia by oblique
descent; the internal, to that by direct descent.

Inguinal hernia is rare in the female, and is still
more rarely strangulated. Its anatomy and the

necessary operations are sufliciently indicated iu the
preceding description.

SEcTION TI,

FEMORAYL HERNIA,

' On e'xamining the anterior surface of the thigh
immediately below Poupart's ligament, a consider-
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able fossa will be felt nearly in the centre, but some-
what nearer the pubes, between the origin of the
adductor muscles on the inner, and the femoral
vessels on the outer side. Intothisfossa a femoral
hernia descends from the abdominal cavity.

Beneath the integuments covering this region
lies the subcutaneous cellular tissue, or superficial
fascia. This varies in different subjects; in some,
being loaded with fat—in others, being quite free
from this. The superficial fascia is loose and con-
tinuous on every side with the surrounding cellular
tissue; in the centre, however, it is fixed, being
here attached to the front of the fascia lata—zhe ¢r:-
briform fascia. 1t is divided into two layers, the
superficial and deep, between which lie some subcu-
taneous vessels and lymphatic glands, The super-
ficial layer passes upwards over Poupart's ligament,
and is here quite free.

The lymphatic glands contained in the superficial
fascia, and especially connected with the subcuta-
neous layer, arc three or four in number, and are
placed vertically; these receive the lymphatics from
the lower extremity, and communicate with the
deeper set, two or three in number, which accom-
pany the femoral vessels, one lying usually in the
femoral ring. These have little or no connection
with the superior set of inguinal glands, which lie
along Poupart’s ligament, and receive the lympha-
ties from the genital organs,

The arteries met with in this superficial fascia
are branches from the external pudic, superficial
epigastric, and external circumflexa ilii. These
are all branches of the femoral, arising from this
vessel immediately below Poupart’s ligament, and
perforating the fascia lata at various points, become
at length subcutaneous. The branches met with in
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the superficial fascia of this region perforate the
cribriform fascia, and then become superficial.
Some descend, but most pass upwards over Poupart's
ligament, and supply the integuments and fascia
of the lower part of the abdominal parieties; many
also pass inwards to tbe penis and scrotum of the
male, the labium and pudenda of the female.
These superficial arteries are derived chiefly from
the external pudic and superficial epigastric. One
or more veins accompany each of these arteries, and
pour their blood into the internal saphena vein, as
1t curves round to penetrate the cribriform fascia
and join the femoral vein.

The cutaneous nerves found in the superficial fascia
are chiefly derived from the anterior crural. Some
of the abdominal nerves also send down small
branches which terminate in it, and a few filaments
from the genito-crural branch of the lnmbar plexus
may also be met with in it.

The deep layer is more membranous, especially
near to Poupart’s ligament, and in connection with
the saphena vein, which perforates it to join the
femoral vein; its deep surface is closely connected
with the cribriform fascia, and around this, with
the pubic and iliac portions of the fascia lata.

The great or internal saphena vein here per-
forates the cribriform fascia and joins the femoral.
This vessel ascends from the foot and leg along the
inner surface of the thigh, superiorly it comes for-
wards, forms a curve, the convexity turned upwards,
and about an inch and a half below Poupart’s liga-
ment penetrates the eribriform fascia. The curve
formed by this vein assists in preventing the descent
of a femoral hernia below the saphenic opening.

Beneath the preceding lies the fuscia lata; this
is a dense aponeurotic structure, which invests the
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muscles of the thigh, and sends in septa to divide
them. Inferiorly, it is attached to the ligaments
and tendons around the knee-joint; it thence passes
upwards, surrounding the thigh, to the pelvis. At
its pelvic extremity on the anterior surface of the
limb, it divides into three portions, an oufer or
tliae, an inner or pubie, and a central or eribriform
portion.

The external or iliac portion is the strongest; it
is attached, externally and posteriorly, to the crest
of the ilium, and anteriorly to Poupart’s ligament;
a short distance below this it passes in front of
the femoral vessels, and becomes attached by a
distinct process to the front of the pubic portion;
it here reflects backwards some fibres which are
continuons with the base of Gimbernaut’s liga-
ment ; its lower edge is well defined, and presents a
curve which surrounds the cribriform fascia in this
direction. That portion of the iliac process of the
fascia lata which is directed downwards and in-
wards has been particularly described by Mr. Hey,
and is named Hey's ligament ; its pubic attach-
ment is frequently named Colles’s ligament. Infe-
riorly, the iliac and pubic portions are continuous in
front of the femoral vessels and form a curve, the
concavity directed upwards ; this is Durns's liga-
ment.

The inner or pubic portion of the fascia lata
covers the front of the pectineus and adductor mus-
cles; internally, it is attached to the symphisis
pubis; as it passes outwards, in front of the pec-
tineus muscle, it sinks behind the femoral vessels, at
the outer edge of which it divides into two layers,
which enclose the psoas magnus and iliacus inter-
nus muscles, and pass to be inserted—the anterior
layer into the posterior surface of the iliac portion;
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the other, or the posterior layer, into the capsular
ligament of the hip-joint. Traced upwards, the
pubic fascia reaches the origin of the pectineus
muscle, is here implanted into the ilio-pectineal line,
and is continuous with the fascia iliaca and Gim-
bernaut’s ligament. JInferiorly, the pubic portion
of the fascia lata is centinuous with the iliac por-
tion,in front of the femoral vessels, forming, as al-
ready described, Burns's ligament.

Between these two portions of the fascia lata, at
a short distance below Poupart’'s lizament, these
fasciee are wanting, and here leave an oval space in
front of the femoral vessels, which is filled up by the
cribriform fascia, or central portion of the fascia
lata ; this is a thin layer of fascia, perforated by
numerous foramina, for thetransmission of blood-
vessels, nerves, and lymphatics, and is so intimately
connected with the superficial fascia in front and
the fascia lata, as to belong equally to both of
these structures ; posteriorly, it is attached to the
sheath of the femoral vessels.

The most important opening in the cribriform
fascia is the saphenic; this transmits the saphena
vein; it is oval in shape, and is bounded inferiorly
by Burns's ligament.

The little resistance offered by the cribriform
fascia, and especially at the saphenic opening, fa-
vours the course of a hernial tumour forwards.
Hence it will be found that, as soon as a femoral
hernia deseends to a point opposite the saphenic
opening, it turns forwards, and thence ascends in
front of the fascia lata, but under the superficial
fascia, until it crosses Poupart’s ligament, where it
rests on the external oblique, with the interven-
tion of the deep layer of the superficial fascia of
inguinal hernia, or Scarpa’s fascia. Femoral hernia

. .
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is prevented descending on the thigh, so as to pass
beneath Burns’s ligament by a reflection of this
structnre backwards, which passes to be attached to
the front of the sheath of the femoral vessels, and
by the convexity of the arch of the saphena vein;
once directed forwards through the saphenic open-
ing, the hernia is pressed upwards by the flexure of
the hip-joint and the motions of the limb.

The point from which a femoral hernia descends
from the cavity of the abdomen is the femoral ring ;
this is an oval aperture, situated behind Poupart’s
lizament, and to the inner side of the femoral
vein,

Behind Poupart's ligament the brim of the pel-
vis is deficient, in order to allow of the passage of
the soft parts to and from the lower extremity.
Across this space stretches Poupart’s ligament;
externally, this is attached to the anterior superior
spine of the ilium; tnfernally, it is implanted by
its second insertion, the external pillar of the exter-
nal abdominal ring, into the spine or tubercle of the
pubes, and by the third insertion, Gimbernaut’s
licament, into the ilio-pectineal line. -The space
between Poupart’s ligament and the brim of tha
pelvis is the crural arch, and transmits the follow-
ing parts. Between the spines of the ilium, the in-
guino-cutaneous nerve; next the psoas magnus and
iliacus internus muscles; and between them, the
anterior crural nerve; still more internally, the
femoral artery and vein pass. To the inner side of
these is an oval-shaped opening, the femoral ring,
throneh which a femoral hernia descends into the
thigh ; on the inner side of this is Gimbernaut's
ligament.

The crural arch is rendered still more secure by
the attachment of the iliac fascia and transversalis
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fascia behind Poupart’s ligament. This junction
of the two fascie, as described in inguinal hernia,
is indicated by a tendinous white line, immediately
behind the ligament, which reaches from the spine
of the ilium to the outer side of the femoral vessels;
at this point the fascie are not united, but descend,
the transversalis fascia in front of, the fascia iliaca
behind, the femoral vessels, so as to form the femo-
ral or crural sheath, which encloses the vessels and
descends with them into the thigh, where it is gra-
dually lost. The anterior and posterior layers of
this sheath are united by a parittion which passes
from one to the other, and thus separates the femo-
ral artery and vein,a nd prevents a hernial tumour
passing into the femoral sheath or between the ves-
sels. This sheath is funnel-shaped, its base being
turned upwards.

Crossing in front of the femoral or erural sheath
is a fibrous band, sometimes named the deep crural
arch. This begins about the centre of the ligament,
and is thence prolonged inwards, widens, and is
inserted into the pectineal line at the upper surface
of the conjoined tendons. This appears to be a
condensation of the fascia transversalis at this point,
and is supposed to form the stricture, in some cases,
of femoral hernia.

To the inner side of the femoral vein is the fe-
moral or erural ring ; this is an oval aperture,
much larger in the female than the male, its long
axis being transverse, and about one-half to three
quarters of an inch in extent. It is bounded, in
Jront, by Poupart’s lizament; behind, by the pecti-
neal or pubic portion of the fascia lata, covering the
pectineus muscle; externally, by the inner layer
of tue crural or femoral sheath, which separates it
from the femoral vein; and internally, by the base
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of Gimbernaut's ligament. The femoral ring is
partially closed by a lymphatic gland, and by some
loose cellular tissue, derived from the transversalis
fascia, and named the faseia propria of femoral
hernia.

The femoral ring is the upper opening of the
crural or femoral canal, by means of which a femo-
ral hernia descends into the thigh. It is from one
inch to one inch and a quarter in length; and is
formed in front by the falciform process of the fas-
cialata, and cribriform fascia, as far as the lower
part of the saphenic opening ; behind, by the pec-
tineal or pubic portion of the fascia lata; exter-
nally, by the femoral vein and femoral sheath. It
is analogous to the spermatic or inguinal canal of
inguinal hernia.

Some anatomists deseribe the crural canal as the
inner or third portion of the femoral or crural
sheath; others, on the contrary, include the femoral
sheath as a portion of the crural canal. Solong as
the anatomical facts are remembered, the nomen-
clature is unimportant.

Gimbernaut’s ligament bounds the femoral ring
internally. 1t is triangular in shape ; the base is
lunated, free, and directed outwards ; the apex is
turned inwards, and reaches to the spine of the
pubes; one edge or margin is turned forwards and
somewhat downwards, and is continuous with
Poupart’s ligament ; the other, in the contrary di-
rection, is implanted into the inner extremity of the
ilio-pectineal line.

So completely is the abdominal cavity protected
behind Poupart’s ligament, that there is but one
point where a hernial tumour usually dua'uu:h:lﬂ
—this is the femoral ring; as the hernia enters this,
it receives its first covering from the fascia propria,
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which it may burst through ;- it then descends
into the crural canal ; when it arrives at the sa-
phenic opening, its further descent is arrested; it
now turns forwards, and then ascends until it
crosses Poupart’s liganient, and rests on Scarpa’s
fascia, on the outer surface of the abdomen.

Its coverings are skin, superficial fascia (two
layers),and fascia propria ; lastly, the peritoneal sac,
enclosing intestine, ete.

Closely connected with the anatomy of the femo-
ral ring is that of the obturator artery. Inthe com-
mon origin of this vessel from the internaliliac, its
connection with the femoral ring is of little import-
ance; but as it frequentlyarises from the epigastric,
whence it descends in close relation to the femoral
ring, it must be carefully borne in mind. In most
of these cases, the obturator artery will pass to the
outer side of the ring, and then behind it—in these
it is not endangered in the operations on the femoral
ring ; but in some rare cases, it passes in front of
the ring, and then to its inner side—in these, it is
avoided with difficulty.

The seat of stricture in femoral hernia has been
referred to almost all the ligaments and processes
of fascia connected with it. The division of the
falciform process and Gimbernaut’s ligament is
that most usually resorted to now-a-days, and
most successfully, In dividing the stricture, the
knife should be directed inwards, as by cutting
outwards the femoral vein is endangered, and for-
twards, the spermatie chord or li gamentum teres.
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CHAPTER VL

THE AORTIC REGION.

Tmis region is that occupied by the aorta through-
out its whole course, from its origin at the heart, to
its termination in the right and left common iliac
arteries. In most, if not all, anatomical works a
separate deseription is given of this vessel, accord-
ing as it may be found in the thoracic or abdominal
regions, and hence the student too frequently forms a
confused and perhaps an incorrect idea of the ana-
tomy of this important vessel. Weshall describe it
throughout, and have little doubt that this arrange-
ment will facilitate the study of even the most
advanced anatomical student.

The aorta arises opposite the junction of the left
costal cartilage and sternum, from the upper and
right extremity of the base of the left ventricle, by
three convex extremities, which are implanted into
a strong fibrous band, which thus intervenes between
them and the fleshy fibres of the ventricle; from this
the aorta passes upwards forwards, and to the right
side, until it arrives at a point opposite to and
behind the cartilage of the second rib, when it
curves transversely backwards and to the left side,
antil it reaches the left side of the body of the
second dorsal vertebra, where it turns downwards
and descends to the inferior edge of the third
dorsal vertebra; it thence descends, enters the
posterior mediastinum, and traverses this cavity
first to the left of the spinal column, but at the lower
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part’ nearly on its anterior surface, and passing
through the diaphragm, terminates on the front of
the last dorsal vertebra by entering the abdominal
cavity, and assuming the name of abdominal aorta.
The vessel here descends nearly in front of, but a
little to the leftof, the four superior lumbar vertebrz,
and terminates at the inferior margin of the fourth,
by dividing into the right and left common iliac
arteries.

In this course, the aorta is divided into three
stages ; the first, or arch of the aorta the second,
or thoracic aorta; the third, or abdominal aorita.

Section 1.

THE ARCH OF THE AORTA.

This extends from the origin of the vessel to the
left side of the third dorsal vertebra, and is divided
into three stages.

The first or ascending portion passes upwards
forwards, and to the right side; and reaches as
high as on a level with the upper border of the car-
tilage of the right second rib. It is about two
inches in length, and is contained within the peri-
cardium; at first it lies behind the origin of the
pulmonary artery, but as this vessel passes upwards
backwards, and to the left side, the aorta soon gets
anterior to it, and to its right side; to its right is
the superior vena eava, and to its left the left
auricle and pulmonary artery. The left auricular
appendix lies in front of both these vessels at their
origins. Behind this portion of the arch is the
right pulmonary artery.

The only vessels which arise from this stage are
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the right and left coronary arteries. These vessels
arise bebind the semilunar valves, and are distri-
buted to the tissues of the heart.

The second or transverse portion of the arch of the
aorta is improperly so called, as it forms a curve,
the convexity directed upwards and to the right side,
and passes almost directly backwards to the left
side of the second dorsal vertebra. This stagerests
on the trachea, immediately above its bifurcation ;
and still more posteriorly to it are the cesophagus
and thoracic duct. It is crossed in front, along its
upper half, by the left vena innominata, and has
also anterior to it the remains of the thymus gland;
the left pneumogastric nerve crosses it mear its
termination, and the recurrent branch hooks round it
at this point; the right pneumogastric inclines
posteriorly to it ; the phrenicand cardiac filaments
of the sympathetic are on a plane anterior to it.
This portion of the arch of the aorta gives off the
three great trunks to supply the head, neck, and
upper extremities, viz., the arteria innominata, left
carotid, and left subclavian arteries.

The third or descending portion of the arch of
the aorta lies to the left side of the spinal column,
and extends from the second to the lower bor-
der of the third dorsal vertebra. It is covered
by the left pleura, and gives off no branch of
importance.

The ductus arteriosus joins the concavity of the
arch of the aorta at the junction of its transverse and
descending portions, and in the angle thus formed
the left recurrent nerve hooks round the arch.

The curve formed by the arch of the aorta con-
tains within its circumference the left auricle of the
heart, the right pulmonary artery, the root of the
left lung, the left recurrent nerve, and the ceso-
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phagus. The thoracic duct does not pass through -
the arch.

The continuation of the aorta from the third to
the last dorsal vertebra is termed the thoracic aorta.

Section 1T,

THE THORACIC AORTA.

This portion of the vessel lies in the posterior me-
diastinum, covered on the left side by the pleura.
The w@sophagus lies anterior and to its right side,
but inferiorly almost directly in front of it. The
thoracic duct lies to its right side; and still more to
its right is the right vena azygos. The left or demi-
azygos vein crosses behind it to join the right. In
front of the thoracic aorta are the root of the left
lung, the heart, and pericardium.

The thoracic aorta is accompanied by numerous
nervous filaments from the dorsal ganglia of the
sympathetic, which form’ a plexus around it; to-
wards its termination the great splanchnic nerves
lie, one on each side of it, and only separated by a
few fibres of the crus of the diaphragm.

The branches of the thoracic aorta are numerous,
but small ; they are the bronchial, pericardial, @so-
phageal, and intercostal.

The thoracic aorta passes through the aortic
opening of the diaphragm, along with the thoracic
duct and vena azygos, which lie to its right side,
enters the abdomen, and receives the name of ab-
dominal aorta.



126 THE AORTIC REGION.

Section III.
THE ABDOMINAL AORTA,

This vessel descends in front of the spine, but
inclines inferiorly a little to the left side, and on
the fourth lumbar vertebra divides into the right
and left common iliac arteries.

The abdominal aorta has in front of it the solar
plexus, pancreas, splenic vein, root of the mesen-
tery, stomach, and the left lobe of the liver ; below
these, it is crossed by the left renal vein, duodenum,
transverse arch of the colon, and transverse meso-
colon, and, beneath these, the descending perito-
neum; and some of the small intestines lie in front
of it.

The vena cava inferior, or ascendens, lies to its
right side, but at the upper part of the abdomen
diverges from it to pass through the diaphragm.
On the left side of the abdominal aorta are the
trunk of the sympathetic nerve of the left side
and the lumbar ganglia.

The abdominal, like the thoracic aorta, is sur-
rounded by a plexus of nerves, formed principally
from the solar plexus and lumbar ganglia.

The branches of this vessel are—

1. The plrenic, one on each side to the diaphragm.,

2. The eeliac axis, which subdivides into —1, the
coronary artery, to the stomach ; 2, the splenie, to
the spleen and stomachj 3, the kepatic artery, to
supply the liver.

3. The superior mesenteric artery, to supply the
small intestines, and one-half the large.

The inferior mesenteric, to supply the remaining
half of the large intestines,
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The above vessels arise from the front ofthe aorta,
and supply the digestive viscera. The remaining
branches of this vessel are, the supra-renal, the
renal, the spermatie, and /umbar arteries.

From the angle of bifurcation of the aorta a
small branch arises, the middle sacral artery; it
runs downwards in front of the sacrum to terminate
at the coceyx.,

The only operation performed upon any part of
the aorta is that of tying the abdominal portion of
this vessel, as first practised by Sir A. Cooper. The
operation may be performed, for the cure of aneu-
rism of either of the common iliac arteries or of the
abdominal aorta, a short distance abouve its bifur-
cation. There is only one point where this import-
ant vessel may be tied with any prospect of success,
namely, between the origins of the superior and in-
ferior mesenteric arteries. Above this point, the
disturbance of the important viscera in the epigas=~
tric region would be sufficient to deter from the
operation; and below the origin of the inferior
mesenteric there is not sufficient room to apply a
ligature, and to hope for the necessary contraction
and obliteration of the vessel. Sir A, Cooper tied
the abdominal aorta by making an incision, three
inches in length, along the course of the linea alba;
having divided the abdominal parieties and peri-
toneum, he passed his hand into the cavity of the
abdomen, and scratched through the posterior layer
of the peritoneum. He was guided to the artery
by its pulsations, and placed a ligature around it.

This vessel may also be tied by making an inci-
sEnn through the abdominal parieties on the left
side, Fxtcnding from a little to the inside of the
anterior superior spinous process of the ilinm to the
lower border of the costal cartilages; the muscles
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having been divided, the transversalis fascia is next
to be carefully cut through, when the peritoneal sac
may be turned over to the opposite side ; the hand is
to be passed 1n to the front of the lumbar vertebrs,
and the artery secured. This mode of operating
has the advantage of not woundicg the perito-
neurn,

There canbeno questionas to the re-establishment
of the circulation in this case, as the anastomosis
between the superior and inferior mesenteric arte-
ries is peculiarly free, and would at once convey
the blood into the lower extremities; in addition,
there is the anastomosis of the lumbar arteries,
posteriorly, with the intercostal and diaphrag-
matic arteries, and in front the anastomosis be-
tween the internal mammary and the epigastric
arteries.

THE ARTERIA INNOMINATA

Is the first large branch of the aorta; it arises
from the commencement of the transverse portion
of the arch, from which it proceeds upwards for-
wards, and to the right side for about an inch and
a half, until i1t arrives opposite the sterno-clavicular
articulation of the right side, where it divides into
the right carotid and the right subclavian arteries.
This vessel lies behind the sternum and origins of
the sterno-hyoid and thyroid muscles, Near its
origin it is crossed by the left vena innominata; the
right lies to its right side, and on a plane anterior
to it, as also the right phrenic nerve.

The arterin innominata may be tied in cases of
aneurism of the first stages of the right subclavian
or right carotid artery. This operation is performed
in the same manner as that of tying the first stage
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of- the subclavian; when this vessel is exposed,
the finger will be conducted by it to the arteria
innominata.

The left carotid and left subclavian arteries have
been sufficiently described when treating of the
cervical region.

From the depth at which these vessels lie in their
first stage, the operation of securing either, and
especially the left subclavian, must prove extremely
difficult. The late Sir A. Cooper attempted to tie
the left carotid in its first stage, but failed in
doing so; and there is as yet no case on record of
either of them having been tied, much less success-
fully. It would be vain to attempt to tie the left
subelavian in the first stage, unless near to the sca-
lenus anticus muscle, as its relation to the pleura
adds to the embarrassment of the operator, and to
the serious nature of the operation.

It is well to bear in mind, in examining tumours
at the root of the neck, that aneurisms of the arch
of the aorta will counterfeit those of its principal
branches.

K
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CHAPTER VIIL
THE PELVIC REGION.

Tnis region contains numerous important parts—
namely, the pelvic viscera; the common, external,
and 1internal iliac arteries ; with their several
branches and corresponding veins; the sacral
plexus and its branches; the lumbo-sacral nerve;
and the termination of the sympathetic nerve in
the ganglion impar; and the hypogastric plexus.

ARTERI.E ILIACE COMMUNES

Arise, one on each side, from the bifurcation of the
aorta, in frontof, and a little on the left side of, the
fourth lumbar vertebra; from this, the right common
i/iac passes downwards, and to the right side,
across the last lumbar vertebra, the origin of the
vena cava and its own vein, and opposite the sacro-
ilinc symphisis terminates by dividing into the ex-
ternal and internal iliac arteries; the Zeft commnon
tliac artery takes a similar course to the left side,
and terminates in the same manner. The right
common iliac artery is a little longer than the
left, and the relations of these vessels are somewhat
different ; thus the right common ilinc vein lies
first to the inner side of the artery, it then passes
behind it to form the vena cava ; the left vein lies
internal to the artery throughout, and at some dis-
tance from it; to the outer side of both lies the
psoas magnus muscle ; the termination of the small
intestine and right ureter cross the right, near its
bifurcation ; the colon and left ureter cross, in like




THE EXTERNAL ILIAC ARTERY. 131

manner, the left; the latter is also crossed by the
inferior mesenteric artery and vein.

The common iliac artery gives off no branch of
importance but those in which it terminates; from
the angle of bifurcation of the aorta proceeds usually
the middle sacral artery.

The common iliac artery may be tied for aneurism
of the external or internal iliac artery; the opera-
tion is performed by making an incision from three
to four inches in length, extending from about one
inch on the inner side of the anterior superior
spinous process of the ilium upwards, with a slight
degree of obliquity inwards; the skin, fascia, and
abdominal museles having been divided, the
transversalis fascia is next to be cut through, the
peritoneum is then to be drawn upwards, and
towards the mesial line, the artery will thus be
exposed, and the ligature is to be passed round it;
on the left side this should be passed from within
outwards, but on the right side the opposite direc-
tion should be preferred in tying the artery near to
its origin.

THE EXTERVAL ILIAC ARTERY

Proceeds from the bifurcation of the common iliac
at the sacro-iliac symphisis, downwards and out-
wards, along the inner edge of the psoas muscle,
until it passes behind Poupart’s ligament, where it
terminates in forming the femoral artery. In this
course the external iliac artery is bound down to
the psoas by the fascia propria, or outer layer of the
iliac fascia, which itself passes behind the artery to
sink into the pelvis; to its inner side lies the ex-
ternal iliac vein; to its outer side, and at some dis-
tance from it, igabedded between the psoas magnus
and iliacus internus muscles, is the anterior crural
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nerve; the genito-crural nerve lies on its anterior
and outer side, and p:eneru]h' in close contact with
it. Near to its origin the external ilinc artery is
crossed by the ureter, and about the same point the
vas deferens descends to its inner side: the spermatic
vessels and nerves descend in front of and cross it
obliquely. The peritoneum covers it throughout.
The right external iliac artery is crossed near its
origin by the ilium, terminating in the cacum, and,
in like manner, the left is crossed by the sigmoid
flexure of the colon, descending into the pelvis to
form the rectum.

The external iliac artery gives off but two
branches of any importance, viz., the ¢pigastiic and
ewrcum flera ilir; these arise immediately above Pou-
part's liganment [rom opposite sides of the artery,
the epigastric from the inner, the circumflexa ilii
from its outer side,

The eprgastric artery first descends a little, then
turns upwards and inwards, ascends towards the
linea alba, between the lavers of the transversalis
fascia, crosses to the inner side of the internal abdo-
minal ring, and then enters the sheath of the rectus
muscle, where it terminates by anastomosing with
the internal mammary artery.

The ecircumiplera ilii artery winds npwards and
outwards, parallel to und behind Poupart’s lignment,
then along the inner side of the crest of the ilinum,
between the transversalis and internal obligue
llill-ﬁt‘it‘:, and terminates in supplving the abdominal
parictes, anastomosing outwardly with the gluteal
artery, mtvrnull_\. with t'ruc epigastric, and superiorly
with the lumbar arteries.

The external iliac artery has been frequently
tied, and with the greatest success, for the treat-
ment of aneurism of the femoral artery, high up, or
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after this vessel has been unsuccessfully tied for the
cure of popliteal aneurism.

As the aorta bifurcates nearly opposite to the
umbilicus, but a little to its left side, a line drawn
from this point, on either side, to about midway
between the symphisis pubes and the anterior su-
perior spine of the ilium, will indicate sufficiently
for all practical purposes the course of the common
and external iliac artery, and will serve as a guide
in cutting down on either of these vessels.

The operation of tying the external iliac artery
is best performed according to the method first re-
commended by Sir Astley Cooper, as follows :—“ A
semilunar incision is to be made through the inte-
guments in the direction of the fibres of the ex-
ternal oblique, extending from near to the anterior
superior spinous process of the ilinm to a little
below the inner side of the inguinal ring. The
tendon of the external oblique is divided in this
incision, and, on raising the flap, the spermatic
chord may be seen passing beneath the edge of the
internal oblique and transversalis muscles, and the
superior opening of the inguinal canal and the
epigastric artery, proceeding along the inner edge
of this opening, beneath which the iliac artery is
situated. Lastly, by passing the finger beneath the
spermatic chord, the iliac vessel may be felt.”” The
cul de sac of the peritoneum being drawn upwards,
the external ilinc artery may be seen without diffi-
culty: the aneurism needle is now to be pussed fromn
within outwards, and the vessel secured, witnout in-
cluding any of the nerves. The fascia propria is, in
most cases, so dense as to require to be divided, or
torn through before the needle can be passed be-
neath the artery. The ligature should be applied
at some distance above the origins of the epigastric
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and circumflexa ilii arteries. Mr. Abernethy re-
commended the incisions to be made over the
course of the artery; but as this cuts across the
fibres of the abdominal muscles, his mode of ope-
rating is objectionable, especially as it renders the
patient ever afterwards liable to a hernial tumour.

THE INTERNAL ILIAC ARTERY

Proceeds from the bifurcation of the common iliac
downwards, inwards, and somewhat backwards,
sinking into the cavity of the pelvis, behind the
peritoneum and rectum, and, after a short course
of little more thau an inch and a half, terminates
at the upper border of the great sciatic notch intwo
large branches, a posterior and an anferior. This
vessel has behind it the lumbo-sacral nerve, the
origins of the pyriformis muscle, and some of the
anterior sacral nerves; its vein lies rather posterior
to it, and most frequently a plexus of veins, proceed-
ing to form the internal iliac trunk, surrounds it.

In the adult the internal is generally smaller
than the external iliac; but in the faetus the in-
ternal is much the larger, forms the continuation
of the common iliac, and returns the blood of the
fortus to the mother ; it is then called wmbilieal.

The posterior branch of the internal iliac artery
gives off three branches, the ilio-lumbar, lateral-
sacral, and gluteal arteries. The dlio-lumbar and
lateral-sacral are small branches, and are distributed
chiefly to the parietes of the pelvis, as indicated by
their names.

The qluteal arfery is the largest branch of the
internal iliac, and, immedintely after its origin,
passes backwards, out of the pelvis, through the
great sciatic notch, above the pyriformis muscle,
and accompanied by the superior gluteal nerve to




THE INTERNAL ILIAC ARTERY. 135

snpply the gluteal muscles, as described in the
Gluteal Region.

The anterior division of the internal iliac gives
off numerous branches tothe pelvicviscera—viz., the
vesical, middle hemorrhoidal ; and in the female the
uterine and vaginal—and three considerable branches
to the external surface of the pelvis, the obturator,
sctatic, and pudie arteries; these only need be con-
sidered here.

The obturator artery runs forwards across the
pelvis, a little below its brim, and escapes through
the obturator foramen, into the upper and inner
part of the thigh, where it terminates; this artery
is accompanied by its nerve and vein; the former
in front, the latter behind. The obturator ar-
tery frequently arises from the epigastric artery,
and thence descends, inwards to the obturator
foramen, crossing the femoral ring, and becoming
closely related to femoral hernia (see p. 121).

The sciatic artery is next in size to the gluteal;
it escapes from the pelvis below the pyriformis
muscle, along with the sciatic nerves, and is lost in
the surrounding muscles, and by anastomosing
with the circumflex and perforating arteries.

The pudic artery passes out of the pelvis with the
preceding, winds round the spine of the ischium,
re-enters the pelvis throngh the lesser sciatic
notch, and is lost in the perineum and genital
organs.

The recTUuM is supplied with Dlood from three
sets of hemorrhoidal arteries—the superior from the
inferior mesenteric, the middle from the internal
iliac, and the @nferior from the pudicj it is supplied
with nerves from the sympathetic and sacral nerves;
the former are distributed chiefly to its upper, the
latter to its lower part,
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The internal ilinc artery may require to be tied
in cases of aneurism of any one of its principal
branches. The operation may be performed as re-
commended for securing the common iliac artery,
or by cutting down along the course of this vessel;

~the former is the prefer: 1ble mode, especially on the

left side ; the. external or common iliac having
been exposed, the finger is to be passed along the
vessel, and the internal iliac will be found without
diﬁicu]t}'; the passing of the aneurisin needle is not
so ensy of accomplishment, as the vessel lies within
the pelvic cavity, and is closely related to its veins,
the sacral nerves, and rectum; it is best to isolate
the artery first with the finger, and then to pass the
ligature around it.
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CHAPTER VIII. .

THE INFERIOR OR LOWER
~ EXTREMITIES

Consist* each of the thigh, leg, and foot; and in
these present many regions of considerable import-
ance. The first of these will be best described under
the heads of—Ilst, the anterior femoral region ; 2nd,
the gluteal region ; 3rd, the posterior femoral region ;
4th, the popliteal region or space.

Secrion 1.

TIHE ANTERIOR FEMORAL REGION

Occupies the anterior surface of the thigh, and
extends from Poupart’s ligament to the knee-joint.
It contains numerous muscles, the femoral artery
and vein and their branches, the anterior ecrural
nerve, its branches, and several descending fila-
ments of nerves from the lumbar plexus. It com-
prises two important regions, namely, Scarpa’s

triangle and Hunter’s canal, the description of

which will include that of the most important parts
in the anterior femoral region.

SCARPA'S TRIANGLE,

This space has been named after the celebrated
anatomist and surgeon Scarpa, who first recom-
mended that the femoral artery should be tied here,
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for the cure of popliteal aneurism; and thus, by the
extension of the correct principle first promulgated
by the eminent John Hunter, introduced the great-
est trinmph of modern surgery.

Scarpa’s triangle occupies the anterior surface of
the upper third of the thigh. 1tis bounded erfer-
nally by the sartorius muscle, internally by the ad-
ductor longus. Its apex is beneath, formed by the
decussation of these muscles; its base is above, and
is formed by Poupart’s ligament ; the centre of
this space 1s hollow, unless in the very fat su bject.
Along the mesial line, the femoral artery may be
traced in the living subject with the fingers ; close
to this, and to its inner side, descends the femoral
vein, and to its outer side the anterior crural
nerve.

Beneath the integuments lies the superficial fas-
cin, or subcutaneous cellular tissue, containing nu-
merous blood-vesscls, nerves, and lymphatic glands,
as described with femoral hernia. The most im-
portant of these may be enumerated as follows:—
Arteries, external pudic and superficial epigastric,
and branches ; Vews, the internal saphena vein and
‘ts numerous branches ; Nerves, on the outer side,
filaments from the inguino-cutancous bravch of the
lumbar plexus ; in front and internally, branches
from the anterior crural, ilio-serotal, and genito-
crural nerves. LThe lymphatic glands are those
met with in the dissection of femoral hernia, and
need not be again deseribed. Deneath these lies
the fascia lata, presenting the arrangements de-
seribed in femoral hernia. Beneath this fascia lie the
ﬁ*lunr;l.l vessels contained in the femoral or crural
sheath, and surrounded by a quantity of loose cellu-

lar tissue,
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THE FEMORAL ARTERY

Is the continuation of the external iliac; it com-
mences as the artery passes beneath Poupart’s liga-
ment, whence it descends into the thigh until it
reaches the tendinous opening in the adductor
magnus muscle, where it enters the popliteal space,
and assumes the name of popliteal artery. The
femoral artery occupies only two-thirds of the
thigh on its anterior and then on its internal sur-
face ; its course will be indicated by a line drawn
from the centre of Poupart’s ligament to the inner
edge of the patella. In the first part of its course
it lies in Scarpa’s triangle, and then enters a ten-
dinous canal, Hunter's canal, formed by the vastus
internus and adductor muscles.

In Searpa’s triangle, the femoral artery lies super-
ficial, being only covered by theinteguments, super-
ficial fascia, fuscia lata, and sheath. It rests pos-
teriorly on, first, the psoas magnus, then, with the
intervention of some fatty cellular tissue, the pro-
funda vessels and nerves, on the pectineus, and then
on the adductor brevis; it crosses in front of the hip-
Joint, being separated from the capsular ligament
by the psoas magnus and a large bursa. The fe-
moral vein at first lies on the same level as the
artery to its inner side, but immediately beneath
Poupart’s ligament the vein inclines towards its
posterior surface, and at the lower part of the tri-
angle lies nearly behind the artery.

The anterior crural nerve lies to the outer side of
the femoral artery, at a distance of from half to
three-quarters of an inch, and imbedded between
the psoas magnus and iliacus internus muscles; it
soon gives off' a considerable branch, which accom-
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panies the artery throughout the greater part of its
course, and becomes the internal saphenus nerve ;
in addition, the anterior erural nerve gives off seve-
ral large branches, m: iny of which pass behind the
artery, to accompany its branches and supply the
muscles.

The femoral artery in Searpa’s triangle gives off,
immediately beneath Poupart's ligament, the super-
ficial epigastric, external pudic, and the ecircum-
flexa ilii arteries. The superficial epigastrie soon
perforates the fascia lata, and ascends in the super-
ficial fascia over Poupart’s ligament, to supply the
abdominal integuments; the external pudic, some-
times two branches, run inwards to supply the
integuments of the penis and serotum. The exfer-
nal erreumflera ifii winds beneath the fascia lata,
round the outer side of the pelvis, and becoming
superficial terminates in supplying the integuments
of this region, and anastomoses with the lumbar
branches of the aorta, of the deep circumftlexa ilii
and the cluteal arteries.

The profunda artery is a large braneh, and arises
from the femoral from an inch and a quarter to
an inch and a half below Poupart’s ligament, ravely
beyond, but frequently above, this point, and not un-
lrequenth behind Poupart’s II““HIh nt. This vessel
arises from the outer side of the femoral, but soon
turns inwards, passes behind the artery, from
which it is separated by its own vein and branches
cnf' the auterior crural nerve, and on the inner side

( the vastus internus terminates by giving off the
pwriurnnnﬂ‘ arteries. The profunda is the principal
artery for supplying the thigh with blood; its
branches are the exte rnal and internal ¢ nrumﬂ:.r. and

the perforating arteries
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The external eircumflex artery passes from its
origin, directly outwards, or a little upwards, be-
tween the branches of the anterior crural nerve,
beneath the sartorius and rectus femoris, and then
sinks between the vastus externus and crurmus
muscles,and there terminates in numerous branches,
to supply these and the surrounding muscles.

The internal circumflex artery arises from the inner
part of the profunda, runs npwards, and then sinks
.through a triangular space formed between the
pectineus, psoas, and obturator externus, above the
trochanter minor, and gets to the back of the thigh,
where, at the lower edge of the quadratus muscle,
it anastomoses with the sciatic and perforating ar-
teries. This artery supplies the smirounding mus-
cles ; a small branch, the articular artery, proceeds
from it, through the notch in the acetabulum, to the
hip-joint, to supply the round ligament and head of
the bone.

The perforating arteries are three in number,
and are so called from perforating the tendons of
the adductor muscles close to the linea aspera, to
reach the back part of the thich. The terminating
branch of the profunda, sometimes described as a
fourth perforating artery, pierces the tendon of
the adductor magnus and so gets to the back
of the thigh. AIll these branches meet on the
posterior surface of the limb, and here form a com-
plete chain of anastomosis with each other, the
sciatic and gluteal arteries above, and the articular
branches of the popliteal inferiorly, which extends
from the hip to the knce-joints, and preserves a per-
fect supply of blood to these and the other parts of
the limb, in cases where the femoral or profunda
artery or both these vessels should be tied, wounded,
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or destroyed. All the branches of the profunda are
accompanied by filaments from the anterior crural
nerve.

Below the origin of the profunda, the femoral
artery in Scarpa’s triangle seldom gives off any
branch of importance. It is here usually joined by
the tnternal saphenus nerve, which lies first to its
outer side, and then gets in front of it; this nerve
has a double origin, one branch from the anterior
crural, the other from the obturator nerve; it will
be found in Hunter’s canal, with the femoral
artery, and below this point, first, with the anasta-
motica magna artery and then with the internal
saphena vein.

The anterior crural nerve is one of the large ter-
minating branches of the lumbar plexus; it enters
the thigh between the psoas magnus and iliacus
internus muscles, and immediately divides into a
lash of filaments to accompany the branches of the
femoral artery and terminate with them. One or
two branches become cutaneous, and descend on the
front and outer part of the thigh; one frequently
runs superficial to the course of the femoral artery.
The principal, but by no means largest, branch of the
anterior erural nerve is the iternal saphenus nerve;
this arises by two heads as just stated, runs inwards
to join the femoral artery, and accompany it in the
lower part of its course, and in Hunter’s canal, and
thence to descend to the leg withithe internal saphena
vein.

The operation of tying the femoral artery, as re-
commended and practised by Scarpa, has led the
way to the greatest modern imprm'vmunt il sur-
gery, namely, the treatment of aneurism by tying
the vessel at a considerable distance from the dis-
cased part,
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The point to be selected for tying the femoral ar-
tery, when we can choose, is about a hand’s breadth,
or from three to four inches, below Poupart’s liga-
ment; this will be from an inch and a half to two
inches below the origin of the profunda, and thus
the supply of this vessel will still be preserved to
the limb.

An incision being made over the course of the
artery, its coverings are by degrees divided, the
sheath opened, and the artery exposed; the needle
is passed from within outwards, and the vessel se-
cured.

But the femoral artery may also be tied above
this point, say a little beneath Poupart’s ligament;
here, although the supply from the profunda is cut
off, the anastomosis of this vessel on the back part
of the limb soon receives the blood from the sciatic
and gluteal arteries, and conducts it to the thigh
and lower parts. A few cases are on record where,
from an unusual distribution of the vessels—as, for
example, the division of the femoral artery high up
into two branches, and the subsequent union of these
at a point below the ligature—this operation has
failed; but these are anomalies rarely met with, and
cannot influence our rules of practice, which must
be applicable to the majority of cases.

Immediately below Scarpa's triangle the femoral
artery sinks behind the sartorius muscle, and here
an interval sometimes exists, before it enters the
tendinous canal in which John Hunter first recom-
mended this vessel to be tied, and hence termed,
Hunter's canal. This eminent surgeon and physio-
logist thus led the way to Scarpa's improvement,
and to him is to be ascribed the great merit of
the more modern operation.

Formerly, the ancurismal part of the vessel was



144 TRE INFERIOR OR LIWER EXTREMITIES.

tied, but as this was diseased the results were most
calamitous, and most surgeons preferred the ampu-
tation of the limb; now-a-days, this is not only
saved, but is restored to its original integrity.

HMUNTER'S CANAL.

This i atendinous canal, occupying about the
middle third of the thigh on its inner side, and con-
taining the femoral artery and vein and the internal
saphenus nerve; it lies immediately beneath the
sartorins muscle, and is bounded externally by the
vastus internus, internally by the adductor longus
and magnus, and is covered in front by a strong ten-
dinous aponeurosis, derived from and uniting these
muscles: it is triangular in shape, the apex poste-
riorly towards the linea aspera. The tendinous
ApONEUTosis covering the canal forms its base, and
varies much : in some subjects it 18 continued up-
wards near to Scarpa’s triangle, and terminates gra-
dually ; in others it is much shorter, and ends
abruptly; inferiorly, the adductor tendon forms a
small opening, throngh which the femoral artery
and vein pass backwards into the popliteal space;
beneath its lower margin, the anastomotica magna
artery and internal saphenus nerve pass to the
knee. On opening the canal, the femoral vessels
and saphenus nerve are exposed; the nerve lies in
front, next is the artery, and immediately behind,
and closely connected with it, 1s the femoral vein.

The only branch given oft by the femoral artery,
-t of its course, 18 the anastomotica magna,
to its termination, and descends,
nﬂcumimnic-i by the internal saphenus nerve, nlong
the posterior margin of the <artorins muscle to the
inner side of the knee-joint ; this artery sends
branches to the sartorius and vastus muscles and

in this parto
which arises close
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ends by anastomosing with the articular branches
of the popliteal artery.

The, operation of tying the femoral artery in
Hunter's canal, for the cure of popliteal aneurism
is now never performned, as it has been found to ter-
minate unfavourably in the few cases operated upon
by John Hunter and others. The operation may be
easily performed by making an incision along the
anterior border of the sartorius muscle, drawing
this to the inner side, and then opening the tendi-
nous canal; care must be taken not to mistake the
vastus muscle for the sartorius. This operation is
not likely to succeed ; the tendinous structures gra-
nulate badly, and the close contact of the femoral
artery and vein renders it difficult to separate them
without injury to one or the other.

In amputations of the thigh about this part, some
difficulty is experienced in securing the femoral
artery, as it retracts into the canal; this must be
slit open and the artery drawn out and secured,
without injuring the vein or nerve,

This is a good situation for applying the tourni-
quet to the femoral artery, when requisite, as, al-
though contained in a tendinous canal, it may be
compressed firmly against the femur. In Scarpa’s
triangle it is more difficult to command the circu-
lation, as the artery rests only upon soft parts:
many hence prefer compressing the external iliac
behind or a little above Poupart’s ligament.

The muscles found within this region ure the
sartoring, rectus, vastus internus, vastus externus,
crurgeus, gracilis, pectineus, adductor bievis, longus,
and magnus, and the terminations of the psons magr-
nusand iliacus internus, and, more deeply seated, the
obturator externus.
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Secrion II.

THE GLUTEAL REGION.

Beneath the intecuments of this region lies a
large quantity of fat, in which several branches of
nerves and arteries are found; the former are derived
from the posterior lumbuar nerves, the lumbar plexus,
and the sucral plexus; the vessels are principally
derived from the gluteal and circumflexa ilii.  The
fascia lata covering the gluteus maximus muscle is
thin, and sends processes between the fibres of the
muscle ; in front of this, however, it is remarkably
dense, where it invests the gluteus medius and
tensor vaging femoris; superiorly, it is attached to
the brim of the pelvis, and behind to the posterior
eurfaces of the sacrum and coceyx; inferiorly, it is
continuous with the fascia lata of the back of
the thigh, and is here firmly connected with the
tendons of the tensor vagina femoris and gluteus
maximus.

The gluteus mavimnus i« one of the strongest
muscles of the body; quadrilateral in shape, it
crosses nearly horizontally from the sacrum, coccyx,
and great sacro-sciatic ligament over the tuber
ischii, trochanter mujor, und several soft parts, to
be implauted into the fascin lata, and into the
lower part of the line leading from the trochanter
mnjnr to the linea asperas; the upper and lower
margins of this musele are well defined—the lower
forms the fold of the nates or buttock. The
glutens maxunus muscle covers, in anddtion to the
parts mentioned, the following, in order trom above
dD'\'c"ﬂ“'H'l"l’lEuI the pmlcrim' ]r{'l'l"lii:}:] ol the !.‘.'h“ﬂu‘-‘i
medius, the gluteal artery, and superior gluteal

nerve escaping from the sciatic noteh, the pyriformis
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muscle, the sciatic artery, and greater and lesser
sciatic nerves, the internal pudic artery and nerve
as they wind round the spine of the ischium to
re-enter the pelvis, gemellus superior, obturator
internus tendon, gemellus inferior, quadratus
femoris, and between this and the upper part of the
adductor magnus muscle, the anastomosis between
the internal circumflex and sciatic arteries. As
it crosses the tuber ischii, the gluteus maximus
covers the origins of the hamstring muscles and
the tendon of the obturator externus.

The prineipal arteries met with here are the
gluteal, sciatic, and pudic; these are branches of
the internal iliac, and pass out of the pelvis through
the great sciatic notch.

The gluteal artery is one of the first and largest
branches of the internal iliac; it passes out of the
great sciatic notch, above the pyriformis muscle,
along with the superior gluteal nerve, and imme-
diately divides into a lash of branches, to supply
the gluteal muscles, bone, and integuments; some
of these ascend towards the crest of the ilium to
anastomose, in front, with the circumflexailii artery,
others pass backwards towards the sacrum to anas-
tomose with the lumbar and sacral arteries, whilst
others descend to anastomose with the sciatic,
pudic, and circumflex femoris arteries.

The superior gluteal nerve, which accompanies
this artery is derived from the lumbo-sacral nerve;
like the artery it divides, as it passes out of the
pelvis, into numerons filaments, to supply the gluteal
and other muscles,

The sciatic artery, soon after its origin, passes out
of the pelvis below the pyriformis muscle, along with
the great and lesser sciatic nerves, descends in the
space between the tuber ichii and great trochanter
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to anastomose with the internal circumflex femoris
artery between the inferior edge of the quadratus
femoris and the upper margin of the adductor
magnus muscle; it sends brancles to all the sur-
rounding parts: one, the comes nervi ischiadiel, of
large size, descends with the sciatic nerve to supply
its tissue; a few small branches enter and supply the
hip-joint,

The internal pudic artery passes out of the great
sciatic notch, at a short distance from the preceding,
and, accompanied by the pudic nerve, winds round
the lesser sciatic ligament, where it is attached to
the spine of the ischium, re-enters the pelvis through
the lesser sciatic notch, and thence is met with 1n
the anatomy of the perineum, as already described;
some branches, the tnferior hemors p’:t:fﬂ'{;f, pass back-
wards to supply the lower extremity of the rectum,
and anastomose with the other hemorrhoidal ar-
teries.

The princip: 11 veins which return the blood from
the branches of the internal pudic artery do not
accompany lhl”‘-l{‘, but pass directly backwards to
the internal iline vein, and form in their course a
large venous plexus, which surrounds the neck of
the bladder and prostate gland, and pours out a
large q‘:ullltll‘r of blood ulu:n wounded, as in the

operation of lithotomy, ete.

The sciatic nerves, two in number, are branches
of the sacral p]exu- and pass out of the great
sciatic notch, below the pyriformis muscle, al-
though sometimes one of them will pass between its
fibres.

The lesser sciatic or uferior r;f'm'rm’ nerve, as it
escapes, supplies the gluteus maximus muscle, and
lntebunwnth and w:ul ofl two remarkable branches,
the tnferior pudendal, or perineal, and the posterior
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eulaneous nerves. The inferior pudendal winds
round the tuber ischii, perforates the fascia lata,
and is lost in the integuments of the permmeum and
scrotum. The posterior cutaneous nerve descends
along the back of the thigh, perforates the fascia
lata about its centre, and descends in the integu-
ments over the popliteal region, and even below
this.

The great sciatic nerve, the largest nerve in the
body, descends between the tuber ischii and great
trochanter, then along the back part of the thigh to
the popliteal space, where, or above which, it divides
into its terminating branches, the internal and ex-
ternal popliteal nerves.

The arrangement of the nerves of the lower ex-
tremity is somewhat curious and interesting. Thus
the anterior crural nerve supplies the muscles on
the anterior and lateral surfiices of the thigh j the
obturator nerve or nerves, the obturator externus
and the adductor muscles; the superior gluteal
nerve supplies the gluteus medius and minimus;
the inferior gluteal, the gluteus maximus. The large
muscles on the back of the thigh are supplied by
the great sciatic, which thence descends to supply
exclusively the muscles of the leg and foot; the
small muscles at the back of the hip are supplied
chiefly by separate branches from the sacral plexus.
These facts are useful in explaining the partial
paralysis of certain muscles, either from injury or
disease,

The gluteal artery is oceasionally injured by
bayonet and other wounds, and has been tied with
success; a line drawn from the posterior inferior
spine of the ilium to the upper edge of the tro-
chanter major will cross this vessel at its exit from
the pelvis; an incision being made in the direction
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of the fibres of the glutens maximus muscle, the
artery may be felt by passing the finger on to the
upper border of the great sciatic nnn:h and there
secured by a tenaculum, or needle. The writer
heard the late Mr. Carmichael describe his opera-
tion of tying the gluteal artery. He stated ** that
he had little or no d:!’ﬁculn : that, sosoon as he had
cut through the gluteus maximus, he found a quan-
tity of coagulated blood, which being turned out, he
felt the artery against the brim of the sciatie notch,
and succeeded in securing 1t at the first dip of
the needle.”” In ecases of wounds, the artery may
be secured in a similar manner, by enlarging the
wound, if necessary; where the hemorrhage cannot
otherwise be restrained, the abdominal aorta must
be compressed against the lumbar vertebre. This
artery, or some Df its principal branches may be
the =-uh}+:r:t of aneurism; here a ligature of the in-
ternal or common iliac may be necessary, when
other means fail.

The sciatic or pudie artery may also be wounded,
and require to be tied. The sciatic nerve will
always point out the former; the latter, from its
circuitous course, is found with greater difficulty;
the spine of the ischium will indicate it outside the
pelvis, and in the perinenm it is found about an inch
and a quarter from the edgeof thetuber ischii; it may
be wounded here in the operation of lithotomy, and
shonld be secured. In fat, robust subjects these
operations will prove much more diflicult than in
persons of a lean, emacianted figure, In difficult

cases it 18 hmtur to secure the artery at the risk of
enclosing some of the soft parts in the ligature,
than to allow the patient to die of hemorrhage.
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Secrion IIL.
THE POSTERIOR FEMORAL REGION.

The posterior surface of the thigh presents little
of practical importance, until we arrive at the
popliteal region or space; in it we see the ham-
string muscles, namely, on the outer side, the biceps,
and on the inner the semitendinosus and semimem-
branosus, and between them the great sciatic nerve
descending; here also may be noticed the great
chain of anastomosis formed between the gluteal,
sciatic, and internal circumflex arteries above, the
perforating arteries in the centre, and the articular
branches of the popliteal inferiorly, and which is
so useful in re-establishing the circulation when
the arteries on the anterior surface of the limb
are destroyed or tied.

Section 1IV.

THE FPOPLITEAL REGION,

This region, or space, is situated at the back of
the knee-joint, extending upwards into the lower
third of the thigh, and downwards into the upper
fourth of the leg.

Beneath the integuments covering this region is
the subcutaneous cellular tissue, or superficial faseia;
it is loose, contains little fat, and is frequently in-
filtrated with serum; in it are the terminating
branches of the posterior cutaneous nerve, a branch
of the lesser sciatic, and some smaller filaments.

Beneath these, lies the pr}pﬁ{ﬂrﬁjhxrr}ﬂ- This is a
dense aponeurotic structure, continuous with the
fascia lata above, and the fascia of the leg inferiorly;
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on each side it invests the tendons, which it secures
in situ, and passes beneath them to be attached to
the lignments surrounding the knee-joint. The
fibres of the fascia interlace with each other; some,
taking nearly a transverse course, are usu.flly very
distinet, and serve to strengthen this fascia and
connect the tendons of the opposite sides, which
thus act as tensors of the fascia. This npuneumsis
is generally perforated by small vessels and nerves;
the last are cutaneous filaments from the popliteal
nerves, The principal vessel is the posterior or ex-
ternal saphena vein, which usually perforates this
fascia, either about the centre, or a little below this
pnint, to penetrate the space, and join the popliteal
vein.

The popliteal fascia exerts considerable influence
on the diseases of this region. In inflammation
affecting the fatty cellular tissue of the cavity, the
tension produced by the fascia adds much to the
sufferings of the patient, and calls for an early in-
cision; in more chronic cases, matter, when
Iurmed is prevented by the fascia from pointing
posteriorly : it ascends into the thigh, and usually
towards its inner surface, where the resistance 1s
least, and inay burst here.

Similar effects are produced on aneurismal and
other tumours forming beneath this fascia; when
they fill the popliteal space they ascend into the
lower and inner part of the thigh, and may be
mistaken here for diseases aflecting the femoral
artery, or other structures in this region. In
examining these tumours, the unpo:tmwe of flexing
the joint, so as to relax the fascia, is apparent.

On dividing this fascia the popliteal space or
cavity is r-\pmm] this is found to be of a lozenge
or diamond <hape, or that of two triangles joined at
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their bases across the centre of the knee-joint. Of
these the superior triangle is the larger, and occu-

pies the inferior third of the thighj; it is bounded

externally by the biceps tendon, and internally by

the tendons of the semitendinosus and semimem-

branosus. The inferior triangle, the smaller, occu-

pies the superior fourth of the leg, and is bounded

on either side by the heads of the gastrocnemii

muscles. In the natural state these spaces are of

much smaller extent,

The popliteal space is filled with a quantity of
fat, in which the popliteal vessels and nerves are
lodged. The latter are the first met with ; they are
two in number, the infernal and external popliteal,
and are the terminating branches of the great
sciatic nerve, which divides at the upper part of
this space, or sometimes above this. Of these the
internal popliteal is the larger; it descends almost
vertically in the original course of the nerve,
through the popliteal space, and nearly in the mesial
line, and over the course of the artery, and escapes
with it from the popliteal space, when it descends
into the leg, and forms the posterior tibial nerve.

The branches given off by the internal popliteal
nerve are, a few articular filaments to the knee-
joint, several muscular branches to the heads of the
gastrocnemius, solens, plantaris, and popliteus, and
the exfernal saphenus nerve; this, the largest
branch, receives a filament also from the external
popliteal nerve, the two heads uniting at a variable
point, sometiines in the centre of the calf of the
leg. The nerve descends beneath the fascia, and,
on the posterior surface of the gastroenemius ex-
ternus, accompanies the posterior saphena vein,
and, perforating the fascia a little below the middle
of the leg, becomes cutaneous,
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The cxternal popliteal nerve runs from its origin
downwards and outwards, along the outer part of
the popliteal space, close to the biceps tendon and
on its inner side, passes below this, and winds round
the neck of the fibula, amongst the fibres of the
peroneus longus, and here divides into its two ter-
minating branches, the aunterior tibial and musculo-
cutaneous nerves,

The branches of the external popliteal nerve con-
sist of a few articular and eutancous filaments,
and the eommunicans fibuli+is branch, which passes
to form, with the corresponding branch from the
internal popliteal nerve, the posterior saphenus
nerve, just deseribed.

Most deeply seated in the popliteal space, and
separated from the nerves by a quantity of fat, lie
the popliteal vessels, in close contact with each
other, the wvein being superficial or posterior to
the artery. This vein, the commencement of the
femoral, is formed by the junection of the anterior
and posterior tibial veins, at the lower part of the
space, receiving also the external or posterior
saphena vein; at first it lies on the inner side
of the artery, then immediately behind it, and
at the upper part of the space a little to its outer
side.

Beneath and anterior to the vein lies

THE PFPOPLITEAL ARTERY.

This vessel, the continnation of the femoral,
enters the popliteal space through the tendinous
opening in the adductor magnus, pusses downwards
and outwards through nearly the central line of the
popliteal space, and, entering the leg, terminates
by passing beneath the tendinous arch of the soleus
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muescle, at the lower margin of the poplitens, by
dividing into the anterior and posteriortibial arteries.
In this course, the popliteal artery lies first on the
inner and posterior surface of the femur and a few
fibres of the addnctor magnus, then on the ligamen-
tum posticum of the knee-joint, with the intervention
of one or two lymphatic glands and the azygos ar-
tery, beneath this, on the poplitens muscle and the
aponeurotic expansion covering this muscle from
the semimembranosus tendon; it has superficial to
it the popliteal vein and nerves as just described,
the popliteal fascia, and integuments; at the upper
part of the space, the semimembranosus muscle
overlaps the artery a little on the inner side, and
inferiorly, it is in like manner covered by the con-
verging heads of the gastrocnemius externus; here
the posterior saphena vein and nerve lie over it; at
the upper part of the space the internal popliteal
nerve lies to the outer side of the artery, but at the
lower part inclines to its inner side. The relations
of the plantaris muscle to this artery are the same
as the outer head of the gastroenemius muscle, with
which it arises ; inferiorly the plantaris tendon
crosses the artery.

Besides several musceular and cutaneous branches,
the popliteal artery gives off five articular arteries
to the knee-joint; two of these are superior, two
wiferior, and one central or azygos.

Of the superior articular arteries, the external
winds round the outer head of the gastrocnemius,
above the onter condyle, and beneath the biceps
tendon, reaches the outer and then the anterior
surfuce of the knee-joint, and here anastomoses
with the other articular arteries and the anasto-
motica magna artery; the infernal winds round the
inner head of the gastrocnemius, beneath the ad-
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ductor magnus and hamstring tendons, and termi-
nates, in like manner, in front of the joint.

Of the nfirior articular arteries, the external
passes upwards and outwards, runs between the
external semilunar cartilace and external lateral
ligament, and terminates like the preceding. The
tnternal descends inwards, passes between the in-
ternal lateral licament and tibia, and anastomoses
in front, with descending branches from the cther
articular arteries, and with the recurrent branch of
the anterior tibial artery.

The azygos branch passes forwards, perforates the
ligamentum posticum of Winslow, and enters the
knee-joint to supply the ligaments and synovial
membrane in its interior,

One or two lymphatic glands are frequently met
with between the popliteal artery and the posterior
ligament of the joint ; an enlargement of one of
these may push back the artery, and thus be mis-
taken for aneurism.

The popliteal artery is more frequently the sub-
ject of anenrism than any other of the external
arteries of the body; this has been assizned to the
vessel entering and leaving the popliteal space
through a tendinous opening or ring, and thus be-
coming fixed at these points, is easily ruptured on
any violent extension of the limb. But this is an
error, as the effect ot muscular contraction on
these openings is to increase, not diminish, their
extent.

As the disease occurs generally in persons who
have been much engaged in horse exercise, as in
jockeys, cavalry soldiers, ete,, it is more likely
that the long-continued flexure of the joint tends to
produce a contraction of the artery, which, being
stretehed in this state, by any unusual extension of
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the limb, ruptures, and thus forms an aneurism. All
sedentary trades will have a similar tendency, and
doubtless produce the same results.

In these cases the artery, being diseased, is never
tied here; when pressure has failed, the femoral
artery is tied in Scarpa’s triangle, which is to be
preferred to securing this vessel in Hunter’s canal.

The povliteal artery may require to be tied here
in cases of wounds, or in hemorrhage from one or
more of the vessels of the leg near the popliteal
space.

For this purpose an incision must be made, from
four to five inches in length, over the course of
the artery, or nearly on the mesial line of the
popliteal space: the parts to be divided are the
skin, cellular tissue and popliteal fascia, and the
adipose tissue; these being cut through, the artery
will be f'q::-und the deepeat of all the parts, resting
upon the posterior ligament. The parts to be
avoided are the posterior cutaneous nerve, the pos-
terior saphena vein and nerve (if it exists here), the
internal and external popliteal nerves, and the
popliteal vein, This operation is not to be recom-
mended, as the close contact of the vein and artery,
the contiguity of the knee-joint, the depth at which
the vessel lies, and the quantity of fatty tissue in
this space, are serious objections to it,

In removing the ends of the bones, for disease of
the knee-joint, etc., the popliteal artery must be
avoided, by keeping the knife close to the bone, the

artery being at the same time drawn out of the way,
if necessary,
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Section V.

ANTERIOR SURFACE OF THE LEG, OR AN-
TERIOR TIRIO-FIBULAR REGION,

This region occupies the anterior surface of the
leg, from the knee above tothe ankle-joint beneath,
bounded by the anterior edge of the tibia internally,
and the fibula on the outer side.

On raising the integuments from this region, the
superfictal fascia is exposed, and in it the superficial
arteries and nerves. The former are unimportant.
About the ankle, and especially over the malleoli,
several venous branches are seen, these form the
commencement of the internal and external saphense
veins, which afterwards ascend behind this region.
The nerves are numerous, and are derived chiefly
from the external popliteal or peroneal nerve, which
divides into numerous branches as it winds round
the neck of the fibula, some of which become sub-
cutaneons ; one large branch of this nerve, the mws-
eulo-cutancous, perforates the fascin of the leg about
the junction of its middle and inferior thirds, and
descends in front of the ankle-joint to the dorsun
of the foot: a few filaments from the external sa-
phenus nerve on the outer, and from the internal
saphenus nerve on ths inner side, will be met
with in the integuments.

Beneath these is the faseia or aponeurosis of the
leg. Thisisa dense strong fascia, especially at the
upper part, where it gives origin, by its deep sur-
fuce, to musecular fibres; it is attached here to the
margin of the tibia and head of the fibula, and thence
descends, firmly attached to these bones, until it
reaches the ankle, where it terminates in the an-
terior annular ligament, and more gradually on the
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dorsum of the foot. This fascia, as in the fore-arm,
sends in processes, or septa, between the muscles to
separate them, and afford them origin; its fibres
interlace; near the ankle its transverse fibres are
well marked.

This fascia is raised with difficulty from the
bellies of the muscles, as these take origin from it;
but it is separated from the tendinous porsions by
loose cellular tissue.

The muscles in this region are the tibialis
anticus, extensor communis digitorum, extensor
pollicis, and peroneus tertius; the first two fill the
space superiorly between the tibia und fibula,

The tibialis anticus is the most internal, and is
attached to the tibiﬂ,, fascia, and intermuscular
septa; its tendon is strong, descends in front of the
ankle-joint, and goes “to be implanted into the
inner and under surface of the internal cuneiform
bone, and metatarsal bone of the great toe.

The extensor communis, or longus digitorum, arises
from a small portion of the tibia, from the fibula,
intermuscular septa and interosseous membrane.
As its tendon passes beneath the annular ligament,
in front of the ankle-joint, it separates into four
tendons, which are implanred into the dorsal sur-
faces of the last two phalanges of the four outer
toes. The inferior portion of this muscle is closely
connected with the peroneus tertius, and sometimes
cannot be separated from it.

The extensor proprius pollicis, at its origin, lies
between the two preceding muscles; it is attached to
the fibula and interosscous membrane, and is in-
serted by its tendon into the last phalanx of the
great toe.

The peroneus tertius arises below the extensor
communis, but leaves this below the ankle, and
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goes to be implanted into the base of the metatarsal
bone of the little toe.

THE AANTERIOR TIBIAL ARTERY

Is the principal artery of the front of the leg; it lies
deep upon the interosscous membrane, and is one
of the terminating branches of the popliteal artery.
This vessel terminates, as described, at the lower
margin of the popliteus muscle, by dividing into
the anterior and posterior tibial arteries; the latter,
the larger of the two, descends along the back part
of the leg, to supply this and the sole of the foot;
the anterior tibial artery passes immediately for-
wards from its origin, between the tibia and fibula,
and above the interosseous membrane, and then
descends along the anterior surface of the mem-
brane, until, at a short distance above the ankle, it
inclines inwards to the front of the tibia, then
passes beneath the annular ligament of the ankle-
joint, forming the dorsal artery of the foot, and be-
comes subcutaneous. In the upper third of the leg,
this artery lies between the tibialis anticus and the
extensor longus digitorum muscles; in the middle
third, between the tibialis anticus and the extensor
pollicis, and, finally, between the tendons of the ex-
tensor pollicis and extensor digitorum longus ; thus
being related to each of these muscles twice during
its course, viz., in the first and second thirds to the
tibialis anticus in the first and inferior thirds to
the extensor longus, and in the second and inferior
thirds to the extensor pollicis.  The anterior tibial
artery, like all -arteries of 1ts class, is accompanied
by two venm comites. The anterior tibral nerve
joins it at the junction of the upper and middle
thirds.of the leg; this, one of the terminating
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branches of the external popliteal, is given off,
as this nerve winds round the mneck of the fibula;
the branch then runs inwards and joins the artery,
which it accompanies to its termination, lying first
to its outer side, then crossing in front of it to get
to its inner side. Some small filaments from the
internal popliteal nerve generally accompany the
anterior tibial artery as it passeés forwards above the
interosseous membrane.

The branches of the anterior tibial artery are
the recurrent, two malleolar, and a few articular and
muscular branches.

The recurrent branch arises immediately as the
trunk appears on the front of the leg, and frequently
in the interosseous space; it turns upwards and in-
wards, runs through the substance of the tibialis
anticus muscle, and supplies the external surface
of the knee-joint. The other branches are distri-
buted as implied by their names.

The anterior tibial artery may be tied in any part
of its course, but the operation is much more easily
performed in the lower than in the upper part of
the leg, as here it lies deep between the muscles
on the interosseous membrane; the cases requiring
this artery to be tied are wounds, aneurisms, or
n@vi materni, and in some rare cases hemorrhage
from the sole of the foot.

- A line drawn obliquely inwards from the head
of the fibula to the cleft between the two inner
metatarsal bones, will indicate the course of this
vessel, and serve as a guide in cutting down upon
it. The external incision should be about three
inches in length in the Jower operations, but in the
higher at least four inches, and the deeper incisions
should be carried between the muscles just described
as forming its lateral relations, |

M
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It occasionally happens that the anterior tibial
artery will supply the sole of the foot, the posterior
tibial terminating behind the internal malleolus; in
such cases, when hemorrhage proceeds from the
sole of the foot, the anterior tibial artery, it is evi-
dent, is the vessel tobe secured: in all cases its influ-
eunce on hemorrhage from the sole of the foot should
be ascertained, before proceeding to operate, by com-
pressing its trunk where it crosses the dorsum of the
foot.

In amputating the lex high up, there may be
some difficulty in securing the anterior tibial artery,
as it is liable to retractitseli'behind the interosseous
membrane; in such cases, this membrane is to be
divided, and the artery secured.

Section VI.

GASTROCNEMIC REGION, OR CALF
OF THE LEG.

The calf of the leg is composed of two very
powerful muscles, the gastrocnemius externus and
the gastrocnemiuns internus or soleus, and a small
muscle, the plantaris. Beneath these, lie the deep
vessels and nerves of the back of the leg; and
still more deeply, the deep muscles, the tibialis
posticus, the flexor communis digitorum pedis, the
flexor longus pollicis, and the poplitens,

On raising the integuments from the gastroenemie
region, there will be found on the inner side, and
immediately behind the inner edge of the tibia, the
vnternal saphena vein, and its accompanying nerve;
this vein is formed by the junction of the veins pro-
ceeding from the dorsum and inner part of the {oot,
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crosses the internal malleolus, and gets to the back
and inner part of the leg, where it ascends in the
subcutaneous cellular tissue immediately behind the
inner edge of the tibia. It here receives several
superficial veins, and becoming much enlarged,
crosses on the inner side of the knee, and thence
ascends in the thigh, and terminates in the femo-
ral vein, a little below Poupart’s lignment. The
internal saphena vein is accompanied, in the leg
and foot, by the internal saphenus nerve, which joins
1t at the inner side of the knee, and thence descends
with it to terminate in sending numerous cuta-
neous filaments to supply the inner side of the foot
and anastomose with the cutaneous filaments from
the musculo-cutaneons and anterior tibial nerves

The external saplhena vein arises in a similar man-
ner from the outer surface of the foot, crosses the
outer ankle, and gets to the posterior surface of
the leg. It here ascends beneath the fascia,
passes between the heads of the gastrocnemius
externus muscle, and sinks into the popliteal
space to join the popliteal vein. This vein is
accompanied by the external or posterior saphenus
nerve, which, arising by two roots, one from the
internal, the other from the external popliteal nerve,
descends in the leg, accompanying the vein, and
finally terminates in supplying the integuments on
the outer side of the foot.

The superficial muscles on the back of the leg
are covered by a layer of fascia, s'milar to that
investing the muscles of the fore-arm, but
much less dense; it is continuous superiorly
with the popliteal fascia, and receives additional
fibres from the tendons abous the knee-joint. It
thence descends, investing the gastrocnemius ex-
ternus, and is attached on either side to the margins
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of the tibia and fibnla, and inferiorly is lost by
becoming continuous with the annular ligaments of
the ankle-joint.

Immediately beneath this fascia lie the su-
perficial muscles forming the calf of the leg,
namely, the gastrocnemius externus, gastrocne-
mius internus or soleus, and the plantaris; the
gastrocnemius externus arises by two heads from
the posterior surface of the femur above the con-
dyles, and passes downwards to terminate in the
tendo Achillis; the soleus or gastrocnemius in-
ternus has a double origin also—tle Inner, ex-
tremely small, proceeds from the posterior surface
of the tibia, immediately below the popliteus; the
outer head, by much the larger, proceeds from the
posterior surface of the fibula, and thence descends
to terminate in the tendo Achillis; this tendon
thus forms the united insertion of these two muscles.
It is first flattened, then becomes rounded, and is
inserted into the lower and back part of the os cul-
cis—a large bursa mucosa existing between it and
the upper part of' the bone.

The double origins of the soleus muscle are
united by a tendinous structure forming an arch,
the concavity looking npwards, beneath which the
popliteal vessels and nerve descend into the leg; the
constriction of the popliteal artery by this arch is
said to lead to the formation of aneurism, but this
is evidently incorrect.

The plantaris muscle arises with the external
head of the gastrocnemius externus, from the line
above the outer condyle of the femur,and forms a
remarkably long tendon, which, running down-
wards between the gastrocnemius externus and
soleus, is inserted into the os calcis on the inner
side of the tendo Achillis.
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The principal action of the gastrocnemius muscles
is to extend the foot on the leg, but their most im-
portant use is the elevation of the body in progres-
sion, so as to throw it forward by raising the os
calcis, the anterior part of the foot resting on the
ground as the point of resistance; the gastrocne-
mius externus will also influence the knee-joint ;
the soleus has no effect on this articulation. The
attachments of these muscles are important in the
treatment of fractures and dislocations of the thigh
and leg.

When the femur is fractured in its lower third,
the origins of the gastrocnemius externus will tend
to displace the lower end of the bone, and draw it
backwards behind the upper; this is best counter-
acted by the flexed position of the limb, on which
the muscle 1s relaxed. Similar effects will result
in fractures of the bones of the leg, unless the
muscles be relaxed, or other means be taken to
prevent the displacement of the bones by the action
of the gastrocnemius. The modern advocacy, by
some, ol the straight position in most, if not all,
fractures of the lower extremity, is not judicious.

The tendo Achillis is frequently ruptured, and
requires, in its treatment, the complete relaxation
of the gastrocnemic musdea, by flexing the knee
and L‘-..tLlldIle the ankle-joint as much as possible.

tupture of the pl.mtnu% tendon is spoken of by
some authors, but is unworthy of serious considera-
tion,

Beneath the gastroecnemic muscles lie the deep
vessels, nerves, and muscles of the leg. These are
invested and bound down by a deep layer of fascia,
of considerable strength. "mpm‘ml ly, this fascia is
continuous with the fascia covering the popliteus
muscle, and is especially derived from the inferior
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insertion of the semi-membranous muscle; as it
descends, it becomes attached on each side to the
tibia and fibula, and immediately above the ankle
becomes well marked, having distinet transverse
fibres, which serve the purpose of an annular liga-
ment, and bind down the tendons in this situation;
1t 1s here lost by becoming continuous with the in-
ternal annular ligament.

Immediately beneath the deep fascia, and resting
on the deep muscles of the leg, are the deep vessels
and nerves, consisting of the posterior tibial and
fibular arteries, and the posterior tibial nerve.

THE TPTOSTERIOR TIRIAL ARTERY

Is the continuation, both in size and direction, of
the popliteal artery. This vessel bifurcates at the
lower margin of the poplitens muscle, into the an-
terior tibial and posterior tibial arteries. The an-
terior has just been described; the posterior tibial
artery descends inwards along the posterior surface
of the leg, first lying nearly midway between the
tibia and fibula, but gradually getting behiud the
former until it arrives at the ankle-joint, where it
passes behind the internal malleolus, and, entering
the sole of the foot between the two heads of the
abductor pollicis, terminates by dividing into the
plantar arteries,

In the upper two-thirds of the leg the posterior
tibial artery lies deep, being covered by the gustroc-
nemic muscles and fascia ;3 but beneath this it be-
comes superficial, being covered only by the integu-
ments and deep fascia; behindthe external malleolus,
it is covered by the internal annular ligament; the
posterior tibial artery lies first on the tibialis pos-
ticus muscle, then on the Hexor longus digitorum,
and finally on the posterior surfuce of the tibia und
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internal lateral ligament; it is accompanied by two
veng comites, one on each side, and by the posterior
tibial nerve, which first lies to its inner side, then
to its outer side, and behind the internal malleolus,
posterior to it.

The only important branch given off by the pos-
terior tibial artery in the leg is the peroneal artery;
the other branches are muscular to the surroundin
muscles, and a nutritious artery to supply the tibia.

THE PERONEAL ARTERY

Is a branch of considerable size, and arises from the
posterior tibial, from one to two inches below the
edge of the popliteus muscle; it runs from its
origin downwards and outwards towards the fibula,
sinks deep amongst the fibres of the flexor longus
pollicis, reaches the interosseous membrane at a
short distance above the ankle-joint, and here termi-
nates by sending a branch forwards through the in-
terosseous membrane to anastomose with the ante-
rior tibial artery, and several branches on the outer
and back part of the ankle-joint to anastomose with
similar branches from the posterior tibial artery.
The peroneal artery gives off no branch of prac-
tical importance; it is accompanied by two vena
comites, but not by anerve, being the largest artery
in the body unaccompanied by a nerve.

The posterior tibial artery may require to be
tied in cases of wounds in the calf of the leg, be-
hind the external malleolus, or in cases of hemor-
rhage from wounds or disense of the sole of the
foot.

_ In case of wounded arteries, the rule of practice
15 to enlarge the wound if necessary, and tie both ends
of the bleeding vessel. But there are a few exceptions
to this rule; thus, in cases of hemorrhage from
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wounds in the sole of the foot and palm of the
haund, it is thought better tu tie the principal artery
leading to the wounded vessel than to dissect
amongst the delicate structures of these regions,
and so secure the bleeding artery. In case of
wounded arteries from fractured bone, it is most
objectionable to cut down on the bleeding vessel, as
we convert a perhaps simple into a compound frac-
ture; it is preferable, when the hemorrhage cannot
be otherwise restrained, to tie the artery leading to
the wounded vessel; in such cases, there is another
objection to tie the wounded vessel, as it is pro-
bably in a lacerated state, and if tied in this con-
dition secondary hemorrhage is most likely to
ensue.

To tie the posterior tibial artery in the upper part
of its course is a difficult operation, especially in
muscular subjects; it is done as follows:—Make an
incision from four to six inches in length parallel,
and a little posterior, to the inner margin of the
tibia, taking care to avoid the internal saphena
vein and nerve; the integuments and fascia having
been divided, the gastrocnemius externus is ex-
posed; this is to be drawn aside, when a little dis-
section will expose the inner head of the soleus,
where it is attached to the tibia; this is fleshy on
its external surface, tendinous internally; the
fleshy fibres having been divided, the tendinous are
also to be cut through, and the muscle being slightly
raised, the posterior tibial artery will be found at
from one inch to one and a quarter inch from the
inner edge of the tibia, bound down by the deep
fuscia; this being cut through, the artery is to be
secured. If eare be not taken, the tendinous por-
tion of the soleus will be mistaken for the deep
fascia, and the artery may not be found.
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The late Mr. Guthrie recommended, in tying this
artery, to make an incision along the posterior sur-
face of the limb over the course of the vessel, and,
having cut through the gastrocnemic muscles, to
secure the artery at the bottom of the wound.

The posterior tibial artery may be tied, with com-
parative facility, in the lower third of the leg, as it
is here only covered by the integuments and fascia;
an incision having been made through these, from
three to four inches in length, nearly in the centre,
between the tendo Achillis and tibia, the artery
will be exposed without difficulty.

This vessel may also be secured as it passes be-
hind the internal malleolus; it is here covered only
by the integuments, fascia, and an expansion from
the internal annular ligament, and lies between the
tendons of the flexor longus digitorum and the flexor
longus pollicis, accompanied by its vena comitis,
and having the nerve lying posterior to it. In
this operation, a semilunar incision, the concavity
turned towards the the internal malleolus, will be
found the best. Ship carpenters are peculiarly
liable to wounds of the artery in this situation in
using the adze.

In consequence of the deep position of the pe-
roneal artery, and its being protected by the fibula,
this vessel is rarely wounded, except in fractures
of the bones. In order to tie this vessel, M. Lis-
franc recommends an incision through the integu-
ments, obliquely from within outwards and from
below upwards, from the external edge of the
tendo Achillis to the posterior and external sur-
face of the fibula, taking care to avoid the vena
saphena externa. Next, the fascia must be divided,
the superficial being separated from the deep-seated
layer of muscles, and then the aponeurosis cover-
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ing the deep layer. Lastly, the internal edge of the
flexor longus pollicis, behind which is found the
artery, must be directed outwards.”’

Mr. Hey relates a case in which he removed a
portion of the fibula, to tie this artery; such prac-
tice cannot be too strongly condemned.

In gun-shot, and other severe wounds of the leg,
where one or both of the principal arteries have
been injured, and the limb becomes injected with
blood, the propriety of amputating, rather than
tying the arteries themselves, or the vessel leading
to these, must always be considered; if these in-
juries be complicated with compound fracture of
one or both bones, amputation is almost always to
be preferred.

The posterior tibial nerve, which accompanies the
artery,is the continuationoftheinternal popliteal,and
accompanies the artery throughout, lying first to i1ts
inner and then to its outer side, and posterior to it,
behind the internal malleolus; it here divides into
the internal and external plantar nerves, to supply
the sole of the foot and toes; its branches in the leg
are muscular, and are distributed to the deep
muscles, except the popliteus,

The deep muscles of the leg are the popliteus,
tibialis posticus, flexor longus digitorum pedis, and
flexor longus pollicis padis, the last three enter the
sole of the foot, and terminate here.

Behind the internal malleolus, the following
parts are found from within outwards, that is, frm:n
the malleolus to the os caleis: tendon of tibialis
posticus, flexor longus digitorum tendon, puit?l‘i_ﬁf
tibial artery and venm comites, posterior tlbufl
nerve, tendon of flexor longus pollicis, plantaris
tendon, and tendo Achillis.

Behind the external malleolus will be found the
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tendons of the peroneus longus and brevis, and
superficially the external saphenus nerve.

On the outer side of the leg, and arising princi-
pally from the fibula, lie the peroneus longus and
brevis muscles ; their tendons pass behind the ex-
ternal malleolus to their insertions, the brevis into
the base of the metatarsal bone of the fifth toe, the
longus into the base of the metatarsal bone of the
great toe.

The influence of these numerous tendons in frac-
tures of the leg, injuries and amputations of the
foot, and in dislocations of the regions, is highly
important, and requires an accurate information on
the part of the surgeon in their treatment.

In fractures, dislocations, and injuries of the foot,
their being relaxed will generally tend best to the
object in view., In amputations, their insertions
should be preserved, if possible. In the various
forms of club-foot, also, the action of these tendons
exert a powerful influence in producing the de-
formity and in preveuting its cure.

Secrion VII.
PLANTARR REGION, OR SOLE OF THE ¥FOoOT

The integuments of the sole of the foot are re-
markably dense and hard, especially in those situa-
tons which are most exposed to pressure, namely,
over the os caleis, the ball of the great toe, and
along the outer margin of the foot. As in the hand,
they are connceted to the subjacent parts by a
quantity of hard, granulated fat, most abundant pos-
teriorly, which serves as an elastic cushion in pro-
gression, and also protects the deeper-seated parts
from compression or injury. In it will be found a
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few superficial vessels and nerves. Near to the
heel is the cutaneous nerve of the sole of the foot ; it
18 derived from the posterior tibial nerve, and is
lost in the posterior part of the sole of the foot; on
each side and in front a few cutaneous filaments of
the plantar nerves are also seen.

Beneath the preceding lies the plantar aponeurosis
or fascia; this, the strongest fibrous structure in the
body, is of a glistening whitish colour ; triangular
in shape, it arises by its smaller extremity poste-
riorly from the tubercles on the under surface of
the os calcis, passes forwards, expands, and, oppo-
site the heads of the metatarsal bones, divides into
five processes, each of which subdivides into two to
permit of the transmission of the digital tendons,
vessels, and nerves, and are finally implanted into
the tendinous sheaths, and into the lateral ligaments
of the metatarso-phalangeal articulations. Ante-
riorly, the plantar fascia is composed of three por-
tions—the central, external, and internal; the
central portion, much the strongest, covers the prin-
cipal muscles, tendons, vessels, and nerves of the
sole of the foot; the external, next in strength,
covers the muscles of the fi‘th toe; and the internal,
the weakest, invests the muscles of the great toe.

letween these sets ol muscles the fascia sends in
gepta which divide them and afford origin to their
fibres : somewhat similar septa, but much weaker,
pass into the adipose tissue immediately heneath
the skin. The fibres of the plantar fascin are
chiefly loncitudinal; some well-marked transverse
fibres cross it anteriorly, so as to prevent the too

5 . * - - 1] '1
great separation of 113 1““!:1_111t151=:1? fibres. The
deep surface of the plantar fascia 1s rough, and
affords origin to muscular fibres. The plantar tascia
is an importaut structure in the sole of the foot; it
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not only protects the soft parts from undue pres-
sure, but it also preserves the concavity of the sole
of the foot, in which they are lodged, and maintains
the arched shape, on which the integrity of the
foot and its beauty mainly depend.

In practice, the plantar fascia resists the swelling
of the subjacent parts during inflammation, and
thus adds much to the patient’s suffering; it also
restrains the course of matter to the surface, and
causes it to burrow amongst the tendons and
muscles, and finally to appear at a distant point,
forming long, tortuous, and troublesome sinuses,
and not unfrequently leading to incurable disease
of the foot. The necessity of early and free in-
cisions in“such cases is obvious. In hemorrhage
from the vessels of the foot, it prevents the due ap-
plication of pressure on the bleeding vessel, and ren-
ders its being secured a difficult operation ; hence the
propriety, under such circumstances, of tying the
posterior and, if necessary, the anterior tibial artery.

The muscles of the sole of the foot are nsually
divided into four layers, according to their depth
from the surface; they may also be divided, as in
the palm of the hand, into three masses—internal,
middle, and external; the former division is pre-
ferred.

The first layer consists of three muscles, abductor
pollicis, flexor brevis digitorum, and abductor
minimi digiti,

The second layer consists of the tendons of the
flexor longus digitorum, flexor longus pollicis, the
musculus accessoriug, or massa carnea Jacobi Sylvii,
and the lumbricales.

The third layer consists of the flexor brevis pol-
lieis, adductor pollicis, transversus pedis, and {lexor
brevis minimi digiti.
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The fourth layer consists of the interossei muscles,
and the deep tendons of the peroneus longus and
tibialis posticus.

The mode in which the muscles and tendons of
the sole of the foot are made to cross each other in
almost every direction, tends to the stability of the
foot, adds to its elasticity, and, by maintaining the
plantar arch both in the longitudinal and trans-
verse directions, preserves the soft parts and the
vessels and nerves from undue pressure during pro-
gression.

The principal plantar arteries and nerves are
fouud between the first and second layers of muscles.

THE PLANTAR ARTERIES

Are two in number—the iuferial and exlernal, and
are the terminating branches of the posterior tibial
artery.

The @nfernal plantar artery is the smaller 3 it runs
forward beneath the abductor pollicis to the root
of the great toe, and ends in supplying the inner
side of the foot, and in sending digital branches to
supply the opposed surfaces of the great and second
toes, and anastomoses with the branches of the ex-
ternal plantar artery.

The external plantar artery forms the plantar arch;
it first runs outwards, towards the metatarsal bone
of the little toe, it then winds inwards, towards the
great toe, sinks deep nmongst the muscles of this
toe, and terminates in the first metatarsal space by
anastomosing with the digital branclies of the inter-
nal plantar artery, and with the terminating branch
of the anterior tibial artery. The coneavity of the
plantar arch is turned inwards, the convexity out-
wards and forwards. I'rom the concavity of the
arch proceed numerous branches to supply the mus-
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cles; from the convexity are derived the digital
arteries. These, four in number, supply the opposed
surfaces of the four outer toes; the first is distri-
buted to the outer surface of the foot and little
toe, the remainder bifurcate opposite the clefts be-
tween the toes, and are distributed to their opposite
surfaces as in the fingers.

Small branches from the plantar arch, the per-
Jorating arteries, pass npwards through the foot, and
anastomose freely with the branches of the anterior
tibinl artery, in the substance of the interossei
muscles.

The plantar nerves are also two in number, and
are the terminating branches of the posterior tibial
nerve. Of these, the infernal is the larger ; it runs
forwards between the flexor brevis and abductor
pollicis, and divides into four digital nerves ; the
first or inner supplies the internal surface of the
great toe, each of the others divides opposite the
cleft between the toes, and supplies their opposed
surfaces, inclusive of the inner surface of the fourth
toe.

The ezternal plantar nerve, besides sending small
filaments to the adjoining muscles, divides into two
branches—the superficial and deep—at the outer
margin of the flexor brevis digitornm ; the superficial
gives off two digital nerves,one of which supplies
the outer surfuce of the little toe, the other the op-
posed surfaces of this and the fourth teoe, as in the
hand ; the dgep branch accompanies the plantar
arch, and is lost in the interossei, the adductor
pollicis and Iumbricales muscles.

The treatment to be adopted in wounds of the
plantar arteries, or hemorrhage from them, from

other causes, has been considered with the pos-
terior tibial artery.



176 THE INFERIOR OR LOWER EXTREMITIES,

In amputations of the foot, no portion shonld be
removed that can possibly be saved, as the sacrifice
of a single bone, or even a part thereof, may destroy
the insertion of an important muscle, and =o inter-
fere with the future usefulness of the entire limb.
However neat or dexterous it mayv appear to am-
putate at the articul: Llltll'lb, the future well- -being
and comfort of the patient mnst never be sacrificed
to the operating character, or, it may be, the self-
esteem of the surgeon. The great end of surgery,
indeed of the healing art, is the alleviation of
bhuman suffering, and the restoration of the sufferer
to the most perfect health within the reach of
human aid, and this must always be kept in view,
under all circumstances.
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