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PREFACE.

A CONSIDERABLE experience as a teacher has con-
vinced me that there is room for a small work on
what might be termed Applied Anatomy. With the
exception of my friend Mr. Galton’s translation of
Professor Roser’s work, there is no English hand-
book of the kind within the reach of the generality of
students.

Pupils are apt to lay aside their anatomical studies
after having passed their primary examination, and
to be confused at finding a considerable amount of
Surgical Anatomy required of them when they present
themselves for their final or pass.

With a view of assisting them, this work has been
prepared. A knowledge of Descriptive Anatomy is
presupposed, and such regions of the body as do not
seem to bear directly upon the operative or more
practical parts of Surgery, have been either merely
referred to or entirely omitted.

I do not hesitate to state that I have in one or two
instances availed myself of methods of arrangement
adopted by others; yet all the statements have been
confirmed by actual demonstration, and may be re-
garded as an embodiment of the remarks made to
students attending my course of Operative Surgery
at Charing Cross Hospital.
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The engravings are, in some instances, borrowed
by permission from Mr. Heath’s excellent work on
Practical Anatomy, or have been drawn upon wood
by myself, Mr. Wesley, and Mr. Sherwin, from
nature, or have been adapted from such sources as
will be found acknowledged in their proper places.

I have to express my obligation to my friend Dr.
James Cantlie, M.A., M.C., Demonstrator of Anatomy
at Charing Cross Hospital, for his kindness in revising
the proofs, and for other valuable assistance.

Epwarp BeELrLawmy.

MARGARET STREET, CAVENDISH SQUARE,

October, 1873.



LIST OF ILLUSTRATIONS.

FIG.
1. Diagram of the structures to be avoided in using the tre-
phine . . Drawn by Author

2. Vertical section of nn.s&l fnss.ze and pharynx, &ec.
Drawn by Author
3. Lachrymal apparatus and nasal duct. Drawn by Author
4. Aponeuroses of orbit . . . Drawn by Author
5. Defective development of superior maxilla . Fergusson
6. Do. Do. : ; Fergusson
y Do. Broa™" = . : Fergusson
8. Dissection of soft palate . . Fergusson
9. Relations of tonsil, lateral view . Drawn b y Author
10, Do. from above .  Drawn by Author
11, Deep relations of parotid . . Drawn by Author
12. Lingual artery and branches : : Heath
13. Diagram of parts seen in a horizontal section of neck at
sixth cervical vertebra . . Drawn by Author
14. Common carotid artery and branches . ’ Richet
15. Vertical section of thorax through clavicle and relations

21.

22.
23.

24.

25,

26.

of subelavian vessels : . Drawn by Author

. Region of third part of subelavian artery

Adapted from Blandin

. Section throngh superior aperture of thorax .  Heath
. Relations of thoracic viscera to walls of chest

Altered from Beaunis and Bouchard

. Parts beneath deltoid . . . Altered from Anger
20.

Diagrammatic section of shoulder-joint
Drawn by Author
Ligature of third part of axillary artery
Drawn by Author
Bection through middle of upper arm . . Heath
Structures in relation with anterior aspect of elbow-joint
Altered from Anger
Section throngh middle of forearm : : Heath
Superficial dissection of inguinal and femoral regions
Wood
Dissection of lower part of abdominal wall from within
Wood

PAGE

20
26
30
35
35
30
39
41
42
44
51

72
78

84

86
95

99
115

118

130
133

141
145

167
170



viil LIST OF ILLUSTRATIONS.

PlG. PAGR
27. Dissection of inguinal eanal , * - : Wood 172
28. Diagram of congenital hernia a A . Heath 174
29, Do. infantile  do. y : . Heath 174
30. Crural sheath, laid open . : : Wood 178
31. Section of structures passing beneath Poupart’s ligament
Wilson 180

32. Irregular course of obturator artery
Drawn by Author after Gray 181
33. Sketch of artificial anus . . Drawn by Author 182
34. Arrangement of lumbar fasciz at third lumbar vertebra
Drawn by Author 189
35. Tissues forming serotum . . Drawn by Author 192

36. Section of pelvis, in median plane ; : Heath 208
37. Deep dissection of perineum ; : L Richet 209
38. Longitudinal section of bladder, penis, &e. . Wilson 213

89. Transverse section of pelvis from behind .  Wilson 219
40. Superficial dissection in front of thigh . i Heath 229
41. Section through hip and gluteal region

Drawn by Author after Beraud 241
42, Section of thigh in Searpa’s space : ) Heath 246
43. Deep dissection of the popliteal space . ; Heath 254
44. Knee-joint opened vertically

Drawn by Author after Beraud 258
45, Horizontal section through knee-joint

Drawn by Author 260

46, Section of leg in upper third : : A Heatl, 264
47, Relation of parts behind inner malleolus ; Heath 270
48. Section through ankle-joint . . ; Heath 275

49. Sketch of parts removed in operations on foot
Drawn by Author 280
50. Skeleton of foot showing the articulations at which the
various amputations are performed
Drawn by Author 282




CONTENTS.

INTRODUCTION

CHAPTER 1.

SURGICAL ANATOMY OF THE HEAD

CHAPTER II,

SvrcicaL ANATOoMY OF THE NECK p :

CHAPTER III.

SURGICAL ANATOMY OF THE THORAX .

CHAPTER IV.

SurcicaL Axaroxmy ofF THE UrPER EXTREMITY

CHAPTER V.

SURGICAL ANATOMY OF THE ABDOMEN . )

CHAFPTER VI

SURGICAL ANATOMY OF THE PELVIS

CHAPTER VIIL

SUurGICAL ANATOMY oF THE LowEr EXTREMITY

29

97

112

161

190



ERRATA.
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INTRODUCTION.

As the subject of Regional Surgery and Surgical
Anatomy bears directly upon Operative Surgery, it
may not be considered out of place to remind the
student of the necessity of making most careful
inspection of the body as a whole before he attempts
the more minute and detailed examination of its
various parts. For this purpose both the living
model and the dead subject should be examined
together., For such examination the body should
be lying down—in fact, in the position a patient
would be placed in for a surgical examination or
operation. By the side of the body should be
placed an entire articulated skeleton. Careful notice
is to be taken of all the surface-markings, and of
the superficial bearings of all prominent underlying
structures, such as the subcutaneous surfaces of the
bones, ligaments, tendons, and burse; the proper
swellings, or eontouring, of the muscles, both at rest
and in action ; the course of the superficial and deep
vessels ; the change of aspect in regions, dependent
upon alteration of position; the course and direc-
tion of the several natural passages of the body ;
the anatomical relations of the lines of incision re-
quired in the various operations of surgery ; and the
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altered positions of bones when dislocated compared
with the normal ones.

In studying Regional Anatomy the parts must be
regarded as being wounded, either by the surgeon’s
knife or by some weapon, or displaced by accident.
In the various stages of a dissection made in the pro-
secution of Descriptive Anatomy, it is often the end
and aim of the dissector to make a clean or “ pretty”
preparation, in following out the different vessels,
nerves, &c., and for this purpose it is quite right that
all pains be taken, but the student must remember
that the more he cleans, the more he destroys the
actual relation of the parts as they would be met
with in an operation; and, moreover, he must re-
member that the very fascie he so studiously removes,
are of the greatest importance in Surgical Anatomy,
and their removal destroys surgical continuity.

The want of material in our schools is the great
drawback to the study of Topographical Anatomy,
as bodies cannot be spared for such sections and
special examinations as a consideration of the various

operative proceedings of surgery suggests.




THE STUDENTS GUIDE

TO

SURGICAL ANATOMY.

CHAPTER 1.
SURGICAL ANATOMY OF THE CRANIAL REGION.

Regions.—The regions into which the cranium is
divided for the sake of surgical reference, differ in
number and extent in the various works upon the
subject—thus some make four—viz., the oceipito-
frontal, the temporal, the auricular, and the mastoid;
but for simplicity and more ready reference the follow-
ing would seem to suffice—viz., the occipito-frontal and
the temporo-parietal. The external investment of the
cranium or scalp varies in structure in these several
regions, and will be considered in the dissection of
each.

The oecipito-frontal region is oblong in shape. Its
limits are—anteriorly, the anterior margins of the
roofs of the orbits, and the articulations of the frontal
with the superior maxillary and nasal bones; poste-
riorly, by the superior curved line of the occipital
bone, and on each side by the temporal ridge.

Dissection.—An incision is to be made, commencing
in front at the root of the nose, and is to be carried

B
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backwards to the occipital tuberosity; a second at
right angles to it across the scalp from ear to ear.
Care must be taken that the depth of the first incisions
extends no further than the hair bulbs. The flaps so
formed are next to be very carefully reflected for-
wards and backwards.

The integument is tolerably thick, smooth, and some-
what uneven in surface. It is very rich in sebaceous
follicles, and these, by the inspissation of their con-
tents and closure of their excretory duets, constitute
the encysted tumours or wens go often met with in this
region. It is highly vascular, and is frequently the
seat of aneurisms by anastomosis, erectile tumours,
&c., and has immediately subjacent a dense lamellated
cellular tissue, containing a little nodulated fat and
the hair bulbs, adhering firmly to the underlying
tendinous expansion of the oceipito-frontalis muscle
or epicranial aponeurosis. This aponeurosis is ex-
tremely thin over the vertex of the cranium, but very
thick in the temporal region, and freely moveable.
Eftusions of blood may take place either above or below
this structure in the loose areolar tissue separating it
from the pericranium. Thus a “black eye” can be
produced by a blow on the back of the head, by the
gravitation of the blood downwards and forwards into
the loose subcutaneous tissue of the forehead and
eyelids. In phlegmonous erysipelas of the scalp the
pus burrows under this aponeurosis, so that free in-
cisions down to the bone and counter-openings are
necessary. Beneath this cellular layer is the peri-
cranium or external periosteum, which is much
stronger in the child than in the adult; it 1s fre-
quently the seat of periostitis and of nodes.

The arteries supplying this region are—in {front,
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the supra-orbital, the frontal, and the superficial
temporal, thus forming a free inosculation between
the internal and external carotid arteries. Behind, the
oceipital and the posterior auricular branches of the
external carotid artery freely anastomose with each
other, and with the above-mentioned vessels.

The superficial temporal artery, which is easily
seen beneath the skin in its tortuous course, is liable
to injury, which, in the event of the main trunk being
divided, either entirely or partially, may be serious
by the formation of a false aneurism from the escape
of blood beneath the tissues. In such a case the tumour
must be opened and the clot turned out, and both
ends of the bleeding vessel tied. If the operation of
arteriotomy be required, the anterior branch of this
vessel is the one selected, just at the spot where it
" begins to be covered by the hairy scalp. In per-
tforming this operation a small puncture only is neces-
sary, and when complete the vessel should be entirely
divided, so that by the retraction of the cut ends the
formation of a false aneurism may be prevented. In
such plastic operations as the restoration of the upper
eyelid, or of rhinoplasty, the preservation of the supra-
orbital arteries is of great importance for the proper
nourishment of the flap.

Veins.—The arteries are generally accompanied by
small veins; one vessel in particular, the vena preparata,
which is situated in the middle of the forehead, and is
plainly visible during bodily exertion or under excite-
ment, is worthy of note, This vein has been proposed
as suitable for venesection.

The nerves supplying the muscles and integument,
are in front, the supra-orbital and supra-trochlear
branches of the frontal, and some few mosculating

B 2
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branches of the facial. These nerves are frequently
the seat of neuralgia, and for its relief division of the
frontal nerve has been proposed at its point of exit
from the supra-orhital notch.

In infancy this region is frequently the seat of
cephalh@matomata or blood tumours, occurring either
from compression of the eranium during parturition,
or from a collection of blood beneath the pericranium,
which is veryloosely attached to the bone at this period.

Structures divided in ecutting down upon the bone in the
occipito-frontal region.— Skin, subecutaneous cellular
tissue, occipito-frontalis muscle, and epicranial apo-
neurosis, a thin layer of lax cellular tissue, and the
pericranium ; anteriorly the vessels divided are the
temporal, the frontal, and the supra-orbital, with the
supra-orbital, supra-trochlear, and branches of the
auriculo-temporal nerves, and posteriorly the occipital
vessels and greater and lesser occipital nerves.

The temporo-parietal region.—The superior limit of
this region is the lateral boundary of the occipito-
frontal, and its inferior limit is a line drawn from the
external angle of the frontal bone to the mastoid
process of the temporal.

Dissection.— The intequment and subeutancous cellular
tissue are pretty much the same as in the preceding
region. The structures met with on reflecting the
integument are—a superficial aponeurosis, very tough,
upon which is the temporal artery; a second aponeu-
rosis lined with fat and cellular tissue, and the small
auricular muscles. The temporal fascia is attached above
to the curved line limiting the temporal fossa, and to
the zygoma below; by its under surface it gives attach-
ment to the temporal muscle, in which lie the deep
temporal arteries from the internal maxillary, with
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their accompanying veins. The deep temporal arte-
ries freely inosculate with the superficial and with
the occipital and posterior auricular which supply
the hinder part of this region. The arrangement of
the several aponeuroses in this region determines the
course taken by purulent collections ; thus, supposing
the matter to be deep seated, it will make its way
into the zyzomatic fossa, and when superficial it will
be limited by the tough aponeurosis already men-
tioned. The posterior part of this region, which
contains the mastoid process of the temporal bone, is
the seat of an operation proposed for the opening of
the mastoid cells with the object of giving vent to
matter pent up in them, should it not find its way
either by the Eustachian tube or through the external
auditory meatus. Fractures in this region are fre-
quently complicated with laceration of the middle
meningeal artery, which runs over the internal aspect
of the cranium,

This region contains numerous lymphatic ganglia,
which become remarkably indurated in constitutional
syphilis.

The structures divided in cutting down wpon the bone in
the temporo-parictal Tegion are—the skin, subcutaneous
faseia, epicranial aponeurosis, superficial temporal
aponeurosis, deep temporal aponeurosis, temporalis
muscle and tendon, with the superficial and deep
temporal vessels, nerves, and lymphatics.

SURGICAL ANATOMY OF THE CRANIUM.,

The structure of the cranial bones forming the
vault of the skull consists of three layers; an outer,
formed of tough compact tissue ; an intermediate, the
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diploé, soft and spongy, having the diploic veins
ramitying in its substance; and an inner, hard and
brittle. These diploic veins, after injury followed by
suppuration, are liable to inflammation ; which circum-
stance explains the formation of secondary deposits
of pus in various parts of the body, most frequently in
the lungs and liver. The brittleness of the internal
]u;)*er is of surgical 1mpnrtauce from the fact that,
in blows on the head, it is more liable to be frac-
tured than the outer; and cases have occurred
where it has been broken without any apparent de-
pression whatever of the external, giving rise to
symptoms of compression which would otherwise
have been difficult of explanation. The diploé is not
easily distinguished in young persons. In the appli-
cation of the trephine, the varying densities of the
layers of the skull must be borne in mind, as the
pressure upon the instrument on its first application
must be firm and steady, until the external table is
perforated, when there is less resistance. When it is
quite perforated the blood of the diploé will be seen in
its teeth. The pin of the trephine is now to be with-
drawn, to avoid its being pushed through the inner
table into the dura mater and encephalon ; the inner
table, though thinner, will be found to offer more re-
sistance to the saw edge. There are certain localities
in the skull where the application of the trephine
should be avoided. These are—over the longitudinal
sinus, the anterior inferior angle of the purietai bone,
because of the middle meningeal artery, over the occi-
pital tuberosity, and over the sutures.

The arrangement of the various sutures of the bones
forming the Jault of the cranium has greater interest
for the obstetrician than the surgeon, as any pecu-
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liarities connected therewith exist normally only in
fietal life or early childhood. The bones of the
skull in the feetus or newly-born child are flexible,
and between their undeveloped sutures are the
Jontanelles, the position of which is of importance.

F1a. 1.

PR
|
-S|

I
]
]
]

"

31 PR——— )

1
1
:
3 5

Diagram of structures to be avoided in use of trephine.
I, 2, 3. Branches of middle meningeal artery. 4. Lateral
sinus. 5. Superior longitudinal sinus,

The sagittal suture, extending from the root of the
nose to the occiput, is crossed at right angles by the
coronal ; at the point of intersection of these sutures
is the anterior and larger fontanelle. At the point
where the lambdoidal suture crosses the sagittal is the
posterior fontanelle, generally closed at birth, and re-
cognisable by the peculiar convergence of the three
sutures. Hernia cerebri is the result of incomplete
closure of these spaces, which, however, are generally
ossified by the fourth year.

Fracture of the base of the skull by ““contre-coup” is
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denied by some, on the ground that the shock is re-
sisted by the cranium, and that the results of such
shocks, as in the case of architectural arches, are lost
upon its supporting pillars, which, in the frontal
region, are the malar and sphenoid bones, in the
parietal the temporal bones, and in the occipital region
the ribs of the occipital bone itself.

In almost all cases, when the cranium is struck, the
parietal region is the seat of the injury; the bone is
fractured at the spot, and the line of fracture runs
through the temporal bone, which, from the fact of
1ts containing so many cavities and foramina, its tex-
ture, and the inclination of the axis of the petrous
portion, readily gives way. A fracture of the base
may also occur from a fall on the feet or on the
buttock, the force being transmitted along the spinal
column, and meeting the skull at the condyles. Rup-
ture of the brain substance, however, is common by
contre-coup, The course of such fractures of the base
may be anatomically determined by the effects pro-
duced upon the nerves issuing from the skull, the
most frequent being facial paralysis from lesion of the
portio dura whilst in the aqueductus Fallopii.

Fractures of the base of the cranium are generally
associated with ecchymosis of the eyelids and effusion
of blood from the external auditory meatus. The
existence of subconjunctival ecchymosis is of great
importance in the diagnosis of this injury, the escaped
blood infiltrates the cellular tissue of the orbit, passes
through the openings in the capsule of Tenon, and
so gets into the subconjunctival cellular tissue (vide
Orbital Region).

The surgical anatomy of the temporal bone presents
considerable additional points of practical importance,
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as it contains the organ of hearing and the parts
accessory to 1t.

The external auditory canal has a direction inwards
and forwards, describing a slight general curve, the
concavity of which is downwards. The outer third
of the passage is formed by a tubular prolongation
inwards of the cartilage of the external ear, which,
however, is not complete at the upper part; and its
inner two-thirds by the canal in the temporal bone.
There are several small fissures in the cartilaginous
part, which are sometimes very wide apart—a circum-
stance explaining the passage of pus info the meatus,
from abscesses which have formed external to it.  In
length the meatus is about an inch and two or three
lines ; but owing to the obliquity of the attachment
of the membrana tympani, its anterior wall is about
one-quarter of an inch longer than the posterior. Its
narrowest diameter is about the middle, and in
making an examination with the speculum auris the
instrument should not be introduced further than
this point. It must be borne in mind that in young
children the meatus is very shallow, the bony part
consisting only of a small ring of bone, deficient at
the upper part, to which the membrana is attached.

To facilitate the introduction of the speculum, the
auricle should be drawn upwards, backwards, and a
littleoutwards; thisrenders the canal tolerably straight.

The membrana tympani is, on examination, greyish
in colour, its fibrous structure looking radiated,
slightly conical, with the apex directed inwards, and
placed very obliquely at the bottom of the meatus.
The handle of the malleus is seen through the mem-
brane, not quite vertical, but inclining a little back-
wards. The points of practical umportance connected
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with the ¢ympanum are these—that its upper aspect
and floor are formed by thin lamellz of bone separating
it from the cranium and from the canal for the
internal carotid artery, so that disease of the bone
causes death, either by involving the dura mater and
brain, or from ulceration into the vessel. The close
vicinity of the carotid artery and lateral sinus readily
accounts for the escape of blood from the ear in frac-
ture of the base of the cranium,

The Eustachian tube is the means of communica-
tion between the internal ear and the pharynx, and
serves to maintain the balance of air on either side of
the membrana tympani.

Its internal orifice is at the anterior internal aspect
of the tympanum. The tube is directed downwards
and forwards, and terminates in a flattened valve-like
opening in the pharynx, just behind and a little above
and external to the inferior meatus of the nose. Its
mucous membrane is continuous with that of the
pharynx. The pharyngeal extremity of the tube is
in close relation with the tonsil—a fact which explains
its temporary occlusion in enlargement or inflamma-
tion of that gland.

(The operation of introducing the Eustachian
catheter is explained at p. 19).

SURGICAL ANATOMY OF THE FACE.

Dissection.— Before commencing a dissection to dis-
play the various structures met with in the integument
of the face, a little tow should be inserted into the eye-
lids, buceal cavity, and nostrils, to make tense these
regions. An incision is then to be made from above
the zygoma to the angle of the jaw, and another
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meeting it along the base of the jaw to the middle of
the chin. The skin-flap is then to be raised from
behind forwards, and left adherent along the middle
line. Great care must be taken in so doing, as the
facial muscles, or ““muscles of expression,” are inserted
into the skin, and are easily removed in dissection.

The skin of the face is remarkably thin, freely
supplied with vessels, nerves, and follicles. The
subcutaneous cellular tissue is dense, and contains
(except on the eyelids) a good deal of fat. A descrip-
tion of the attachments, relations, and uses of the
muscles of the face will be found in works on general
or artistic anatomy.

Arteries—The chief arterial supply of the face is
derived from the external carotid, its facial, internal
maxillary, and transverse facial branches, and from
the ophthalmic branches of the internal carotid. Their
inosculation is remarkably free. The normal course
of the facial artery, when it appears on the face,
is just anterior to the masseter muscle, where
it is subeutaneous, and here only is it in actual
relation with the accompanying facial vein, which is
almost straight, and lies to its outer side. The vessel
ascends from this point tortuously, more particularly
so in old persons, towards the corner of the mouth,
side of the nose, and inner angle of orbit, where it
mosculates with the ophthalmic. The artery lies at
first under the platysma, and further on in its course
is covered by some thin fibres of the zygomaticus
major. The chief named branches are the inferior
labial, running between the lower lip and the chin,
and distributed to its integument; the coronary,
superior and inferior, distributed to each lip and to
the septum of the nose; the lateral nasal, to the side
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of the nose ; and the angular, a large branch going
to the inner angle of the orbit, generally seen pul-
?ating under the skin. The transverse facial artery
18 a branch generally of the temporal, lying by the
side of the duct of the parotid gland (Steno’s), accom-
panied by branches of the facial nerve. Those
branches which the internal carotid supplies to the
face are the terminal ones of the ophthalmic—namely,
the supra-orbital and supra-trochlear, which escape by
the supra-orbital and supra-trochlear notches. Large
nosculating vessels escape through several foramina
1n the bones of the face, from deep branches of the
external carotid—viz., the infra-orbital, passing out
of the infra-orbital foramen; from the mental fora-
men, and a large branch from the same source
is found on the substance of the buccinator.
The free inosculation of the arteries of the face
renders ligature of both ends of a divided facial
artery necessary, as the return circulation is very
quickly re-established ; and, in wounds, whether the
results of accident or surgical interference, very
accurate approximation of the edges must be obtained,
for union takes place very rapidly, and distortion is
not so easily remedied. The blood-vessels of the face
are frequently subject to a navoid condition.

The nerves of the face are derived from the three
divisions of the 5th, and from the portio dura or facial
part of the 7th cerebral nerve. The branches from
the 1st division of the 5th are—the supra-orbital,
supra-trochlear, infra-trochlear, lachrymal, and nasal.
From the 2nd—the infra-orbital, passing out of
the infra-orbital foramen, and the subcutaneous
male. The buccal from the same source emerges
just in front of the anterior border of the masseter.
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From the 3rd division—the masseteric, and the inferior
dental from the foramen mentale. The facial forms
a plexus in the parotid gland, after which it passes
into a great many branches, and is supplied to the
muscles of the face, having free inosculations with
the branches of the 5th nerve. The infra-orbital
nerve is peculiarly liable to neuralgic affections.
Twitchings of the muscles of the face are connected
with affections of the facial. DBoth nerves are occa-
sionally palsied.

The lymphatic ganglia of the face are most thickly
situated along the base of the jaw, on it and the
buceinator muscle, others under the zygoma, and
beneath, in, or upon the parotid gland. The ganglia
around the mouth are sometimes affected with syphi-
litic induration after the application of the specific
virus to the lips. The cellular tissue being very lax,
and loosely attached to the subjacent structures, it
is very liable to the infiltration of fluids, or of air, as
in wounds of the frontal sinuses or larynx. As the
fasciee of the face are very thin and ill defined, ab-
scesses in this region point early.

The congenital malformations consist of closure of
its apertures, arrests of development, such as single
and double hare-lip, frequently associated with cleft-
palate. The aperture of the nostrils is occasionally
single.

The facial relations of the parotid gland (anterior
portion and socia-parotidis) are of importance so far
as they are concerned in the removal of growths, and
in operations for salivary fistulie. The gland is
situated just in front of and below the ear, the
deeper portion lying behind the angle of the jaw,
limited above by the zygoma (vide Parotid Region).
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On the face it overlaps the masseter to a variable
extent, having generally a small accessory portion
Just in front of it, called the socia-parotidis. Its
duct runs forward to the anterior edge of the mas-
seter, and dips inward to open obliquely through the
cheek, opposite the second molar tooth of the upper
Jaw.  Its eourse is defined by a line extending from
the upper border of the lobe of the ear to midway
between the nostril and the angle of the mouth ; and
great care must be taken in operations on the face to
avoid its division, as salivary fistula would be the
result. The various structures which constitute
the entire face will be found described in their
surgical relations, with the deeper regions beneath

them.

SURGICAL ANATOMY OF THE REGION OF
THE NOSE.

The structure of the skin of the nose is very similar
to that in other parts of the body, except that it is very
thin and loosely connected with the subjacent parts.
The hairs are but rudimentary, and the sebaceous
glands very numerous and largely developed. These
orifices show themselves as points more or less deep,
most abundant on the alee. Underneath is a layer of
cellular tissue very adherent to the skin and subjacent
musculo-fibrous tissues containing a little fat.

The mauscles of the nose belong to those of ex-
pression, and are as follows :—pyramidalis nasi, leva-
tor labii superioris et ale nasi, dilator naris, compressor
nasi, compressor narium minor, depressor ale® nasi.

The arteries of the nose are derived from the oph-
thalmic and the facial, the sides and dorsum being
supplied by the nasal branch of the ophthalmic and
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. the infra-orbital, the ale and septum by the superior
coronary, and by the lateralis nasi.

The veins terminate in the facial and ophthalmie.

The nerves ave derived from the facial, infra-orbital,
infra-trochlear, and a twig from the nasal branch of
the ophthalmic of the fifth.

There are numerous lymphatics, which empty them-
selves into the submaxillary glands (lymphatic), and
follow the course of the facial vein.

The mucous membrane lining the nostrils is con-
‘tinuous with the skin and that of the nasal fossc.

The nasal cartilages, forming the softer portion of its
framework, are five in number—viz., two upper lateral,
:and two lower lateral, and the cartilage of the septum.

Each upper lateral cartilage is lattened and trian-
‘gular in shape. Its anterior margin articulates with
ithe cartilage of the septum. The posterior edge arti-
rculates with the nasal process of the superior maxillary
rand nasal bones. The lower edge is connected by
ifibrous tissue with the lower lateral cartilage.

The alar or lower lateral cartilages are two in
'number, and completely separate. They are of the
tform of a horseshoe, with the concavity posterior, and
'with the external limb longer than the internal.
"The convexity of these two cartilages is situated in
ithe thickness of the lobe, on each side of the anterior
‘inferior angle of the cartilage of the septum. The
‘inner limb of this cartilage has its back against that
of the opposite side and to the cartilage of the septum
in the median line.

There are three or four small cartilaginous plates,
ssituated in the tough membrane connecting the lower
lateral (alar) cartilage with the nasal process of the
ssuperior maxilla—the sesumoid,
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The ale of each side are further composed of
masses of cellular tissue placed below and behind
the alar cartilages.

The bony framework is formed by the nasal bones,
to which the external nose owes its form in a great
measure ; their method of articulation with the frontal
and superior maxillary greatly determining its shape
and dimensions,

These two oblong bones, form by their junc-
tion along the middle line in front the * bridge”
of the nose; they articulate with the frontal and
ethmoid, with the superior mazille and with each other.
The alar cartilages articulate by their lower edges.

The great vascularity of the nose and of the adja-
cent parts renders union after wounds very rapid ;
indeed, there are cases where the entire organ has
been cut off, and been for some little while removed
from the body, reuniting entirely after careful adjust-
ment. Plastic operations for the restoration of the
nose depend greatly for their success on the surgeon’s
ingenuity, but also on so fashioning the flaps that they
retain the vessels in their continuity, thus providing
for their thorough nourishment.

SURGICAL ANATOMY OF THE NASAL FOSSAE AND
SINUSES OF THE NOSE.

Before exposing the contents of the nasal fossw, an
opportunity should be taken of examining the nares
by means of the speculum, of performing the operation
of passing probes into the nasal ducts and Eustachian
tubes, of plugging the posterior nares, of introducing
the fingers and instruments for the detection or re-
moval of nasal and pharyngeal polypi, &e.
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Disseetion.—The saw is to be entered on one or
other side of the crista galli, and to be carried gently
downwards through the frontal and nasal bones, the
cribriform plate, and a portion of the body of the
sphenoid; the hard palate on the same side is next
to be sawn through, the soft parts cut through with a
scalpel in the same line, and the remaining portion of
the body of the sphenoid divided. The nasal cavity
being thus divided, one half will show the septum
and the other the meatuses. Each nasal fossa pre-
sents for examination a roof, floor, internal wall, ex-
ternal wall, and the anterior and posterior nares. The
vertical diameter of the nasal fossee is greater at
the middle of the cavities than at the anterior or
posterior parts, and the transverse diameter greater
below than above.

The roof is formed by the nusal bones, the nasal
gpine of the frontal, the cribriform plate of the eth-
moid, and the body of the sphenoid. It is to be
noted that the entire roof is not horizontal, the eribri-
form plate only being so, and that it slopes down-
wards at front and back.

The floor is formed by the palate plates of the
superior maxillary and palate bones.

The internal wall or septum is formed chiefly by the
perpendicular plate of the ethmoid and by the vomer ;
the septal plane is further assisted by the nasal spine
of the frontal, the crests of the nasal, superior maxilla,
and palate bones. (The septum is rendered complete
by the triangular cartilage, which projects forwards,
assisting in giving shape and prominence to the
nose.)

The outer wall is divided into the three meatuses by
the projection from it of the three turbinated bones.

C
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It is formed by the nasal, the superior maxillary,
the lateral mass of the ethmoid, and the lachrymal
bones; posteriorly by the ascending plate of the
palate, and the internal pterygoid plate of the sphe-
noid ; the wall is completed by the lateral cartilages.

Meatuses.—The outer wall of each fossa is sub-
divided into three (sometimes four) irregular channels,
termed meatuses—viz., superior, middle, and inferior.
The bones entering into the formation of these mea-
tuses are all those of the face, excepting the malar
and inferior maxilla.

They are divided by the three turbinated bones.

The superior meatus lies beneath the superior
spongy bone, and is the smallest, and has opening
into it the posterior, ethmoidal, and sphenoidal cells.
At the back is the spheno-palatine foramen, com-
municating with the spheno-maxillary fossa.

The middle meatus lies beneath the middle spongy
bone, and has opening into it in front, the frontal
sinus (infundibulum), the anterior ethmoidal cells,
and the opening of the antrum, which is almost im-
possible to find on the living body. (7Vide Superior
Maxillary Region.)

The inferior meatus, the largest and most important,
lies beneath the inferior spongy bone; it extends
almost the whole length of the fossa; its lower
border, thick and rounded, descends almost to the
floor, sometimes converting the meatus into a canal;
anteriorly, where it joins the nasal process of the
superior maxilla is the orifice of the nasal duct.

The opening into it is the nasal duct. This canal
extends from the orifice in the meatus to the lachry-
mal sac (vide Orbital Region), and this orifice is
situated about half an inch behind the ascending plate
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of the superior maxilla, and nearly opposite the centre
of the under surface of the lower turbinated bone.
It is somewhat valvular, owing to the folds of mucous
membrane which pass into the aperture and which
are continued up the tube. It takes a direction from
below, outwards, forwards, and upwards.

To pass a probe into the nasal duct, the instrument
should be first bent into the shape of an italic j|
which should be passed first along the floor of the
fossa, with its concavity towards the entrance; the
point is next to be pushed gently beyond the ascend-
ing plate of the superior maxilla, and kept in close
contact with the outer wall; then it is to be slightly
rotated between the fingers, until the point presents
upwards and outwards towards the eye ; if the handle
be now depressed, it should enter the canal.

The orifice of the Zustackhian tube is a valvular aper-
ture, situated on the inner surface of the internal
pterygoid plate, and just above the posterior ex-
tremity of the inferior turbinated bone. 70 introduce
a sound or probe into it the extremity of the instrument
should be bent at an angle of about (60°, and passed
along the floor of the nostril with the concavity
downwards, then pushed backwards by the side of
the septum until the mucous membrane of the back
of the pharynx is reached; next it is to be slightly
withdrawn, and rotated between the fingers, so as
to bring its point upwards and outwards, which may
be known to be in the orifice of the tube when it
cannot be made to rotate easily.

The mucous membrane lining the nares completely
covers the surfaces of the above mentioned bony
parts, terminating in front at its juncture with the skin,
In colour it is red, and its superior surface is studded

c 2
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with orifices of glands which secrete mucus. Tt is of
variable thickness, and is very thin where it is pro-

Fic. 2.

a. Position of nasal duct. . 4. Orifice of Eustachian tube. ¢. Orifice
of Steno’s duct. 4. Tonsil between pillars of fauces.

longed into the several sinuses.- It is thickest on the
septum, especially so at its anterior half. It is
moderately thick on the roof of the fossa, where it
invests the proper bones of the nose and the cribri-
form plate of the ethmoid ; it enters the sphenoidal
sinus, and becomes very thin. It covers the anterior
ethmoidal cells and the superior spongy bones; it
sinks into the groove separating this bone from the
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sphenoidal sinus, and closes the spheno-palatine canal;
and so it may be traced over each portion of the
bony and cartilaginous structure to be continuous
behind with the pharyngeal membrane and with the
skin of the face in front.

Arteries.~This membrane is supplied by the spheno-
palatine branch of the internal maxillary, which
divides into two branches; the more internal being
distributed to the septum, divides and passes towards
the anterior palatine foramen; the external is dis-
tributed to the external parietes, and subdividing
supplies the meatuses and spongy bones.

There are also branches from the superior dental
(internal maxillary) to the antrum, from the infra-
orbital, from the pterygo-palatine, and from the
ethmoidal (ophthalmic) and facial.

Veins.—The veins form a peculiarly complicated
plexus (rete nasi), which collect and pass forwards,
terminating in the facial vein; others pass into the
frontal vein, and another set pass through the spheno-
palatine foramen into the plexus in the zygomatic
fossa.

Nerves.—There are two sets of nerves distributed
to the mucous membrane of the nose—viz., (a) those
of special sense; (B) those of common sensation.

(a) The olfactory, derived from the olfactory lobe,
penetrates in three layers the cribriform plate of the
ethmoid bone, and is distributed to the ethmoidal
and sphenoidal spongy bones, and to the upper part
of the septum. (B8) Those derived from the fifth are
the nasal from the ophthalmic division, which passes
to the anterior part of the mucous membrane, and
leaves the cavity of the nose by passing between the
lateral cartilage and the nasal bone (entering by the



22 SURGICAL ANATOMY OF
nasal slit). From Meckel's ganglion are given off
the spheno-palatine branch for the septum and the
external parietes; the posterior and inferior nasal
from the anterior palatine, which is distributed to
the posterior inferior portion of the external wall.

There is a point of considerable practical impor-
tance with regard to the relation borne by the
velum pendulum palati to the posterior nasal aper-
tures. If the mouth be opened there is an in-
voluntary disposition to breathe through it, and
thus the palate applies itself closely to the walls of
the pharynx, cutting off the communication between
the nose and mouth. In syringing out the nostrils,
it will be found that if the mouth be open and the
nozzle of the instrument be introduced into one of
the anterior openings, the current of fiuid will wash out
the entire nasal cavity and pass out through the other
again. In the case of the introduction of the mirror
in posterior rhinoscopy, the palate must be forced
forward by the emission of nasal sounds, or drawn for-
wards by hooks or forceps constructed for the purpose.

Nasal polypi of the fibro-cellular variety developed
in the submucous tissue of this region are covered
with ciliated epithelium, and are usually attached
to one of the superior turbinated bones. The more
formidable forms of growths generally project into
the fosse from the antrum or base of skull. The
posterior nares, oval in form and of the same shape
as their bony boundaries, enter into the formation of
a region termed the naso-pharyngeal, situated midway
between the nasal fosse and the pharynx. It is
formed also by the body of the sphenoid, the basilar
process, and the pterygoid plates.

The basilar process is the usnal locale of naso-

= R R————
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pharyngeal polypi, and its situation is readily
recognised by passing the finger behind the velum
pendulum palati, which frequently has to be divided
in order to remove such growths.

SURGICAL ANATOMY OF THE REGION OF THE
ORBIT.

In the following short description of the orbital
region those parts only of the eyeball and appendages
of the eye which are the seat of the ordinary surgical
operations are treated of. An account of those parts
which are contained within the globe, and of the
operative proceedings connected with them, are better
referred to works devoted either to descriptive anatomy
or to ophthalmic surgery, as the limits of the present
volume scarcely admit of so special a subject.

Lzternal Orbital Region.

The external orbital region comprises that of the
eyelids and the lachrymal apparatus.

The eyelids consist of the following layers :—The
most external is the skin, which is remarkably thin ;
next in order is the subcutaneous cellular tissue,
very loose, and destitute of fat, continuous with that
of the forehead, and very liable to infiltration, if the
effusion of blood takes place beneath the tendon of
the oceipito-frontalis; then the orbicularis palpebrarum
muscle, separated by the palpebral vessels from the
tarsal lizament and cartilages. The arteries consist
of the palpebral branches of the ophthalmic which
anastomose with the facial, temporal, infra-orbital,
supra-orbital, and lachrymal. The veins, as a rule,
accompany the arteries. The nerves are derived
from the facial, the superior maxillary of the fifth
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and the third, which supplies also the levator pal-
pebree. The next layer is formed of cellular tissue
and fat, particularly developed at the margin of the
lids, where it is continuous with that of the orbit.
The most internal layer is the palpebral conjunctiva,
which covers in the Meibomian follicles. The tarsal
certilage of the upper lid is strengthened by the in-
sertion into it of the levator palpebrie. The free
border of the lids presents the orifices of the Mei-
bomian and ciliary follicles, and their outer margin
the cilia. The Meibomian glands are about thirty or
forty in number, having corresponding ducts, on
either side of which open a number of small cul-de-
sacs. The office of their secretion is to prevent ad-
hesion of the eyelids; the ciliary follicles are subject
to dilatation and suppuration forming stye. The inner
angle presents the tendo-oculi, the inosculation of the
angular and ophthalmic arteries and their veins, the
lachrymal sac, puncta lachrymalia, and in the canthus
the caruncula lachrymalis, having on its outer side
the plica semilunaris.

The conjunctiva, after its reflection over the eye-
ball, becomes transparent, and its blood-vessels are
invisible, unless conjunctivitis is present. These
vessels are arranged as a network over the entire
surface of the globe, and can be caused to slide over
the subjacent cornea or sclerotic, owing to the cellular
membrane existing between them. It will be ob-
served in the inflammatory condition that the direc-
tion of the blood-vessels of the sclerotic are arranged
radially, and are pinkish in colour, owing to their
lying in its dense substance, whereas the conjunctival
vessels are scarlet.

The lachrymal apparatus, which includes the lachry-
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mal gland, the lachrymal ducts, the conjunctival
surface of the eyeball, the canaliculi, the lachrymal
sac and its duct (nasal duct), is situated partially
within the orbital cavity, partially in the eyelids, and
partially in the nose.

The lachrymal gland lies in a depression situated
at the external and superior aspect of the orbital
fossa. It is enclosed in a fibrous capsule, and gene-
rally consists of two portions—an orbital, the larger,
and an anterior or palpebral; the outer margin of
the aponeurosis of the levator palpebrae muscle
forming a partial separation of these two portions.
Its relations arve as follows :— Superiorly, the peri-
osteum of the orbit (dura mater), inferiorly, the eyeball,
and superior and external recti muscles, anteriorly
it is closely adherent to the posterior aspect of the
upper lid. Within it, are the lachrymal branch of the
ophthalmic artery, inosculating with the orbital branch
of the internal maxillary, with their accompanying
veins; the lachrymal branch of the ophthalmic di-
vision of the fifth nerve, which inosculates with the
orbital branch of the superior maxillary division of
the fifth. These structures enter at its posterior and
external margin. The ducts of the lachrymal gland,
which are about ten in number, are so arranged that
they open in a row on to the conjunctiva, where it is
reflected from the upper lid to the globe.

The laehrymal canals commence at the puncta lachry-
malia, which are seen, on everting the lid, as the
centres of small eminences, situated about a quarter
of an inch from the inner angle, on the inner aspect
of the margin of the lid, These minute openings are
kept in contact with the conjunctival surface of the
globe by the action of the tensor tarsi, so that they
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always lie in the current of the tears. In each canali-
culus, immediately below the punctum, is a small

Fra. 3.

Lachrymal apparatus and nasal duct. 1. Lachrymal sac.
2. Tendo-oculi. 3. Valvular folds in nasal duct. 4. Orifice
of nasal duct. 5. Lower turbinated bone. 6. Inner wall
of antrum. (Bristles introduced into the puncta lachrymalia.)

cul-de-sac, beyond which, after enclosing the carun-
cula, the canals join previous to entering the lachry-
mal sac. Their posterior portion is subconjunctival,
a circumstance of considerable practical value in the
operation of reinstating the course of the tears when
from any cause the orifices of the puncta do not per-
form their function of receiving the tears. That
portion which is common to both canaliculi is bound
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down by the tendo-oculi. The process by which the
continuous flow of tears between the lachrymal gland
and the nose is kept up, is not entirely clear; it is
very probably in a great measure owing to suction
caused by exhaustion in the nasal duct.

The lachrymal sae is the superior dilated extremity
of the nasal duct, and consists of a tube of fibro-elastic
tissue, lined with epithelium, continuous through the
puncta with the conjunctiva, and by means of the
nasal duct, with the mucous membrane of the nose.
It is situated at the internal angle of the eye, and is
lodged in a hollow formed by the os unguis and the
nasal process of the superior maxillary. It is covered
in by the skin, subcutaneous cellular tissue, orbicu-
laris muscle, by the tendo-oculi, and the internal
portion of the palpebral aponeurosis. The exact
situation of the sac can be felt with the finger, and
the best landmark is the anterior lip of the lachrymal
groove, surmounted by a small tubercle of bone,
formed by the external border of the nasal process
of the superior maxilla, or if both the lids be
abducted from the mesial line, tension is made on
the tendo-oculi, which will show itself as a flat
cord immediately over the sac, bisecting it.

To wntroduce a probe into the nasal duct by the punctum
lachrymale.—It is frequently necessary to pass a probe
into the nasal canal through the punctum; the lower
lid is to be everted, when the punctum will be seen
about two lines from the inner angle on a small
papilla. The probe is first to be introduced verti-
cally, and pushed downwards for a short distance,
when the hand is to be depressed, and the probe
pushed inwards until arrested by the os unguis, then
raised again vertically ; when the slightest pressure
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will cause it to traverse the lachrymal sac and enter
the nasal canal, pushing it downwards, backwards,
and inwards.

When suppuration takes place in the lachrymal sac,
and ulceration through the integument follows, la-
ehrymal fistula is the result,

The tears may be prevented passing into the puncta,
owing to their being obstructed, or to eversion of the
lid from some cause, such as ectropion, as a result of
a burn or other injury, or cicatrization after syphilitic
ulceration.

Internal Orbital Region.

Dissection.—To expose the contents of the orbit (the
skull cap having been removed) a saw should be
entered through the frontal bone, first in a line with
the inner angle and the optic foramen, and again in
a line with the outer angle and sphenoidal fissure ; a
few taps on the orbital plate with a hammer will
break it through, and the triangle of bore can be
readily tilted forwards by a blow on the margin of the
skull ; the ring round the optic foramen should be
retained, as the muscles are attached to it.

Boundaries.—The bony walls of the orbit are formed
as follows :—

The roof, concave, directed downwards and forwards,
by the orbital plate of the frontal bone in front, and
by the lesser wing of the sphenoid behind. The floor,
nearly flat, by the malar, superior maxillary, and orbi-
tal plate of palate. Outer wall, concave by the greater
wing of sphenoid and malar bone. ZInner wall, flat,
by the lachrymal, os planum of ethmoid, and
sphenoid. Regarding the shape of the orbit as nearly
conical, its base is mnearly quadrilateral, and at its
several angles are found the sutures of its component
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bones. At its external, that of the external orbital
process of the frontal with the malar; at its internal,
that of the frontal with the lachrymal and nasal process
of superior maxilla; below, that of the malar with the
superior maxilla.

[ts apex corresponds to the optic foramen and
sphenoidal fissure.

The spheno-maxillary fissure is found on the floor
of the orbit. The continuity of this fissure with the
spheno-maxillary fossa explains the protrusion of the
eyeball from processes of tumours passing through it
from the spheno-maxillary region.

Contents.—The periosteum of the orbit is formed by
the dura mater, and enters the cavity by the optic
foramen and anterior lacerated fissure. FEach surface
splits into two layers—one continuous with the peri-
cranium at the upper margin of the circumference,
or with the periosteum of the face, and the other
which forms the palpebral ligament of the lids,
The muscles which act upon the globe are six in
number—namely, the four recti and two obliqui,
and one muscle acting upon the upper lid, the
levator palpebree. These muscles are enclosed in
fibrous sheaths derived from the orbital aponeurosis.
At their insertion their tendons become expanded
upon and continuous with the sclerotic. The com-
plete division of the aponeurotic sheaths as well as
of the tendons is necessary in the operation for stra-
bismus, as these investments if left undivided still
exert considerable power over the globe, owing to
their completely enclosing both muscle and tendon.
The recti tendons are inserted into the sclerotic
about a quarter of an inch behind the cornea. The
upper and lower eyelids are united to the sheaths of
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the superior and inferior recti muscles by an offset of
the palpebral aponeurosis, forming the posterior boun-
daries of the superior and inferior oculo-palpebral
cul-de-sacs. A knowledge of the arrangement of
these aponeurotic expansions and of their situations
is of some considerable importance in the diagnosis of

Fia. 4.
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Aponeuroses of orbit. (Altered from Beraup.) 1. Dura
mater. 2. Prolongation of dura mater into the posterior
palatine canal. 3. Superior rectus enclosed in its sheath.
4. Optic nerve, 5. Inferior rectusin its sheath. 6. Process
of aponeurosis of inferior oblique attached to the palpebral
aponeurosis. 7. Inferior oculo-palpebral cul-de-sac. 8. In-
ferior tarsal cartilage. g. Ocular portion of orbito-ocular
aponeurosis. 10. Superior tarsal cartilage. 11. Palpebral
aponeurosis,  12. Superior oculo-palpebral cul-de-sac.
13. Process of aponeurocsis of superior oblique attached to
the palpebral aponeurosis. 14. Periosteum of frontal bone
continuous with that of the orbit.

intra-orbital injury or disease, as by their attachment,
and situation they facilitate or impede the course taken
by blood or pus. Ecchymosis beneath the conjunctiva
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is almost invariably a symptom of fracture of the roof
of the orbit after injury of the head.

The eyeball and its vessels and nerves lie in a mass
of fat and cellular tissue, which serves as a cushion
for the optic nerve and for the globe in its various
movements, and as a support for its accessory struc-
tures. This cellulo-fatty mass is continuous with the
cranial cellular tissue, and with that of the zygomatic
and spheno-maxillary fossz.

The arteries are derived from the ophthalmic branch
of the internal carotid, which enters the optic foramen
below the nerve, and forms free anastomoses with the
temporal, facial, and internal maxillary.

The veins generally accompany the arteries, and
terminate in a large vein, the ophthalmic, unprovided
with valves, which, after being formed both without
and within the orbit, passes as a trunk between the
two heads of the external rectus muscle, and enlarges
into the cavernous sinus.

T'he nerves are—the optie, the third, the fourth, the
ophthalmic division of the fifth and the sixth, with
their branches, and from the lenticular ganglion are
given off the ciliary (short). Paralysis of the third
nerve or motor-oculi, causes ptosis, or a dropping of
the upper lid, external strabismus, dilatation, and
immobility of the pupil. Paralysis of the fourth
nerve, or patheticus, causes impossibility of rotation
of the eyeball, and diplopia; in paralysis of the
sixth, or abducens, the eyeball is turned inwards.

Relations of parts within the orbit.—A good idea of
the actual relations of the contents of the orbital
cavity looked upon as a cone may be obtained by
recarding the eyeball and optic nerve as occupying
very nearly its axis, and the muscles, vessels, and -
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nerves as placed superiorly, inferiorly, externally,
and internally to them. A needle passing through
the axis of the eyeball from its anterior surface back-
wards would traverse successively—(1) the ocular
conjunctiva; (2) the four layers of the cornea—
viz., anterior elastic lamina, the cornea proper, the
posterior elastic lamina, the posterior epithelium ;
(3) the anterior chamber; (4) the pupil; (5) the
anterior layer of the capsule of the lens; (6) the
lens; (7) the posterior layer of the capsule of the lens;
(8) the anterior portion of the hyaline membrane;
(9) the vitreous humour; (10) the posterior portion
of the hyaline membrane; (11) the three layers of
the retina—viz. (a), Jacob’s membrane (rods and
cones) ; (8) the granular layer; (y) the fibrous layer ;
(12) the choroid ; (13) the sclerotic.

The relations of the globe and optic nerve, con-
sidered as occupying the axis of the orbital cavity,
successively exposed by dissection, from either surface
inwards, would be as follows :—

Superiorly, from above downwards (omitting the
dura mater) :—(1) The frontal vessels and nerves,
and behind in the same plane the fourth nerve;
(2) the levator palpebree muscle; (3) the rectus supe-
rior ; (4) the superior set of the muscular branches of
the ophthalmic artery, and the superior division of
the third nerve; (9) the nasal nerve and ophthalmic
artery, and the ciliary vessels and nerves.

Inferiorly, from below upwards :—(1) The inferior
rectus, and the inferior oblique muscles; (2) the
inferior division of the third nerve, and its branch to
the lenticular ganglion; (3) the inferior set of
muscular vessels.

Internally, from within outwards. (1) The supe-
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rior oblique and internal rectus muscles. (2) The ter-
mination of the fourth nerve, the nasal nerve, the
ophthalmic artery and vein, and the anterior ethmoidal
artery.

Ezternally, from without inwards :—(1) The lachry-
mal vessels and nerve, and the lachrymal gland.
(2) The external rectus muscle, between the two
heads of which pass, both divisions of the third
nerve, the nasal of the fifth, the sixth nerve, and
the ophthalmic vein. (3) The nasal nerve, lenticular
canglion, and ophthalmic artery.

The structures divided in the operation of extirpa-
tion of the globe are—the conjunctiva, the sub-con-
junctival tissue, the tendons of the recti and obliqui
with their aponeurotic sheaths, the optic nerve, and

~the long and short ciliary vessels and nerves.

The structures divided in the operation for strabismus
are the conjunctiva, sub-conjunctival tissue, and
rectus tendon with its aponeurotic sheath.

SURGICAL ANATOMY OF THE SUPERIOR
MAXILLARY REGION.

This region may be regarded as that occupied by
the superior maxilla and the tissues covering it. The
superior maxilla is a bone of great surgical interest,
on account of the many diseases to which it is liable ;
hence its position, relations, and connexions are of
the highest practical importance.

The structures exposed in their order on dissecting down
upon the superior maxille are—the skin and superficial
fascia; the lower fibres of the orbicularis palpe-
brarum ; the facial and infra-orbital vessels and nerves;
the zygomatici and the levator labii superioris ; Steno’s
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duct; the transverse facial artery ; the buccal vessels
and nerves; lymphatics, and the buccinator muscle.
In the hollow between the anterior border of the
masseter and the buccinator muscle is a large quantity
of fat and cellular tissue, which contributes, either by
1ts excess or deficiency, to the general contour of the
face.

Articulations of the superior mazilla.—Articulating
with its fellow, it forms the whole of the upper jaw ;
besides this, it articulates with the frontal, ethmoid,
nasal, inferior turbinated, palate, vomer, malar, and
lachrymal. The sutures it forms with those bones
which enter into the formation of the face are very
strong and difficult to separate, so much so, that in
excision it will generally be found more satisfactory
to divide it or its associate near to the articulation
than to attempt to wrench them apart at the sutures.
The processes requiring division in its extirpation
are the palatine, nasal, and malar. Each bone assists
in the formation of three cavities—the mouth, nose,
and orbit; of two fosse, the zygomatic and spheno-
maxillary ; and of two fissures, the spheno-maxillary
and pterygo-maxillary. The relation of these fissures
and cavities to the body of the bone is of great im-
portance in the process of its removal. The apex of
the antrum corresponds on the face to its malar pro-
cess; the base of which looks inwards to the outer
wall of the nose; and its roof is formed by the orbital
plate, and its floor by the alveolar process. The walls
of the antrum are very thin, so that growths or col-
lections of fluid readily cause a bulging of its parietes
and protrusions into neighbouring cavities or ﬁsslt?es.
The fangs of the first and second molar teeth project
into its floor, hence the importance of extracting one
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of these teeth and perforating its socket hefnre_ inter-
fering with any doubtful tumour connected with the
cavity. :
Besides the growths which are developed in the
antrum, the bone is surgically interesting as being
subject to an arrest in its development, kuuw_u as
Jissured or cleft palate, frequently associated with a
similar one in its appendage, the upper lip, t‘ETﬂ:lEd
kare-lip.  During its development that portion
which carries the incisor teeth is a separate segment,
and if this segment be ununited the result is a deep

F1a. 5.

Fiz. 2z shows the defective development of the superior
maxillary bones, from a fetus seven months old ; and figs.
6, 7 show the central mass formed of two portions. In these
cases, particularly in fig. 5, the fact of the central portion
being composed of two intermaxillary bones is well seen,
the fissure being in the mesial line exactly under the nostril;
(Fzrousson.)

D 2



J0 SURGICAL ANATOMY OF THE REGION OF

fissure, extending backwards into the palate ; occasion-
ally these segments in hoth bones are thus discon-
nected, in which case they both hang from the end of
the vomer, leaving a chasm in the roof of the mouth,
a condition usually associated with a double hare-lip.

Structures divided in Excision of the Upper Janwbone,.—
Supposing the incision through the upper lip, along
the ala of the nose, towards the inner angle of the
orbit and along its lower margin to be adopted ; first
are the tissues composing the upper lip—viz., the in-
tegument, the orbicularis oris muscle, the cellular
tissue containing the labial glands, the coronary
vessels, facial, and branches of the second division of
fifth nerves, and the mucous membrane. Next carry-
ing the incision along the ala and side of the nose,
the integument, fascia, levator labii superioris, alce-
que nasi, with its aponeurosis, the angular vessels and
branches of the infra-orbital and facial nerves. The
incision along the lower border of the orbit divides
the integument, aponeurosis, orbicularis palpebrarum
muscle, the vessels of the lower eyelid, and the
orbital fascia; and if a portion of the floor of the orbit
be removed, the tendon of the inferior oblique, and
by turning back the flap enclosed by these incisions,
the attachments to the bone of the following muscles—
orbicularis, levator labii superioris et al® nasi, levator
labii superioris, compressor naris, depressor labii supe-
rioris, levator anguli oris, buccinator, infra-orbital
vessels and nerve, and facial vessels and nerves. The
advantage of this method of external incision is that
the vessels are divided near their termination, and not
through their larger branches, and the duct of the
parotid is left entire, without the risk of salivary
fistula, besides leaving an almost unnoticeable cicatrix,
by following the natural furrows of the face.
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In the second stage of the operation, an incisor
tooth being extracted, the gum, alveolar process and
structures forming the hard palate—malar and nasal
processes, with a portion of the floor of the orbit. In
the subsequent dislocation of the bone, the internal
maxillary artery, with its vein and the branches after
they have gained the pterygo-maxillary fossa; and
the posterior palatine nerves are divided.

SURGICAL ANATOMY OF THE REGION OF THE
SOFT PALATE AND TONSIL.

The soft palate, which is suspended obliquely from
before backwards from the posterior border of the
palatine arch, or hard palate, is a curtain consisting
of mucous membrane, muscular and fibrous tissue,
vessels and nerves, forming an incomplete septum
between the nasal and buccal cavities, serving to
prevent the food from passing upwards into the
nasal fosse, helping to push it downwards into the
pharynx during deglutition, and also acting upon the
quality of the voice. Its movements are elevation,
depression, and transverse tension. It is concave
anteriorly, and its inferior anterior border presents
two semilunar margins, the edges of which pass
downwards to the sides of the tongue, united in a
central raphé, from which depends a prolongation, the
uvula,

In structure the soft palate consists anteriorly and
inferiorly of a mucous membrane, thickly studded
with muciparous glands, continuous with that of the
posterior region of the mouth, and posteriorly and
superiorly of a second membrane, continuous with that
of the naso-pharyngeal region. Between these mucous
layers is a musculo-tendinous one, consisting of por-
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tions of the following pairs of intrinsic muscles—the
levatores palati and the tensores or circumflexi palati ;
and of ewtrinsic muscles, the palato-glossi and the
palato-pharyngei. Some delicate muscular fibres
are to be found in the uvula. The order in which the
structures enter into the formation of the velum
1s as follows :—From before backwards (1) the an-
terior layer of mucous membrane; (2) the aponeu-
rosis of the tensores palati, with which is blended the
attachments of the palato-glossi and palato-pha-
ryngei; (3) the levatores palati, uniting in the median
raphé ; (4) the posterior layer of mucous membrane.

The pillars of the fauces are formed by the divergence
of the palato-glossus and palato-pharyngeus, and in-
clude a triangular interval, the base being downwards,
in which is situated the tonsil. The posterior pillars
formed by the palato-pharyngei are nearer each other
than the anterior, formed by the palato-glossi.

The space between the palatine arches of both sides
is called the esthmaus of the fauees, and is bounded above
by the free margin of the palate, below by the dorsum
of the tongue, and laterally by the pillars of the
fauces and tonsils.

A correct knowledge of the attachments and ac-
tions of the muscles of the soft palate is of great
importance, with a view to the successful performance
of operations for the relief of fissures or clefts in it.

The fibres of the levator palati pass downward and
inward, spreading out on the velum as a layer, which
is embraced by the two planes of fibres of the palato-
pharyngeus and unites with its fellow of the opposite
side. The tensor palati ends in a tendon, which is re-
flected horizontally round the hamular process ot the
sphenoid, and after spreading out is inserted into the
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aponeurosis of the velum, below the levator palati,
and into the palate bone. The position of the hamular
process, an important guide in the performance of
operations, can be felt distinctly in the substance of
the soft palate, internal to and slightly posterior to
the last molar tooth.

The action of the palatine muscles upon a fissure
existing in the velum would obviously produce a
separation of its margins, and it has been shown that
the muscular action by which these margins are brought
together is caused by the upper semicircular border
of the superior constrictor of the pharynx, and that

Fic. 8.
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This figure represents the posterior nares and upper sur-
face of the soft palate. 4. Levator palati; the dark line
shows where it should be cut across. 5. The inner bundle
of fibres of the palato-pharyngeus ; the dark line indicates its
place of division. «¢. The palato-glossus, with the mark
for incision, when necessary. d. The tensor palati, in rela-
tion with the cartilaginous extremity of the Eustachian tube.
e. The posterior extremity of the inferior turbinated bone,
f- The septum. g, g. The uvula on cach side stretched
apart. (FercussoN.)
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the muscles to be divided in the operation of staphy-
loraphy or stitching up the fissure, are the levatores
palati and the palato-pharyngei, the upper expanded
fasciculi of which are divided into two parts by the
levatores palati, and if necessary the palato-glossi.
(Fergusson.)

The levator palati is to be divided on both sides by
putting the undeveloped velum upon the stretch,
when a double-edged knife is passed through the soft
palate, just on the inner side of the hamular process,
and above the line of the levator palati.

Another method of dividing the levator palati is by
passing a knife curved on the flat through the fissure
and behind the flap, its edge making an incision half
an inch long, half way between the hamular process
and the orifice of the Eustachian tube, and perpendi-
cular to a line drawn between them.

The palato-pharyngeus is to be divided by cutting
through the posterior pillars just below the tonsil.
Occasionally the palato-glossus requires division.

The tonsilsor amygdale aretwo small glandular bodies,
varying in size in different individuals, situated be-
tween the anterior and posterior pillars of the fauces ;
they are in relation, externally with the superior con-
strictor, and by it separated from the internal carotid
and ascending pharyngeal vessels ; below they rest on
the side of the base of the tongue. The position of
the tonsil corresponds with the angle of the inferior
maxilla, at a point nearly opposite the root of the
alveolar process of the second molar tooth. Under
certain circumstances the carotid artery is in danger
of being wounded, such as in excision of the gland
or the evacuation of pus, when by its enlargement it
is brought still more closely into connexion with the
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vessels, but if the precaution be taken of lifting it
well from its bed forwards and inwards before the
knife is applied for its removal, the risk in this in-
stance is avoided; and in the latter, care must be

Fra. 9.

Relation of the right tonsil viewed laterally, the half of the
lower jaw having been removed. 1. Steno’s duct crossing
the masseter and opening into the buccal cavity. 2. Ascend-
ing pharyngeal artery. 3. Stylo-pharyngeus muscle.
4. Pharyngeal branch of vagus. 5. Glosso-pharyngeal nerve.
(Behind which is seen the internal carotid artery.) 6. Tonsil
lying between the pillars of the fauces. 7. Stylo-glossus
muscle, hooked aside. 8. Wharton’s duct. ¢. Sublingual
gland. 10, Superior lobe of submaxillary gland. 1. Stylo-
hyoid muscle, hooked aside. 12. Gustatory nerve.
13. Submaxillary gland. 14. Spinal accessory nerve.
15. Hypoglossal nerve.

taken not to push the knife forwards in the line of
the angle of the jaw, but backwards into the tumour
towards the spine, and so allow it to cut its way out,
towards the median line of the body.
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The wessels of this re-
gion are derived from the
ascending pharyngeal of
the external carotid, the

ascending palatine and
tonsillitic of the facial,

the dorsalis lingue of the
lingual, and the descend-
ing palatine of the in-
ternal maxillary; and the
nerves, from the glosso-
pharyngeal and Meckel’s
ganglion,

Sketch of the relattonsof the
left tonsil viewed from above, 1.
Superior cervical ganglion. 2,
Internal carotid artery and jugu-
lar vein. 3. Digastric muscle.
4. External carotid artery. 5.

SURGICAL ANATOMY OF
THE PAROTID REGION.

The houndaries of the

Glosso-pharyngeal nerve (drawn
too thick). 6. Stylo-pharyngeus
muscle. 7. Stylo-glossus muscle.
8. The tonsil. g. Section of
the pharynx and its mucous

parotid region are some-
what difficult of definition,
partly on account of the
irregularity of the gland,

membrane.
and partly on account of

its belonging both to the cranium and to the neck. The
following appear to be the simplest :—7Zn front, the
posterior border of the ramus of the jaw ; bekind, the
mastoid process of the temporal bone, the carti-
lage of the ear and the edges of the sterno-mastoid
and digastric muscles; above, the zygomatic arch; and
below, an imaginary line drawn horizontally backwards
and inwards from the angle of the jaw to the styloid
process, by the stylo-hyoid and stylo-maxillary
ligaments, and the process of cervical fascia passing
from the sterno-mastoid to the jaw. The dimensions
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of this region obviously vary with the several move-
ments of the lower jaw ; moreover, there are certain
differences in its size with respect to the age of the
individual : thus, in the infant, the region is broader
in proportion below, on account of the obliquity of
the jaw and the non-development of its angle, and
bulges externally, on account of the quantity of fat
and -lymphatics contained within it; again, in old
age, in the edentulous state, the base of the region
becomes broader, owing to the falling forward of the
jaw.

Disseetion—On removing the integument covering
the parotid gland, it will be seen to be enveloped in
an incomplete capsule derived from the cervical fascia
which separates it from neighbouring structures.

The relations and connexions of the parotid gland are,
externally and superficially the lymphatics, the platysma
myoides, some few branches of the superficial cervical
plexus, and the integument; anteriorly, the posterior
border of the ramus of the jaw, the external and
internal pterygoid muscles, between which lies a pro-
cess of the gland ; inferiorly and posteriorly, the mastoid
process, the sterno-mastoid, posterior belly of digas-
tric, styloid muscles, transverse process of atlas, in-
ternal jugular vein, internal carotid artery, eighth
pair of nerves, hypoglossal nerve, and the superior
cervical ganglion of the sympathetic.

The substance of the gland contains so many im-
portant structures that operative proceedings con-
nected with it are rendered excessively diflicult and
hazardous. 'The external carotid artery traverses its
posterior part, giving off its anterior and posterior
auricular and superficial temporal branches. Behind
the external carotid is the external jugular vein,
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which receives numerous branches in its substance,
A quantity of lymphatics are also found in relation
with the gland. The superficial lymphatic ganglia
receive the vessels of the scalp; those within the
gland, the vessels from the eyebrows, lids, and

Fia. 11.

Sketch of the deep relations of the right parotid gland,
(the gland itself has been removed and the ramus of the
lower jaw drawn forward). 1. Remains of aponeurosis of
gland. 2. Digastric muscle. 3. Stylo-hyoid muscle.
4. Stylo-pharyngeus (drawn aside). 5. Stylo-glossus muscle.
6. Stylo-maxillary ligament. 7. External jugular vein.
8. External carotid. ¢. Lingual artery seen through an
opening in the aponeurosis. 10. Posterior auricular artery.
11. Transverse facial artery. 12. Internal maxillary artery.
13, Anterior and middle temporal arteries. 14. Internal
carotid. 5. Hypoglossal nerve., 16. Glosso-pharyngeal
nerve, I7. Trunk of facial nerve. 1¢. Steno’s duct.

cheeks ; and the deepest, which accompany the in-
ternal carotid, are the vessels of the temporal and
maxillary regions. The facial nerve, after it has
passed through the stylo-mastoid foramen, enters the
posterior and inferior portion of the parotid, and
thence spreads out into several large plexiform
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branches (pes anserinus), after which it ramifies
amongst the muscles of the face. The auriculo-
temporal branch of the inferior maxillary nerve also
enters the gland after having passed behind the neck
of the jaw, and forms inosculations with the facial.
The auriculo-parotidean branch of the cervical plexus
enters the gland anteriorly and inferiorly, inosculating
with the preceding.

The existence of the tough fibrous investment
which encloses the gland almost entirely and binds
it so tightly in its place, accounts for the intense pain
in inflammation, as in paretitis, or abscess. Wounds,
or the results of abscess in the substance of the gland,
may give rise to salivary, fistule, which are frequently
very troublesome to close; and in the removal of
tumours connected with it, or in its neighbourhood,
there is, of course, great danger of severe hmmor-
rhage, and of wounding the facial nerve, thus causing
paralysis of the facial muscles. The surgical relations
of the duct of the parotid have been already con-
sidered (vide Face). The external carotid may be com-
press sed against the styloid process in the adult, but
it is 1mp05a1hle in the {:hlld owing to the undevelﬂped
state of that portion of the hnne.

SURGICAL ANATOMY OF THE PTERYGO-
MAXILLARY REGION.

The surface markings of this region are the bﬂn}*
prominences of the zygoma and lower jaw, and the con-
tour of the masseter muscle, the tendinous intersec-
tions of which are very evident during its action. If
the finger be passed into the muuth, the superior
border fJf the lower jaw, the internal aspect of its
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ramus, and its anterior border can be felt; and if
the jaws are apart, its coronoid process; the mutual
relations of which should be carefully noticed.
Dissection.—The superficial dissection of the face
being completed, and the facial nerve, the transverse
facial vessels, with the duct of the parotid, cut and
turned forwards, that portion of the parotid which
lies upon the masseter is to be turned back towards
the ear, and the masseter itself exposed. Two
sets of fibres will be seen—the anterior forming the
greater bulk of the muscle, and behind and bhelow
these some oblique fibres, which are inserted beneath
the anterior. The origin of these fibres is on the
under and inner surface of the zygomatic arch. It is
to be noticed that the zygoma is entirely subcutaneous.
Next, the extremities of this process are to be divided
with a saw, and the included portion of bone with the
origin of the muscle turned downwards upon the
ramus of the jaw, noticing the attachment of the tem-
poral fascia to its upper border, and taking care not to
divide the masseteric nerve and artery, which enter
the under and upper aspect of the masseter through
the sigmoid notch, or to injure the external lateral
ligament of the temporo-maxillary articulation. The
ramus of the jaw is next to be divided transversely,
about three-quarters of an inch below the notch, taking
care not to injure the inferior dental vessels and nerve
which enter the bone on its inner surface. The neck
of the condyle should then be nipped through, and the
portion of bone (including the coronoid process and
a part of the ramus) carefully lifted up, with the
attached temporal muscle; some fibres of this muscle
must be divided in order to do this, and as the buccal
nerve and artery usually lie immediately beneath
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them, some caution is necessary in order to avoid
their division.

Contents.— Immediately beneath the bone thus
raised, are seen a portion of the internal maxillary
artery, the external pterygoid muscle, and emerging
from its lower border the gustatory branch of the third
division of the fifth, the mylo-hyoidean branch of the
inferior dental nerve, part of the internal pterygoid
muscle, the trunk of the inferior dental and deep
temporal nerves, the internal lateral ligament of the
temporo-maxillary articulation, and in front of the
internal pterygoid the posterior portion of the bucci-
nator.

The wessels of this region are, in the superficial
dissection—the transverse facial or external maxillary,
which arises from the external carotid in the parotid
gland, just above the angle of the jaw, and in rela-
tion with the portio dura and Steno’s duct, crosses the
masseter a little below the zygoma.

In the deep dissection the internal maxillary artery
commences at the outer border of the neck of the jaw-
bone, lying in the first part of its course behind it, and
in front of the internal lateral ligament ; it then curves
forwards to the lower border of the external pterygoid
muscle, lying on it, and, generally disappearing be-
tween its two heads, passes into the pterygo-maxillary
fossa. The trunk of this vessel or its descending
branch, the inferior dental, are usually divided in re-
section of the bone. Its tortuous course and variable
position render it the more liable to be wounded.

The nerves are derived from the inferior maxillary
division of the fifth, which passes into the mg'iu;wl
through the foramen ovale of the sphenoid. The
nerve consists of two portions—a muscular, distributed
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to all the muscles of mastication—viz., masseteric,
deep temporal, pterygoid, buccal; and a sensory—
the inferior dental, auriculo-temporal, and gustatory.

The relations of the salivary glands to the body of

the inferior maxilla are of considerable importance
with regard to operations on it. The parotid envelopes
the posterior border of its ramus, and passes behind
its neck as far as the styloid process of the temporal
bone; the submaxillary gland is partially lodged in a
fossa, below the attachment of the mylo-hyoid, which
during flexion of the head is concealed beneath, and
in extension is considerably disengaged from the
bone—facts to be considered in operations in the
region of the upper part of the neck.

The temporo-mazxillary articulation is formed hetween
the glenoid cavity of the temporal bone and the con-
dyle of the lower jaw. Interposed between the hones
is a biconcave interarticular fibro-cartilage, above
and below which is a synovial membrane. The ex-
ternal portion of the circumference of this cartilage
is connected with the external lateral ligament, in-
ternally with the capsular ligament, whilst a portion of
the tendon of the external pterygoid muscle is inserted
into it in front controlling its movements, Tle
ligaments are the external lateral, attached to the
tuberele on the zygoma and to the external surface
of its neck, which is covered over by the purotid
gland; and the internal lateral, attached to the spine
of the sphenoid and to the inner margin of the dental
forumen. The external pterygoid muscle is in relation
with this ligament above, the internal maxillary
artery lies between it and the neck of the jq“hmw
and Detween it and the ramus of the jaw are the in-
ferior dental vessels and nerve; and on its inner side

i
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is the internal pterygoid muscle. The St}*ln-mﬂxillﬂ'ﬂ;{
lizament, really a slip of the deep cervical fascia, 1s
attached to the styloid process of the temporal bone
and to the inferior angle of the lower jaw, 1t separates
the parotid from the submaxillary gland, and gives
origin to some fibres of the stylo-glossus muscle.
Owing to the numerous movements which the
muscles of mastication are capable of causing, and
to the comparative laxity of the ligaments of the
articulation, the lower jawbone is liable to partial or
complete dislocation. The condyles glide forward,
carrying the interarticular fibro-cartilages with them,
upon the eminentiz articulares, in such conditions as
yawning or laughing, or masticating large morsels;
the combined action of the masseter and internal
ptervgoid muscles drags them under the zygomatic
arches, whilst the temporal muscles drag the displaced
bone upwards, The obstacle to reduction appears to
be, that in most cases the coronoid process is, as it
were, locked in front of the malar tubercle, Partial
luxation of one condyle is of common occurrence, and
oceasionally a portion of that process of the parotid
which wraps round the neck of the jaw is included
between the opposing surfaces, causing severe pain

‘and inconvenience. The principle upon which re-
-duction is effected is by introducing some solid body

between the molar teeth so as to form a fulerum,
whilst the power is applied at the symphysis, at the
same time that the angles are depressed.
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SURGICAL ANATOMY OF THE LINGUAL REGION.

The tongue completely occupies the cavity of the
mouth when it is shut, and is attached for the pos-
terior two-thirds of its volume to the hyoid bone and
inferior maxillary bone, by its extrinsic muscles and
membranes ; by means of the stylo-glossus it is
attached to the styloid process, and by the palato-
glossus to the palatine arch. It is at this portion of
the organ that the nerves and arteries enter and its
veins leave it. DBeneath it, in the middle line, is a
fold of mucous membrane, the freenum, on either side
of which are the orifices of Wharton’s ducts, and those
of the sublingual glands, or ducts of Riviniani, lie in
the fossa between the tongue and maxillary bone.

Structure.—The mucous membrane is very adherent
to the underlying structure, particularly on the dor-
sum and sides; on the under surface, however, it is
less so, there being a cellular layer between it and the
sublingual muscles. The mucous membrane is freely
supplied with papillee ; the sides and tip with fungi-
form, almost its entire surface with filiform, and the
posterior part of its dorsum with the V-shaped series
of the circumvallate. There are a considerable number
of glands lying in this tissue, which give rise to the
development of that encysted tumour known as ranula.
An enlargement of the bursa existing between the
hyoid attachment of the genio-hyo-glossi, by its en-
largement and protrusion beneath the tongue, may be
mistaken for ranula.

The museles are both intrinsic and extrinsic. The
intrinsic or linguales are two symmetrical bundles of
muscular fibre, separated from each other by a fibrous
septum, occasionally cartilaginous, and these mus-
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- eular fibres are arranged into—(1) the lingualis supe-
‘rior, the fibres of which are disposed obliquely and
longitudinally on the surface of the organ; (2) an
‘inferior longitudinal set, passing from the hyoid bone
‘to the apex, and in relation on its under surface with
| 'the ranine artery; its fibres are blended with those of
| 'the stylo-glossus; (3) a transverse set, forming the
'bulk of the tongue, placed between the superficial
tand longitudinal, are attached to the fibrous sep-
‘tum, and curving outwards are inserted into the
‘dorsum linguz and its margin. The fibres interlace
'with the before-named sets. The existence of the
tfibrous septum explains how it is that in acute in-
tflammation of the tongue, or when abscess has formed,
‘the tumour is frequently unilateral.

The extrinsic muscles are—the hyo-glossus, genio-

Lingual artery and its branches, 1. Stylo-glossus. 2. Ra-
nine artery. 3. Dorsalis linguz artery, 4. Genio-hyo-glossus
muscle. 5. Middle constrictor. 6. Genio-hyoid muscle,
Ts T,' H;,rn-g]m_sui {'cut;. a. Sub]inguﬂl g];]nd_ 0. External
carotid. 11, Lingual artery. 12. Hyoid branch, " (Hears.)
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hyo-glossus, stylo-glossus, palato-glossus, and some
few fibres of the superior constrictor.

Arteries.—The lingual artery at the anterior edge
of the hyo-glossi muscles divides into the sublingual
and ranine ; of these the ranine is the most important :
it lies on the under surface of the tongue, external to
the genio-hyo-glossi, and on the inner side of the
hyo-glossi, stylo-glossi, and sublingual gland. It
enters the organ at its base, and runs forwards towards
the tip, and in the mouth it lies to the side of the
freenum, and is here covered only by mucous mem-
brane; thus,in dividing this membrane for tongue-tic, the
scissors should be directed downwards and backwards.

The ranine artery is generally accompanied by #wo
ranine veins, which terminate in the internal and
external jugular and the facial veins (vide Lingual
Artery).

The nerves are very numerous, and are derived from—
(1) the hypo-glossal or ninth, which is supplied to
the extrinsic muscles only—it is the motor nerve of the
tongue; (2) the gustatory branch of the inferior
maxillary division of the fifth, supplies the sides and
tip—a nerve of special sense: these two nerves freely
inosculate; (3) the glosso-pharyngeal, which sup-
plies the circumvallate papille at its base—also a
nerve of special sensation ; (4) the facial, supplying the
linguales, by means of the chorda tympani; (5) the
vagus, sending a few filaments to its base; and (0)
the sympathetic—the vaso-motor nerve, accompanying
the lingual artery.

The base of the tongue is in relation with the epi-
glottis, which curves forwards towards it during
respiration ; but during deglutition it is drawn back-
wards and downwards, thus covering the aperture of
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the larynx and preventing food from passing into it
(vide Larynx).

The tumours met with beneath the tongue are—
ranula, salivary concretions, fatty, and bursal.

SURGICAL ANATOMY OF THE PHARYNX.

The pharynx presents for examination four walls—
an anterior, a posterior, and two lateral.

The anterior, very oblique behind and below, con-
tains from above downwards, the posterior nares,
the velum pendulum palati, the posterior pillars of the
fauces, base of tongue, epiglottis, the glosso-epiglottic
folds, and larynx.

The posterior wall is in relation with the cervical
vertebree, being separated from them by the recti
antici and longi colli muscles. Between the muscular
coat of the pharynx, which is formed by the con-
strictors, is a quantity of loose cellular tissue, in which

iretro-pharyngeal abscesses form, frequently from dis-
-ease of the cervical vertebrze. These abscesses push
the pharynx forward against the posterior nares if
‘high up, and if lower down, by pressing upon the
larynx interfere with respiration and speech. Occa-
'sionally these abscesses point at the side of the neck
in front of the sterno-cleido-mastoid (vide Fascie of
Neck).

The lateral walls, also formed by the constrictors, are
in relation with the sympathetic, glosso-pharyngeal,
spinal accessory, vagus, hypo-glossal nerves, internal
earotid artery, and internal jugular vein. In front of
the vessels and nerves, the pterygo-maxillary region,
pterygoid plates of the sphenoid, deep portion of the
parotid, and the lateral portion of the submaxillary
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region are in immediate relation with them. This
close relation to the parotid and internal maxillary
regions, explains the pointing of abscesses forming in
these spaces at the sides of the pharynx.

It is hardly necessary to remind the student that
1n passing a bougie, stomach-pump tube, or probang,
care must be taken to apply it firmly to the pos-
terior wall of the pharynx to avoid entering the
trachea. In making an examination of the pharynx
for the detection and removal of foreign bodies, it
will be noticed that far more of its cavity can be
reached with the finger than might be supposed, and
instruments must be used very carefully and sparingly
in searching for them ; moreover, it must be remem-
bered that the walls of the pharynx are in close
contact when not transmitting food.
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CHAPTER 1I.
SURGICAL ANATOMY OF THE NECK.

TaE region of the neck is that portion of the body
which is contained between the occipital bone above,

and the superior aperture of the thorax below—namely,

the first two ribs, laterally ; the manubrium sterni
anteriorly ; and the first dorsal vertebra, posteriorly ;
and for the sake of simplicity will be divided as
follows :—

An anterior, including the submaxillary or supra-
hyoid region ; a lateral, the sterno-mastoid or carotid,
the supra-clavicular, the occipital ; and a posterior, in-
cluding the nape of the neck—a method which seems
advisable as being a natural one, and agreeable to
its external conformation.

Surface markings—The development of the neck
varies in individuals, both with regard to age and to
sex : round and smooth in females and children;
muscular, and with all its prominences well marked,
in adult males.

As far as its normal length is concerned, in adults
it is tolerably constant, the difference in certain per-
sons being rather apparent than real, resulting from
some peculiarity in the conformation of the shoulders,
&c. Its breadth is variable.

In the natural position, that is, when the base of
the skull is parallel to the ground, the markings of
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chief interest to the surgeon are those of the hyoid
and laryngeal apparatus and the sterno-mastoids, and
the hollows between and behind these muscles. The
first prominence below the chin is the pomum A dami,
which is far more prominent in males than in females,
and becomes developed at puberty; nearly a finger’s
breadth above this can be felt the hyoid bone, with
the anterior belly of the digastric muscle sweeping
upward towards the chin. Immediately below the
thyroid cartilages, in the median line, is a depression,
indicating the position of the ecrico-thyroid mem-
brane ; next, the body of the cricoid cartilage itself;
below this, the upper rings of the trachea may be
distinguished, and at about the third ring the isthmus
of the thyroid body can generally be made out, more
particularly in women. The position of the laryngeal
apparatus during swallowing should be noticed, as it
is drawn upwards at the commencement of the act,
returning to its normal position on its completion, the
thyrcid body being carried with it. This fact is of
great value in the diagnosis of tumours in the region
of the trachea or carotid vessels. In children the
trachea is more deeply placed, very small, and move-
able (vide Trachea).

The anterior and posterior borders of the sterno-
cleido-mastoidei are very evident, even when these
muscles are at rest, from the prominent mastoid pro-
cesses to their inferior attachments—the sternal of
which is fusiform, and cordlike, and the clavicular,
flat and ribbon-shaped, lying posterior to the former,
and variable in its extent along the clavicle. The point
of divergence of these two sets of fibres is generally
well seen, more especially, however, when the muscle
is in action, as in rotation of the head from side to side.
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These points will be hereafter seen to be important
landmarks to the surgeon in the operative surgery of
the neck. Between the angle of the jaw and the
mesial line is the protrusion of the submaxillary
gland, the difference in the position of which during
flexion or extension of the neck, should be carefully
noted. Above the clavicle, and between the promi-
nences of the sterno-mastoid and trapezius, 1s a
hollow, the subeclavian, or supra-clavicular fossa, at the
lower and internal part of which the posterior belly
of the omo-hyoid crops up from behind the clavicle.
This musecle lies much more hidden by the sterno-
cleido-mastoid and clavicle than usually represented
in plates of the posterior triangle. It is seen in
action after swallowing, during the depression of the
hyoid bone, and during deep inspiration. The sub-
clavian artery beats at the bottom of this hollow, and
is here readily compressed against the first rib (vide
Surgical Anatomy of Subclavian Triangle). The
lateral contour of the neck is completed, hehind,
by the sweep of the trapezius from the oceiput to
the tip of the shoulder. Posteriorly the neck pre-
sents a median depression, on either side of which
is seen the mass of the extensor muscles of the head,
and lower down the spinous processes of the seventh
and eighth cervical vertebree. A collection of lym-
phatic ganglia is usually very apparent in this region.
The external jugular veins are seen on the lateral
aspect of the mneck, crossing the sterno-mastoid ob-
liquely, from before backwards, at about its middle,
and passing into the hollow behind it. The more
detailed account of these superficial markings is at-
tached to the description of the several regions of the
neck.
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Arrangement of the cervical fascia.—The attach-
ments and connexion of the fascie of the neck are of
great surgical importance, inasmuch as these aponeu-
rotic sheaths in a great measure control the course
taken by diffuse inflammation, collections of pus,
blood, and growths; the latter frequently not appear-
ing externally in the neck until some while after
they have extended or sent processes along or
amongst them.

For convenience of examination and simplicity of
description it may be divided into two layers—a
superficial, and a deep. The superficial layer is usually
traced from behind, where it commences as a very
thin lamina attached to the spinous processes of the
cervical vertebre, superior curved line of the occipital
bone, and ligamentum nuchz ; and passing forwards,
getting denser as it proceeds, it encloses the trape-
zius and, forming sheaths for the posterior muscles of
the neck, extends over the posterior triangular space,
and arriving at the posterior border of the sterno-cleido-
mastoid, forms a sheath for it; and part of it, which
constitutes the anterior portion of this sheath, is
attached to the lower border of the body and angle
of the lower jaw and zygoma, after having covered
in anteriorly the parotid gland and masseter muscle ;
below it is attached to the anterior part of the clavicle
and manubrium sterni, and is perforated by the ex-
ternal jugular vein and cutaneous nerves. The deeper
layer has an attachment to the tubercles of the trans-
verse processes of the cervical vertebra, and encloses
the scaleni muscles, forming the prevertebral aponeu-
rosis, which sends processes over the cords of the
cervical and brachial plexuses and subelavian vessels,
The lax cellular tissue lying between the prevertebral
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aponeurosis and the pharyngeal muscles is the seat of
retro-pharyngeal abscesses, which point either into
the pharynx or, guided by fascia, behind the carotid
vessels (vide Pharynx). Passing from the under
surface of the sterno-mastoid towards the middle line,
it is attached to the hyoid bone, forming an aponeu-
rotic loop on its upper surface, through which runs
the tendon of the digastric; and extending down-
wards it forms the sheaths of the sterno-hyoid and
sterno-thyroid muscles. The lamina forming the
posterior portion of the sheath of the sterno-mastoid
is attached above to the angle of the jaw and to the
base of the styloid process behind, and to the inner
side of the parotid gland, forming a septum between
it and the submaxillary gland, the stylo-mazxillary
ligament. 'The lower portion of this lamina forms the
sheath of the carotid vessels, which sheath is divided
by septa enclosing internally the carotid artery, ex-
ternally the internal jugular vein, and posteriorly
the vagus nerve ; traced downwards and outwards it
is found to enclose the omo-hyoid muscle, binding it
down to the clavicle, and enclosing the subclavius
muscle, passes beneath it into the axilla, to be con-
tinuous with its fascie (vide Axilla). At the root of
the neck this fascia is easily demonstrated to be
continuous with the pericardium.

That portion of the fascia which is attached to the
hyoid bone above and to the clavicle and sternum
below, has been supposed to have some influence on
respiration, enclosing in its reflexions the depressors
of the hyoid bone, and sending processes around the
great venous trunks, The omo-hyoidei in particular
by their contraction tighten it, and being made tense,
the calibre of the veins is increased, and as these
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muscles only contract during inspiration, the dilatation
of the veins coincides with the dilatation of the thorax,
thereby urging the blood towards the heart. This
moreover explains how readily air may pass into the
richt side of the heart should any one of the larger
veins or some branch close to the trunk be divided.
These several layers of fascia are attached hoth to
the margins of the superior aperture of the thorax
and to those structures which pass upwards or down-
wards through it; and as they are connected together
by transverse septa, they constitute a species of dia-
phragm between the cervical and thoracic regions.

SURGICAL ANATOMY OF THE SUBMAXILLARY
REGION.

This region is bounded above by the body of the
lower jaw, and the floor of the mouth ; below, by the
hyoid bone ; externally, by the anterior margin of the
sterno-cleido mastoid muscle. Its surface markings
have been already described (vide Neck).

Dissection.—On reflecting the integument, imme-
diately beneath it, is the subcutaneous cellular tissue,
and the fibres of the platysma myoides muscle pass-
ing obliquely from the jaw towards the chest and
shoulder, the anterior border of which is free, and
separated from its fellow by a cellular interval.
Beneath this muscle is a very lax cellular tissue,
and on turning it up along the body of the jaw, are
seen the nerves supplying it, derived from the facial
and upper cervical. A portion of the superior layer
of the deep cervical fascia is next met with, attached
along the jaw covering in the submaxillary gland,
and forming the anterior portion of its capsule; it is
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continuous externally with the sheath of the sterno-
cleido-mastoid, and with the fascia covering the
parotid anteriorly. A great many lymphatics lie
either upon or beneath the capsule of this gland, and
can be readily felt beneath the integument. Beneath
this aponeurosis, and enclosed by that portion of it
which is attached to the cornu of the hyoid bone, are
the submaxillary gland, the stylo-hyoid and digastric
muscles. The fibres of the stylo-hyoid are seen en-
closing the tendon of the digastric and inserted into
the hyoid bone, just before that muscle passes through
the loop derived from the deep cervical fascia. 'The
muscular fibres of the posterior belly of the digastric
are superior to those of the stylo-hyoid, and after
being reflected from the hyoid bone, spread out into
a large muscular mass, having many tendinous inter-
sections (frequently interlacing with the opposite
muscle), to be inserted into the digastric fossa of the
inferior maxilla. Lying in the interval between the
two bellies of the digastric, and overlapped by its
posterior belly and by the body of the jaw, is the sub-
maxillary gland, enclosed in its capsule, the posterior
portion of which is continuous with the stylo-maxil-
lary ligament, which separates it from the parotid
gland, and superior to it is the facial artery and
vein; the submental branches of these vessels, with
the nerve to the anterior belly of the digastric, pass
forwards towards the symphysis under cover of the
body of the jaw. The bulk of the gland being pulled
upwards from the fossa in which it is lodged, it will
be observed that a portion of it passes beneath the
mylo-hyoid muscle, upon which the greater part of
1t rests.

Parts beneath the mylo-hyoid.—The mylo-hyoid muscle
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should now be divided and reflected, when from
before backwards will be seen the genio-hyoid ante-
riorly, and deeper down the genio-hyo-glossus, along
the outer side of which lie the ranine vessels, and
external to it the deep portion of the submaxillary
and the sublingual glands, and the mucous lining of
the floor of the mouth; posteriorly, the hyo-glossus
muscle, extending from the cornu of the hyoid bone
to the side of the tongue, and upon this musele from
below upwards lie—(1) the ninth or hypo-glossal
nerve ; (2) Wharton’s duct; (3) the gustatory nerve
with the submaxillary ganglion and chorda tympani,
and the inosculating branches of these two nerves.
Upon the cornu of the hyoid bone is seen the trunk
of the lingual artery just before it disappears behind
the hyo-glossus muscle.

Arteries—The facial artery in this region passes
beneath the posterior belly of the digastric and stylo-
ayoid and submaxillary gland, and after giving off
branches to the gland, and the submental, it becomes
subcutaneous, about an inch in front of the angle of
the jaw.

The lingual artery is deeper in its course and distri-
bution, and is directed towards the hyo-glossus, and
is at first covered by the skin, platysma, and fascia,
and rests on the middle constrictor; after passing
over the cornu of the hyoid bone, it is crossed by the
ninth nerve, the digastric and stylo-hyoid muscles
forming an arch over it. It is next covered by the
hyo-glossus, and lies on the superior constrictor and
genio-hyo-glossus muscles,

The branches given off from it are—the hyoid, which
runs along the upper border of the hyoid bone; the
dorsalis lingue, supplying the dorsum of the tongue,
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tonsil, and soft palate; the sublingual, supplying its
substance, and the ranine.

Ligature of lingual artery.—To place a ligature upon
the lingual artery, that portion of its course where it
lies upon the great cornu of the hyoid bone is selected,
immediately before it passes behind the outer border of
the hyo-glossus muscle, as itis there most accessible
and to reach it, an incision is to be made about a
finger's breadth below the body of the jaw through
the integument and aponeurosis, and the gland is to be
lifted upwards. After the posterior portion of the cap-
sule of the gland has been divided, the combined lingual
and facial veins are seen passing obliquely backwards,
and deeper, the hypo-glossal nerve; at the angle where
this nerve meets the tendon of the digastric, lies the
artery, taking a curve downwards towards the hyoid
bone. Occasionally the vessel pierces the hyo-glossus
muscle, or this muscle extends farther back than
usual, in which case its fibres must be divided. On
the dead body the vessel appears to be tolerably near
the surface, but during life the fascia and integuments
are so on the stretch and so attached to the salient
parts of the region, that when the vessel is exposed,
it 1s actually very deep. The operation is a difficult
one, the vessel being only supported by the loose wall
of the pharynx, which runs considerable danger of
being wounded, so that the only sure firm guide to it
is the posterior cornu of the hyoid bone. The hyoid
bone may be with advantage drawn forwards into the
wound and steadied with a hook (vide Region of
Tongue).

Veins—There is often a considerable plexus of
veins in this region, the most important being the
\facial and the lingual ; the facial leaves its arter?r and
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passes upon the fascia in front of the submaxillary
gland, whilst the lingual vein is separated from its
artery by the hyo-glossus muscle. Very often these
veins form a common trunk, lying superficial to the
hypo-glossal nerve, before entering the jugular vein.
Nerves—The superficial nerves have been already
referred to ; the hypo-glossal enters the region super-
ficial to the external carotid and below the stylo-
hyoid and digastric muscles, and passes upwards over
the cornu of the hyoid bone between the glands and
the hyo-glossus muscles, covered in by the mylo-
hyoid ; it loops with the gustatory and is seen dis-
tributed to the extrinsic muscles of the tongue. The
gustatory nerve, with the chorda tympani, lies beneath
the gland and passes to the mucous membrane of the
sides and tip of the tongue, upon its deeper portion.
The above relations are those borne by the different
structures in this region, when the head is in its
natural position, but when the parts are the seat of
operation, the head is thrown back and the contents
of the space put on the stretch; by so doing the
position of the submaxillary gland and the facial
vessels are considerably altered by the cavity which
naturally exists between the lower jaw and the
mylo-hyoid muscle becoming flattened, thereby
causing a protrusion of the structures between them.
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SURGICAL ANATOMY OF THE INFRA-HYOID
REGION.

The boundaries of this region are—above, the hyoid
bone and the base of the tongue; laterally, the sterno-
mastoid muscles (and carotid vessels); and below, the
upper border of the manubrium sterni, or inter-
clavicular notch; posteriorly, the cervical vertebre,
covered by the longi colli muscles. This region is sur-
gically important as containing the larynx and trachea,
the cervical portion of cesophagus, and the thyroid
body, with their respective vessels and nerves. Its sur-
face markings have been already described (vide Neck).

Disseetion.—On the removal of the integument, the
subcutaneous cellular tissue is first met with, and the
anterior portion of the platysma, which is usually
unconnected with its fellow of the opposite side, there
being a cellular interval between them, well marked
in the necks of old people when the fat is absorbed,
causing the ‘dew-lap” appearance characteristic of
age. DBeneath these muscular fibres is a thin layer
of cellular tissue, which allows of the free movements
of the integument and platysma over the underlying
aponeurotic sheaths of the muscles. Along the ante-
rior border of the sterno-mastoid is the anterior
_jugular vein, which, however, is at times absent. The
sterno-hyoid and omo-hyoid muscles themselves form
the next layer, in their aponeurotic sheaths, and im-
mediately below them lie the sterno-thyroid and thyro-
hvoid muscles. The sterno-hyoid muscles pass some-
what obliquely, so that the interspace between their
internal free borders is rather wider towards the ster-
num than at the hyoid bone ; whilst the inner margins

F
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of the sterno-thyroids are slightly oblique in the
opposite direction.

The nerves supplying these muscles are seen gene-
rally on their posterior borders, or ramifying upon
them. Beneath the muscles just named, in the mesial
line, from above downwards, are met with—(1) the
hyoid bone; (2) the thyro-hyoid membrane; (3)
the thyroid cartilage; (4) the crico-thyroid mem-
brane; (5) the cricoid cartilage, partly covered by
the crico-thyroid muscle; (6) the first ring or two of
the trachea; (7) the thyroid body and its isthmus
extending between the lobes; (8) the trachea (passing
backwards and downwards towards the thorax), upon
which lies a plexus of veins, the inferior and middle
thyroid, passing downwards from the thyroid body ;
and the thyroidea ima artery, when it exists, is gene-
rally a branch of the innominata. On the right
side of the neck, the common carotid artery crosses
the lower portion of the trachea obliquely, but subse-
quently lies parallel to it; on the left side the
common carotid is deeper than on the right and
lies along the trachea. It must be borne in mind
that neither of these vessels is in actual contact with
the trachea. Behind the trachea is the cesophagus,
which commences opposite the fifth cervical vertebra
and cricoid cartilage, and passes to its left side—
a circumstance which is taken advantage of for the per-
formance of the operation of wsophagotomy. On
either side is the common carotid artery, the nearer
being the left, owing to the projection of the cesopha-
gus towards that side ; and crossing it obliquely are the
superior and inferior thyroid arteries. The recurrent
laryngeal nerve lies in the interspace between the
borders of the tracheaand cesophagus, and passesbelow
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the inferior constrictor and into the larynx through the
crico-thyroid membrane. The eesophagusis separated
from the cervical spine and the muscles covering it—
viz., the recti antici, longi colli, and that portion of the
deep cervical fascia which is applied to their anterior
surface, by a layer of very lax celiular tissue, which
permits of the constant gliding of the cesophagus and
trachea in their several movements, and is, as before
mentioned, frequently the seat of abscesses. Ior
greater convenience of reference, two triangular
spaces, termed by Velpeau the omo-kyoid and the omo-
tracheal, may be noted; the former, bounded by the
hyoid bone above, sterno-mastoid externally, and the
omo-hyoid internally, contains the superior thyroid
artery,superior laryngeal nerve, a portion of the middle
and inferior constrictors, ale of thyroid cartilage, and
thyro-hyoid membrane ; the latter is bounded above
and externally by the omo-hyoid, below and exter-
nally by the sterno-mastoid, and internally by the
middle line of the neck, and contains the sterno-hyoid
and thyroid muscles, a lobe of the thyroid body, the
superior and inferior thyroid arteries, descendens and
communicans noni nerves, sides of cricoid cartilage
‘and trachea, the recurrent laryngeal nerves, and, on
‘the left side, the cesophagus.

The superior thyroid artery arises from the external
carotid artery, opposite the greater cornu of the
‘hyoid bone, and at first lies superficially, in a space
bounded by the sterno-mastoid, digastric, and omo-
‘hyoid muscles. It then passes upwards and inwards,
‘and arches down to the upper part of the lobe of the
ithyroid body, lying below the omo-hyoid, sterno-
‘hyoid, and sterno-thyroid muscles, having behind it
ithe superior laryngeal nerve. Tts crico-thyroid branch
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runs transversely across the thyro-hyoid membrane,
and may be wounded in laryngotomy.

The iinferior thyroid artery, in this region, passes '
obliquely upwards and inwards, crossing behind the
common carotid artery, internal jugular vein, pneumo-
gastrie, and sympathetic nerves ; and on the left side it
lies in front of the cesophagus and behind the thoracic
duct, and enters the lower part of the lobe of the
thyroid body. These vessels very freely anastomose
with each other, and with those on the opposite side.
The superior laryngeal nerve lies deep down in this
region, passing behind the external and internal
carotids, and divides into two branches—an external,
supplied to the crico-thyroid muscle, and a deep one,
penetrating the thyro-hyoid membrane and distributed
to the mucous membrane of the larynx (vide Subclavian
Artery). This region is of great surgical importance ;
as well as being the usual seat of injuries inflicted
suicidally or homicidally, the operations of laryn-
gotomy, cricotomy, tracheotomy, and cesophagotomy
are performed therein,

Non-surgical wounds, whether suicidal or otherwise,
are invariably made aeross, and, as a rule, the main
vascular trunks escape, unless the attempt be very
determined, for the head is thrown back and these
main trunks recede, on the structures beneath the
sterno-mastoid being put on the stretch, The usual
situation selected for such attempts is the thyro-hyoid
space, and the incisions frequently divide the larynx
and some branches of the superior thyroid artery,
and not unfrequently cut through the base of the
tongue and epiglottis.

All openings made surgically into the air-passage
are made in the middle line, for the very important
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reason that the muscular coverings of the trachea do
not unite in the mesial line, but merely approximate,
leaving a cellular interval, through which the wind-
pipe is reached. Unless the middle line be adhered
to, although the trachea may be opened, great diffi-
culty will probably be experienced in the introduction
of the tube, as it will have a tendency to slide between
the muscles and the trachea, and miss the opening
made in it. Again, supposing no difficulty to arise of
this nature, the musele is so much wounded as to be
seriously impaired, and may become united to the
integument after the tube is removed.

There are three methods by which the windpipe
may be opened, viz. :—

Laryngotomy, in which the crico-thyroid membrane
is divided; this is the readiest method of admitting
air, the only difficulty which might arise being the
hemorrhage from the erico-thyroid arteries, which
run across this space. The incision in the membrane,
which is made horizontally, must not be so wide as to
injure the crico-thyroid muscles.

Tracheotomy is the operation in which the rings of the
trachea are divided either above or below the isthmus
of the thyroid body. It must be borne in mind
that, although the trachea is very superficial above, it
recedes, and is very deep below, and, just above the
sternum is generally at least an inch from the surface,
its depth varying according to the amount of fat or
muscle in the individual, or to the incurvation of the
cervical vertebree, It is crossed at about its second
or third rings by the isthmus of the thyroid body, and
below the isthmus, on the lower part of the trachea,
lie the middle and inferior thyroid veins, which are
generally greatly engorged, on account of the asphyxia
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necessitating the operation. Occasionally the rings
are ossified in old persons, and may cause trouble.

In children, owing to the shortness of the neck,
and the depth, small calibre, and mobility of the
trachea, the operation is a difficult one. Again, the
plexus of veins in connexion with the thyroid body
and the closeness of the carotids, render it one de-
manding the greatest care. The innominata is pro-
portionably higher up in the neck than in the adult,
on account of its obliquity. In children under two
years of age, and in some instances far older, the
thymus gland may give great trouble by hulging up
into the wound, and so obstructing the operator’s
view of the parts.

Cricotomy consists in dividing the cricoid cartilage ;
but it is an operation rarely resorted to.

Foreign bodies in the trachea are naturally directed
towards the right bronchus because it is wider than
the left. The septum at the bottom of the trachea,
which separates the bronchi, occupies the left of the
median line.

The right bronchus is shorter and more horizontal
than the left, being about one inch long. The left is
about two inches in length, and is directed more
obliquely than the right.

SURGICAL ANATOMY OF THE STERNO-MASTOID
REGION, OR REGION OF THE CAROTID ARTERIES
ABOVE THE STERNO-CLAVICULAR ARTICULA-
TION.

The boundaries of this region may be sufficiently
stated as being those occupied by the sterno-cleido-
mastoid musele itself. This muscle forms an oblique
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rectangular eminence, and is attached above to the
mastoid process and the superior curved line of the oc-
cipital bone, its broad tendinous insertion being blended
with the fibres of origin of the trapezius; passing
downwards and forwards, its muscular fibres become
divided, the anterior set collecting themselves into a
round fusiform bundle, to be attached to the manubrium
sterni, and a posterior bundle, a flattened riband-like
band, separated from the former by a cellular interval,
and attached for a variable distance along the inner
and upper aspect of the clavicle. (Occasionally these
clavicular fibres pass along the whole inner two-
thirds of the clavicle, forming a muscular layer,
almost covering in the posterior triangular space.)
This interval in the disposition of the muscular
fibres is of great surgical importance. The anterior
border is the more prominent, and is rounder than
the posterior, which becomes lost in the general
surface of the posterior part of the neck. In most
works on descriptive anatomy it is not sufficiently
enforced that this muscle completely covers in the
common, internal, and external carotids, and that
while the muscle, its integuments, and the fascial
coverings are intact, it may surgically be considered
to extend forwards as far as the angle of the jaw. Its
pulsations are in reality felt beneath its own border,
or immediately beneath its sternal and clavicular
attachments.*

Structures superficial to the sterno-mastoid—On re-
flecting the skin and cellular tissue the first struc-

» Acmrding to Richet it is impossible to puncture the
common carotid from the side of the neck without perforating
the sterno-mastoid in the undissected subject, a statement
I have taken care to verify.
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ture met with is the platysma, passing obliquely
backwards from the jaw to the shoulder, and on dis-
secting off this layer of muscular tissue from above
downwards, the structures met with are, some fila-
ments of the small occipital nerve, the great auricular
nerve, the external jugular vein, which usually crosses

Fie. 13,

Diagram of the parts seen in a horizontal section through
the sixth cervical vertebra, a. Body of sixth cervical verte-
bra. B. Spinal tord. c. Thyroid cartilage. b. Cricoid
cartilage. E. Sterno-hyoid muscle, F. Omo-hyoid.
6. Common carotid artery. H. Internal jugular vein.
x. Platysma. L. Sterno-thyroid. ™. Opening of larynx.
n. Inferior constrictor, o. Summit of lateral lobe of thy-
roid body. ». (Esophagus. q. Thyro-arytenoid muscle.
r. Spinalis colli. v. Trapezius. x. Splenius. y. Com-
plexus. 4. External jugular vein. & Vagus nerve.
e. Longus colli. f. Scalenus anticus. . Sterno-cleido-
mastoid. #. Vertebral vessels. p. Sympathetic. s. De-
scendens noni.
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the muscle obliquely at about its middle, to pass ulti-
mately into the subclavian vein, the transverse super-
ficial cervical nerve, passing forwards to the under
surface of the platysma and integument, and some
branches of the descending clavicular nerves. The
disposition of the fibres of the platysma, as far as
regards the direction of the external jugular vein, is
important, as in venesection 1t is necessary to cut across
them, and not in their continuity, otherwise the
wound would close from muscular contraction. That
portion of the cervical aponeurosis which forms the
anterior layer of the sheath of the muscle is next
seen, attached above to the angle of the jaw (almost
appearing to divert the anterior border of the muscle
from the straight line), and below to the clavicle, and
to the corresponding fascial sheath of the opposite
muscle ; and after completely enclosing the muscle at
its posterior border, it becomes continuous with the
aponeurosis of the neck.

The sterno-cleido-mastoid is perforated on its under
surface, near the centre, by the spinal accessory nerve,
which entering it obliquely, after inosculating in its
substance with the second and third cervical nerves,
passes out behind its posterior border, and crosses the
posterior triangular space. The muscle is readily
seen in action, on rotating the head, or on bowing it
upon the thorax, when Joth muscles are used.

Parts  beneath the sterno-cleido-mastoid. — Imme-
diately behind the muscular fibres, is the posterior
layer of the sheath ; and between it and the muscle
lie a considerable number of lymphatics, and some
twigs of the sterno-mastoid branches of the superior
thyroid artery.

The most convenient method of grouping the
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structures which lie beneath the muscle is to divide
1t 1nto three portions, muking the crossing of the
omo-hyoid to separate the middle and lower, and a
line drawn backwards from the angle of the jaw to
separate its middle and upper. Beneath the posterior
layer of the sheath in the upper third, from above down-
wards, the structures met with are—the insertion of
the splenius capitis, beneath which are the attachments
of the posterior belly of the digastric and of the trachelo-
mastoid, the posterior auricular and occipital vessels,
the external border of the complexus, while still deeper
are the attachments to the atlas, of the obliqui and
rectus lateralis muscles, the vertebral artery, and sub-
occipital nerve. In the middle third, passing ob-
liquely into the under surface of the muscle, is the
spinal accessory nerve, which unites with some fila-
ments of the cervical plexus; next appear, a chain of
lymphatic glands (glandule concatenate), and the
branches of origin of the superficial cervical plexus,
the descendens, and communicans noni nerves. DBe-
neath them lie the common, internal and external
carotid arteries and jugularvein, the hypoglossal nerve,
the vagus, the superior cervical ganglion of the sym-
pathetic, and deeper down upon the spinal column
the attachments of the rectus anticus major, scaleni,
levator anguli scapulwe, and splenius colli muscles.
Next is the crossing of the omo-hyoid, and in the in-
ferior third from within outward, are the outer borders
of the sterno-hyoid and thyreid muscles, covered by
their aponeuroses, with the nerves supplying them.
Posteriorly and externally are the scaleni and the
cervical plexus, the phrenic branch of which lies on the
anterior scalenus, behind which is the third part of
the subclavian artery, having the ascending cervical
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artery lying parallel and internal to it ; a quantity of
lymphatic ganglia, and, enclosed in their proper
sheath, lying obliquely, in the middle of this space, the
common carotid artery and the internal jugular vein
which joins the subelavian vein below ; into the junc-
tion of which pass, on the right side, the common
Iymphatic trunk, and on the left the thoracic duct with
its tributaries. Posteriorly, are the vagus and the re-
current laryngeal nerves, and closer down on the spine
the cord of the sympathetic and the middle cervical
ganglion, lying on the prevertebral aponeurosis.
Posterior to the carotid vessels and below, is that
portion of the subelavian artery which lies internal
to the anterior scalenus. This vessel, on the right
side, arises from the innominata, and lies immediately
behind the inferior angle of the divergence of the
sternal and cleidal origins of the cleido-mastoid, and
is separated from the sterno-clavicular articulation and
origins of the sterno-hyoid and thyroid muscles, by
the junction of the internal jugular and subclavian
veins. The vagus and phrenic nerves lie in front of
it, with numerous branches of the sympathetic;
whilst embracing it, and passing behind it, is the
recurrent laryngeal nerve. Behind it is the trans-
verse process of the seventh cervical vertebra, and
internally the common carotid itself; below and ex-
ternally, this portion of the subclavian artery is in
relation with the pleura.

The branches of the subelavian artery being nor-
mally derived from the first part of its course, it fol-
lows that on the right side these branches lie beneath
the clavicular portion of the sterno-cleido-mastoid
muscle ; and this fact, added to the mechanical difh-
culty of reaching it, forms a serious obstacle to success
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on placing a ligature upon it in this situation. In the
event of the operation being undertaken, it should
be tied as near the vertebral as possible, so that a
coagulum may be formed between this point and the
origin of the trunk.

On the lgft side the recurrent laryngeal is not in
relation with the subeclavian artery in the neck.
(vide Subclavian Artery).

The sheath of the carotid wvessels is derived from the
deep cervical fascia, and is divided by a septum into
three compartments—the inner containing the artery,
the external, the vein, and the posterior, the vagus
nerve; whilst either on it, or sometimes in it, is the loop
formed by the descendens and communicantes noni.
Beneath the sterno-mastoid, the relations and course
of the right and left common carotids is precisely
similar. Their course is represented by a line drawn
from the sterno-clavicular articulation, to the external
aspect of the upper border of the thyroid cartilage, at
which level generally it divides into external and
internal carotid.

The left common ecarotid in the neck is a little
deeper and rather longer than the right.

Relations of the cervical portion of the common carotid.
—In front : Integument, platysma, sternal origin of
sterno-mastoid, sterno-hyoid, sterno-thyroid, omo-
hyoid, descendens noni, artery to sterno-mastoid,
middle and superior thyroid, lingual and facial, and
anterior jugular veins.

Ewxternally : Internal jugular vein, vagus nerve,
and lymphatics.

Internally : Trachea, thyroid body, recurrent laryn-
ceal nerve, inferior thyroid artery, larynx, and pha-
rynX.
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Behind : Prevertebral muscles, sympathetic, infe-
rior thyroid artery, and recurrent laryngeal nerve.

The external carotid arteryis given off from the main
trunk, usually opposite the upper border of the thy-
roid cartilage ; it is at first a little internal to, and in
front of, the internal carotid, and passes upwards and
forwards, and afterwards a little backwards, towards
the angle of the jaw. TUp to the level of a line drawn
from the mastoid process to the hyoid bone the artery
is superticial, but at this point it gets deeper, being
crossed by the ninth nerve, the posterior belly of the
digastric and stylo-hyoid muscles and a plexus of veins;
it then enters the lower border of the parotid gland
(vide Parotid Region).

The branches of the external carotid are usually given
off in the following order:—(1) superior thyroid;
(2) lingual; (3) facial; (4) occipital ; (5) posterior
auricular ; (0) ascending pharyngeal; terminating
in the temporal and internal maxillary.

Relations of external carotid.—In front: Integument,
platysma, and fascie, sterno-mastoid, hypoglossal
nerve, lingual and facial veins, posterior belly of di-
gastric and stylo-hyoid muscles, and parotid gland.

Behind : Superior laryngeal nerve, styloid process,
stylo-glossus and stylo-pharyngeus muscles, glosso-
pharyngeal nerve, and that portion of the parotid
gland which separates it from the internal carotid.

Internally : Hyoid bone, pharynx, parotid, ramus
of jaw, and stylo-maxillary ligament.

Internal carotid artery (eervieal portion).—Arises op-
posite the upper border of the thyroid cartilage, and is
at first superficial and external to the external carotid,
until the crossing of the digastric, where it becomes
deeper and lies beneath the external carotid. Usually
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it gives off no branches in the neck, and is larger
than the external in the child, but of much the same
calibre in the adult.

Common carotid artery and its branches. a. Sterno-mastoid
reflected. 4. Glandule concatenatz. ¢. Anterior belly of digastric.
¢’. Posterior belly of digastric. e. Thyro-hyoid. f. Sterno-thyroid.
2. Sterno-hyoid. 4. Omo-hyoid. /. Anterior scalenus. 4. Masseter.
/. Submaxillary gland. wm. Parotid gland. ». Common carotid.
n'. Internal jugular vein (joined by the anterior jugular and supra-
scapular). o. External carotid. p. Internal carotid. r. Facial,
. Facial vein. s Lingual. ¢. Superior thyroid. ¢. Nerve to
thyro-hyoid. ', Vagus. </. Spinal accessory nerve. . Hypoglossal
nerve, x'. Descendens noni nerve. =. Phrenic nerve.

Relations of the cervical portion of the internal carotid. —
In front : Integument and platysma, sterno-mastoid,
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parotid, hypoglossal nerve, styloid process, stylo-
glossus, and stylo-pharyngeus muscles, glosso-pha-
ryngeal nerve and its branches.

Externally : Internal jugular vein, and vagus nerve.

Internally : Pharynx, ascending pharyngeal artery.

Behind : Rectus anticus major muscle, sympathetic,
and superior laryngeal nerves.

This region is the seat of most important opera-
tions—viz., licature of the common carotid arteries
or their branches, of the subclavian in the first part of
its course, of the innominata, of asophagotomy, the
removal of tumours, and opening of the abscesses.

Ligature of the common carotid artery.—In applying a
ligature to the common carotid, that portion of it
which lies either immediately above or immediately
below the crossing of the omo-hyoid should be se-
lected, as the vessel is there most easily reached.

Above the omo-hyoid—The incision to be made
varies in length, according to the nature of the case,
and the depth of the superjacent structures, but is
usually one about three inches in length, along the
anterior border of the sterno-mastoid, from just below
theangle of the jaw to the cricoid cartilage, dividing the
integument, superficial fascia, and platysma, and the
wound being kept open by retractors; the deep
fascia is met with, which is aery adherent to the
sheath of the vessels; a plexus of veins, and a few
small arterial twigs, are often interspersed between
the fascia and the sheath, This fascia should be cau-
tiously divided on a director, so as to expose the
gheath, upon or beneath which is the descendens noni
nerve,

Next a small portion of the sheath is to be pinched
up and “mnicked,” by holding the blade of the knife
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horizontally, immediately over the inner aspect of the
vessel, as far from the vein as possible ; and an aneurism
needle is to be passed from without, inwards, and kept
closely round the artery, so as to avoid wounding the
internal jugular vein or including the pneumo-gastric
nerve. Thereis a tough layer of areolar tissue between
the sheath and the artery, which must be gently
“teazed” through, by the needle, on being pushed
against the finger nail. The jugular vein may be
compressed above and below during the operation, as
it is liable to become suddenly so distended as to con-
ceal the parts. Should any difficulty in reaching the
vessel be met with, owing to engorgement of the veins,
“an important landmark will be found in the anterior
tubercle of the transverse process of the sixth cervical
vertebra, which is behind and a little internal to the
carotid process, and against this the carotid may be
compressed.

Below the erossing of the omo-kyoid.—Tying the vessel
below the omo-hyoid is much more difficult, owing
to its greater depth, and to the size of the veins:
an incision should be made about three inches in
length from the cricoid cartilage, along the anterior
border of the sterno-cleido-mastoid (which is to be
drawn outwards), taking care to avoid wounding the
lower sterno-mastoid artery and the middle thyroid
vein; the fascia covering the sterno-hyoid and
sterno-thyroid muscles is next seen, and must be
cautiously divided, and these muscles pulled inwards,
the sheath being reached (upon which are branches
of the loop of the descendens and communicans
noni nerves); it is to be opened, and the needle
passed from without, inwards. The inferior thyroid
artery and sympathetic and recurrent laryngeal nerves
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lie immediately behind the vessel in this part of its
course, It must be borne in mind that, on the right
side of the neck, at its lower part, the internal jugular
vein diverges from the artery; but on the left ap-
proaches it, and sometimes crosses it, owing to the

formation of the innominate veins. As before men-
tioned, advantage may be taken of the natural
interspace between the two heads of origin of the
sterno-mastoid to place a ligature on this portion of
the vessel, but it is very difficult for the reason just
stated (Sédillot). Another method of reaching it
is to expose and divide the sternal attachment of
the sterno-mastoid, thereby obtaining greater room
and corresponding safety (Malgaigne).

Collateral circulation after ligature of the common
carotid.—Supposing the vessel to be normal—that is to
say, that it gives off no branch before the usual bi-
furcation, the collateral circulation is very free, and is
re-established by vessels both without and within the
cranium ; thus, the current of blood being arrested in
the carotid, the subclavian of the same side becomes
dilated, the work outside the skull is thrown upon
the inferior thyroid branch of the thyroid axis, the
superior thyroid branch of the external carotid, the
profunda cervicis of the superior intercostal, and the
princeps cervicis of the occipital ; the vertebral doing
the work of the internal carotid, within the skull.

Ligature of the external carotid artery.—An incision
is to be made similar to that for tying the common
carotid above the omo-hyoid, where the vessel is most
superficial, and immediately beneath the skin, pla-
tysma, and superficial fascia, and a complicated plexus
of veins. The posterior belly of the digastric and its
attendant muscle, the stylo-hyoid, should be drawn

a
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upwards towards the jaw, and the sterno-mastoid
outwards ; the superior laryngeal branch of the vagus
lies usually just behind its short trunk.

The collateral cireulation after ligature of the external
carotid would be readily maintained by its branches
anastomosing so freely on the face with those of the
opposite side, and by the terminal branches of the
internal carotid (supra-orbital, ethmoidal, palpebral,
and nasal) with the facial, and by the profunda and
princeps cervicis.

(This operation is not often resorted to in the
practice of surgery, as it is preferable to tie the
common trunk.)

Tenotomy.—The attachments of the sterno-cleido-
mastoid to the clavicle and sternum occasionally re-
quire division, subcutaneously, for the relief of wry-
neck or torticollis, and considerable caution is requisite
in this apparently simple operation, as there is a
danger of wounding the external jugular vein as it
passes into the internal jugular, or even more impor-
tant vessels, if it be clumsily or hastily performed.

SURGICAL ANATOMY OF THE SUBCLAVIAN REGION
(OR REGION OF THE THIRD PART OF THE
SUBCLAVIAN ARTERY).

This region receives its name from the fact of its
containing the third portion of the subclavian artery,
and on account of its being the most common seat of
operation upon that vessel, but from its actual posi-
tion and natural boundaries it would be more correctly
termed supra-clavicular. The hollow which exists
above and behind the clavicle is almost invariably well-
marked, even where there is much fat in the neck;
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THE SUBCLAVIAN REGION. J
and it is this space, with its numerous contents
and varying conformation, which is of such surgical
import. It is bounded anteriorly by the posterior
border of the sterno-cleido-mastoid; behind, by the
rounded anterior border of the trapezius — these
muscles nearly meet above at their cranial attach-
ment, where their aponeuroses are blended ; below by
the clavicle, and above by the crossing of the posterior
belly of the omo-hyoid, and its floor is formed by the
first rib and the muscular structures attached to it.

The pulsation of the subclavian artery can be felt
at the bottom of the space as it crosses the first rib,
against which it can be readily controlled for any
operation about the shoulder or arm. The positions
of the scalene muscles, the cords of the brachial
plexus, particularly those of the fifth and sixth, and
the course of the omo-hyoid, are also felt, and gene-
rally to be seen, as eminences beneath the integument.
It must be borne in mind that the ‘“ triangle” formed
by the crossing of the omo-hyoid is a result of dis-
section, and the detachment of its aponeurosis; no such
reqular interspace existing during life, the inner border
of the musele lying behind the clavicle, and its upper
border only, being seen whilst in action. The change
in the appearance of the hollow immediately above
and behind the clavicle is noticeable under certain cir-
cumstances ; thus, in dnspiration, it is considerably
deepened, and during expiration becomes flatter, when
the pulse in the subclavian wein is generally visible,
Again, the various movements of the arm and of the
clavicle cause considerable modifications of its form,
and the relations of its contents—a circumstance of
great importance to the surgeon.

Compression of  the subclavian artery is generall}'

G 2
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necessary in amputations about the upper arm, and
very slight pressure is requisite. The thumb or finger
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Diagrammatic section through the centre of the right cla-
vicle, showing the relation of the subclavian vessels in their
antero-posterior direction. 1. Subclavian artery, 2. Sub-
clavian vein. 3. Anterior scalenus muscle, 4. First rib.
5. Pectoralis major. 6. Subclavius muscle, 7. Clavicle.
8. Cords of brachial plexus. g. Scalenus medius. 10.
Transversalis colli artery. 11. Trapezius. 12. Levator
anguli scapulz. 13. Rhomboid. 14. Cavity of thorax.

is to be slipped just behind the posterior border of the
sterno-mastoid, where it is attached to the clavicle, and
on slight pressure being made in a vertical direction to
the axis of the body, the pulsation of the vessel is
felt; a little further pressure at the pulsating point
compresses it against the first rib, and does not inter-
fere with the circulation in the subclavian vein. The
circulation may be controlled also, in many instances,
by drawing the arm backwards, and forcibly depressing
the tip of the shoulder.

Disscetion.—After removing the skin, superficial fas-

g
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cia, and the posterior fibres of the platysma, with
the thin fascia immediately beneath this, the handle
of the knife will be generally found sufhicient to ex-
pose all the important relations. The first structures
met with, are the descending superficial branches of
the cervical plexus (the acromial and clavicular), and
a considerable number of lymphatic glands. Beneath
the layer of the cervical fascia which covers in the
space is a quantity of loose cellular tissue and fat, i
which lie lymphatics and superficial cutaneous and
glandular vessels. The upper border of the omo-
hvoid, enclosed in its sheath of deep cervical fascia, is
next met with, the anterior layer binding down the
subclavian vein against the clavicle, which vein here
receives the external jugular just behind the at-
tachment of the sterno-cleido-mastoid. Immediately
behind the vein, internally, is the anterior scalene
muscle ; and emerging from behind it, and meeting
the vein at an acute angle in a plane superior to it,
is the subclavian artery ; and in a plane more posterior,
but above, are the cords of the brachial plexus. The
anterior scalene muscle is inserted into a tubercle (ke
scalene tubercle) on the first rib, which is a guide to
the vessel, and in front of, and behind the tubercle are
grooves on the rib, in which lie, in the anterior, the
subclavian vein, and, in the posterior, the subclavian
artery, separated from each other by the muscle. The
supra-scapular artery, abranch of the subclavian in the
first part of its course (normally), with its vein, crosses
the main trunk just below the crossing of the omo-
hyoid, and lies along the upper border of the clavicle.
The transversalis colli artery, also a branch of the main
trunk in the first purt of its course, lies superior to the
artery, but beneath the cervical plexus it passes towards



806 SURGICAL ANATOMY OF

the trapezius, to reach the posterior border of the
scapula. These vessels are accompanied by veins,

Fru. 16.

Region of the third part of the subclavian artery (the
shoulder represented depressed). a. Splenius. B. Levator
anguli, c. Scalenus posticus. bp. First serration of serratus
magnus. E. Costo-coracoid membrane and cephalic vein.
F. Subclavian artery. 6. Transversalis colli artery (deep).
H, A more superficial branch. 1. Supra-scapular artery.
K. Subclavian vein. 1. Supra-scapular vein. m. Brachial
plexus. N. Scalenus anticus. o. Phrenic nerve,

forming a plexus, which lies superficial to the artery,
and may cause considerable ditheulty in any operation
in this region, especially when engorged.

The relations of the subelavian artery in the third part
of its course are—

P —
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In front.—Integument, superficial cervical fascia,
platysma, external jugular vein, and the venous
plexus before mentioned, descending cervical nerves,
subelavius muscle, supra-scapular artery, and clavicle.

Above—DBrachial plexus, and posterior belly of omo-
hyoid muscle.

Below.—First rib, covered by the first serration of
the serratus magnus.

Behind.—The middle scalene muscle.

Ligature of the subclavian artery in the third part of s
course.—The point selected for placing a ligature
upon this vessel, is just where it lies on the first rib,
at the bottom of the hollow above described. It is
not enclosed in a definite sheath like the carotid, but
is bound down by a process of the deep cervical
fascia, derived from the aponeurotic investment of the
omo-hyoid. The incision is most advantageously
made, by drawing the integument down, and cutting
upon the clavicle, allowing it to retract afterwards;
but this proceeding must be modified by circum-
stances. When the vessel is reached, just as it
emerges from behind the anterior scalene muscle, the
needle must be passed round it from before, back-
mwards ; and the end of the needle must be made to
insinuate itself round the vessel closely, so as to
avold the united cord of the eighth cervical and first
dorsal nerves, which lie immediately behind it.

The collateral cireulation developed after ligature of the
third part of the subclavian artery, is as follows :—

As the third portion rarely gives off any branches,
the blood would pass towards the arm by the supra-
scapular and posterior scapular branches of the thyroid
axis, anastomosing directly with the dorsalis scapulwe
of the axillary, on the dorsum scapulie. T'he internal
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mammary trunk of the subelavian, anastomoses with
the acromio-thoracic, long thoracic, and subscapular,
and the superior intercostal with the superior thoracic.

SURGICAL ANATOMY OF THE INNOMINATA.

Although the innominata, anatomically speaking,
belongs to the thorax, yet any surgical proceeding in
connexion with it would be attempted in the lower
part of the carotid region; hence it has been thought
advisable to introduce it into the surgical anatomy of
the neck.

In the neck 1it, normally, ascends obliquely in the
right side to the posterior aspect of the sterno-
clavicular articulation, where it divides into the right
subclavian and common carotid arteries, and is about
an inch, or rather more, in length.

Relations.—From before backwards the structures
covering it are—skin, fascia, some fibres of platysma,
and descending branches of cervical plexus, sternal
origin of sterno-mastoid, a portion of the manubrium
sterni, origins of the sterno-hyoid and sterno-thyroid
muscles, remains of thymus gland, left innominate,
and right inferior thyroid veins, and cardiac branches
of vagus.

On its right side lie the right innominate vein,
vagus, and pleura; on its left, the remains of the
thymus gland, and commencement of the left common
carotid ; and behind it is the trachea. It occasio-
nally divides higher in the neck than at the sterno-
clavicular articulation, and may be seen pulsating.
Its position must be carefully made out in performing
tracheotomy, particularly in children, where the space
in which the operation is feasible is very limited, and
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the structures so close together, besides which the
trachea is very small and moveable. It sometimes
gives off a branch to the thyroid body (the thyroidea
ima), which might lie immediately over the site of the
deep incision in tracheotomy ; and occasionally it gives
off thymic and bronchial branches.

Ligature of the innominata.—In order to expose the
vessel for the purpose of ligaturing it, it must be
drawn out as much as possible from the deep position
it occupies, by raising the shoulders and throwing
back the head. Next, the sternal origin of the sterno-
cleido-mastoid is to be exposed, by an incision along its
anterior border, met by one along the upper edge of
the sternum; this tendon is to be divided, and the
underlying origins of the sterno-hyoid and thyroid
museles mrefullv divided. DBeneath these muscular
fibres is a p]e:;u:-, of veins, chiefly derived from the
inferior thyroid, which must be hooked aside.
The deep cervical fascia is next to be cautiously
scraped through, and the origin of the common carotid
exposed, which vessel serves as the guide to the trunk
of the innominata. The left innominate vein must
be drawn down, whilst the right innominate and
internal jugular veins, with the vagus nerve, are
to be drawn outwards. The needle must be passed
from below, upmwards and inwards, taking care that it
is kept close to the vessel, to avoid wounding the
richt pleura, or trachea which lie behind it, The
hfm ure should be applied as Zigh up as possible,

Collateral eirculation developed after ligatwre of the
innominata.—The right side of the head and neck
would be supplied with blood by the inosculation of
the carotids with those of the opposite side; and the
circulation in the rizht subclavian would be re-esta-
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blished by means of its intercostal branch inosculating
with the first aortic intercostal, assisted by the inter-
nal mammary and intercostal arteries, inosculating
with the long thoracie, superior thoracic, and acro-
mio-thoracic, and by the inosculation between the
superior thoracic and deep epigastric.

SURGICAL RELATIONS OF THE (ESOPHAGUS IN
THE NECK.

The cesophagus is occasionally the seat of opera-
tion, such as for the removal of some foreign body,
of the passing of bougies in cases of stricture, or in-
troducing the tube of a stomach-pump. The opera-
tion of @sophagotomy is required but rarely, but it
may be had recourse to in such cases as impaction of
foreign bodies, when the substance can neither be
pulled out through the mouth, nor pushed downwards
into the stomach, or in such a case as where a sub-
stance might be removed through a longitudinal
wound in the cesophagus, but could not be drawn
through the more constricted portion of the tube—
as, for instance, a set of false teeth, &e. In the
neck, it commences as a constriction below the pha-
rynx, having at this point the cricoid cartilage in front,
and the fifth cervical vertebra behind it.

Just at first, it lies in the mesial line of the body,
but as it approaches the root of the neck it inclines
towards the left side.

Relations.—In front of it lies the trachea, and after
it tends to the left side, the left lobe of thyroid body,
and the thoracic duct.

Behind, the cervical vertebree and left longus colli
muscle,
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At the sides, the common carotid vessels, particularly
the left, the thyroid body, and the recurrent laryngeal
nerves.

Great care must be taken, in passing bougies or
tubes through the mouth into the esophagus, to keep
the end of the instrument well against the spine, and
to use very gentle pressure, as false passages are
readily made (especially where there has been any
disease) into the pleural cavity, posterior mediastinum,
or pericardium.

The operation of esophagotomy is thus performed.
An incision is to be made on the left side of the neck,
about four inches long, along the anterior border of
the sterno-mastoid, as though for ligaturing the com-
mon carotid artery above the crossing of the omo-
hyvoid. The omo-hyoid, sterno-hyoid, and sterno-
thyroid muscles are to be drawn downwards and
inwards, and the sheath of the vessels, uninvolved,
drawn outwards ; the eesophagus is then seen at the
bottom of the wound, when a longitudinal incision is
to be made upon the foreign body or bougie as it lies
in the tube.

The structures to be avoided are—the sheath of the
vessels, the thyroid vessels, the thyroid body, and
the laryngeal nerves,

The vecipital portion of the side of the neck, that above
the erossing of the omo-hyoid, possesses few points of
surgical importance beyond it, being the seat of
tumours. Its boundaries are—in front, the sterno-
mastoid ; behind, the trapezius ; and below, the omo-
hyoid ; its floor is formed by the upper portion of the
anterior scalene muscle, the middle and posterior sca-
lene, the levator anguli scapulz and splenius colli
muscles. The spinal accessory nerve emerges from
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the junction of the upper and middle third of the pos-
terior border of the sterno-mastoid and crosses the
region obliquely, to enter the trapezius, accompanied
by descending muscular branches of the cervical
plexus ; the superficial branches of the cervical plexus
are seen, passing upwards (small occipital) along the
posterior border of the sterno-mastoid, forwards
(great auricular and transverse cervical) across it,
and downwards (descending cervical). There are a
great many lymphatic ganglia along the posterior
border of the muscle, and the integument is very
tough and fibrous.

REGION OF THE NAPE OF THE NECK (POSTERIOR
CERVICAL REGION).

This region extends from the occipital tuberosity
and superior curved lines above, to the seventh cervi-
cal vertebra below, and is bounded laterally by the
trapezius. 'The spinous processes of the three last can
be felt through the integument, the seventh receiving
the name of vertebra prominens. The integument is
very tough and strong, containing a great deal of
fibrous tissue, and not very vascular, and is a favourite
seat of abscess or earbuncle; the subcutaneous cellu-
lar tissue contains a good deal of fat, and is united to
the ligamentum nuchwe, a tough fibro-elastic mass
extending from the ocecipital tubercle to the seventh
cervical vertebra, separating the muscles on either
side of the neck. Beneath the aponeuroses lie the
trapezius, the aponeurotic attachment of which supe-
riorly is blended with that of the sterno-mastoid ; and
separating these muscles from the succeeding layer
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is a dense fascia, continuous with the dorsal aponeu-
rosis, beneath which are found the splenius capitis
and the levator anguli scapule, the upper portion of
the rhomboidei, and serratus posticus superior ; next
the complexus, the trachelo-mastoid, and transversalis
colli. In the fat and cellular tissue beneath this
layer are several vessels of importance in the main-
tenance of the collateral circulation after ligature of
the subelavianor carotid arteries—namely, the oceipital,
vertebral, profunda, and princeps cervicis. The ocei-
pital enters the region between the splenius capitis
and obliquus superior, and lies between the splenius
and the complexus, and is afterwards distributed to
the scalp ; itsdescending branch, the princeps cervicis,
which inosculates with the vertebral and the profunda
cervicis branch of the superior intercostal, passes
between the complexus and semi-spinalis colli muscles,
The profunda cervicis enters the region by passing
backwards between the transverse process of the
seventh cervical vertebra and the first rib. The nerves
found here are branches of the sub-occipital and the
posterior branches of the great occipital, and third and
fourth cervical nerves. DBeneath the integument are a
number of lymphatic ganglia, which become engorged
in constitutional syphilis. DBeneath the cellulo-fatty
layer are the muscles forming the sub-oceipital tri-
angle, the recti capitis postici, internally, the obliquus
superior and the obliquus inferior, the floor of which
triangle contains the curve of the vertebral artery
perforating the posterior occipito-atlantoid ligament,
before it takes its course through the foramen mag-
num ; and between this vessel, and the groove in the
atlas, is the trunk of the sub-occipital nerve.

Owing to the curvature of the cervical spine, the
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prominence of the second and third cervical vertelra
1s seen in the pharyngeal cavity, and can be readily
recognised from the mouth.

The cervical spine is liable to dislocation from the
great mobility of the articulations, and from the fact
that the articular surfaces are nearly horizontal,
dislocation without fracture may take place. In the
space between the first cervical vertebra and the
occiput the cord may he readily reached by a mere
puncture. An injury to the cord above the third
would implicate the phrenic nerve and paralyse the
diaphragm, and give rise to sudden asphyxia, causing
instantaneous death.

If the lower portion of the cervical cord be divided
there will be paralysis both of the upper and lower
extremities, and the respiration would be entirely
carried on by the diaphragm. If the injury be oppo-
site the sixth cervical vertebra, there would be only
partial paralysis of the upper extremity, owing to
that portion of the brachial plexus given off from the
cord above this spot being unimplicated.

The cervical spine is occasionally the seat of spina
bifida, an arrest of development in which the spinous
processes or the laminm are absent or separated,
allowing of the bulging of the meninges beneath
the integuments. In spina bifida in this region, the
spinal cord and its nerves are generally adherent to
the parietes of the {fumour.

The relation of the structures passing through the
superior aperture of the thoraz would seem to form a
suitable connexion between the regions of the thorax
and neck. Supposing a section be made—a decapita-
tion, in fact—following a plane passing through the
upper part of the first dorsal vertebra behind, the
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upper borders of the first ribs laterally, and the ma-
nubrium sterni anteriorly, the following structures

Fic. 17.

Median Line.—1. Sterno-hyoid muscles. 2. Sterno-thyroid muscles.
3. Remains of thymus gland. 4. Trachea. 5. (Esophagus. 6. Longi
colli mustles. Left Side.—7. Internal mammary artery. 8. Innominate
vein. . Phrenic nerve. 10. Vagus nerve. 11. Recurrent
laryngeal nerve. 12. Cardiac nerves. 13. Left carotid artery.
14. Left subclavian artery. 13. Thoracic duct. 16. Apex of lung
and pleura. 17. Sympathetic. 18. Superior intercostal artery.
1. First dorsal nerve. Right Side.—20. Internal mammary artery,
21. Innominate vein. 22. Phrenic nerve. 23. Vagus nerve.
24. Cardiac nerves. 23. Innominate artery. 206. Apex of lung and
pleura. 27. Sympathetic. 28. Superior intercostal artery. 29. First
dorsal nerve. (HezaTH.)

would be seen passing from before backwards, be-
tween the apices of the lungs. In the middle line
are the origins of the sterno-hyoid and sterno-thyroid
muscles, and a lax cellular tissue, in which are the
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remains of the thymus gland and inferior thyroid
veins, the trachea, cesophagus; and, in the groove
separating them, the recurrent laryngeal nerves; and
on the left side the thoracic duct. At the sides the in-
ternal mammary vessels, the innominate veins, and on
the right the innominate artery, with the vagus nerve
lying between it and the innominate vein, and on the
left the common carotid and subclavian arteries, with
the vagus between them, the phrenic and cardiac
nerves, the trunk of the sympathetic, the longi colli
muscles, and the superior intercostal arteries and first

dorsal nerves.
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CHAPTER III.
SURGICAL ANATOMY OF THE THORAX.

[~§ the region of the thorax it is intended to include
that portion of the body comprising the parietes of
the chest, which contains the heart, lungs, and the
contents of the posterior mediastinum, and is bounded,
superiorly, by the superior aperture of the thorax (that
is to say, the bony ring formed behind, by the body of
the first dorsal vertebra, on either side, by the first
ribs, and anteriorly, by the upper part of the manu-
brium sterni); inferiorly, by the diaphragm ; and
laterally, by the ribs and intercostal muscles, above
the limit of the diaphragm, to the exclusion of such
structures as are regarded as belonging to the upper
extremity—namely, those entering into the formation
of the axilla, which region will be hereafter described.

The applied anatomy of the thorax is rather the
province of the physician than the surgeon, yet at
the same time there is so much in common that, with
regard to physical examination, it will be advisable to
devote some little space to the subject.

Before going into any details of its structure it is
necessary to point out the relations of its contents
with reference to the walls of the chest—such in fact
as relate to the auscultation or percussion of the
Iungs, heart, and great vessels. As, however, these
matters are to be found in works specially devoted to

H
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the subject, it is proposed merely to point out the
chief anatomical bearings of the contained viscera.

The lungs.—Presuming the body to be normal, their
position with regard to the thoracic walls is as fol-
lows: The apices lie beneath the scalenus anticus
muscle and the subclavian artery, separated by the
wsophagus, trachea, and anterior portion of the
bodies of the first and second dorsal vertebre.
The dases of each are separated from the abdominal
viscera by the diaphragm, that of the right being
considerably hollowed out by the bulging upwards
of the liver, as far up in the thorax as the fifth rib;
that of the left is hollowed out to a less degree by
the projection of the stomach, spleen, and left lobe of
liver.

The inner margin of the right lung passes vertically
down the middle of the sternum, with a slight incli-
nation to the same side, as far as the sterno-xiphoid
articulation.

The inner margin of the left lung lies parallel with
that of the right, about as far as to the fourth costal
cartilage, where it passes outwards along this cartilage
for a short distance, and then descends obliquely
downwards and backwards, a little internal to the
nipple, nearly as far as the seventh rib.

The heart—"The heart lies obliquely, and during ex-
piration is nearly horizontal, its hase being to the right
and apex to the left side. The base corresponds to the
interval between the fifth and eighth dorsal vertebre,
and its apex to a little below the left fifth rib, to the
left of its junction with its cartilage, while the
impulse is to be felt in the interspace between the
cartilages of the fifth and sixth ribs, internal to the
nipple. Its upper border corresponds to a line on
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a level with the upper borders of the third costal car-
tilages, and its lower border to a line extending

Fia. 18.

Diagram of the relations of the thoracic viscera to the walls
of the chest (altered from Ancer). 1. Situation of pulmo-
nary orifice. 2. Left auriculo-ventricular orifice. 3. Orifice
of aorta. 4. Right auriculo-ventricular orifice. 5. Limit
of the anterior and inferior border of left lung in complete
expiration. 0. Ditto of right lung. 5. Limit of left lung
in inspiration. 8. Ditto of right lung in inspiration. g.
Limit of pleura. r10. Ditto. 11. Superior cul-de-sac of
left lung. 12. Ditto of right lung. 13. Right auricle.
14. Right auricular appendage. 135. Left auricle. 16. Limit
of diaphragm in complete expiration. 1%. Ditto, ditto.
18. Ditto, ditto, in complete inspiration.

between the articulation of the ensiform with the

costal cartilage on the right side, to the position

of the apex. Hence, for auscultation of the base,

the spot is the upper border of the third costal car-

tilage, and for the apex, a point about two inches
H 2
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hﬂeh}w the nipple, and one inch towards the middle
line of the body.

The right auriculo-ventricular opening is behind the
centre of the sternum, on a line with the lower mar-
gin of the articulation of the cartilage of the fourth
rib with it. The lgft auriculo-ventricular opening is
about three-quarters of an inch lower than the pul-
monary orifice. The orifice of the pulmonary artery
is on a line with the space between the junction of the
second and the third costal cartilages with the ster-
num, being to the left and close to that bone.

The orifice of the aorta is at the commencement of
the ascending portion of the arch, and is on a line with
the junction of the third costal cartilage of the left
side with the sternum. The arch attains the level of the
upper border of the second costal cartilage of the right
side at its junction with the sternum. (ANote.—These
relations vary slightly in the works of some authors,
but those mentioned above will be found correct for
practical purposes.)

The region of the walls of the thorax may be con-
veniently described surgically, as sternal, costal, dia-
phragmatie, and spinal.

The sternal region consists of the sternum itself
and of the structures which immediately cover it—
viz., integument, subcutaneous cellular tissue, apo-
neurosis of pectoralis major, sterno-mastoid, rectus
abdominis, and occasionally fibres of the rectus ster-
nalis muscles ; it is surgically of importance, as being
the seat of fractures, of dislocations of the clavicle
from it, of necrosis from various causes and of growth.
The mechanism of the sterno-clavicular articulation,
which possesses an interarticular fibro-cartilage and
two synovial membranes, allows of motion in almost
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all directions, and largely assists in the free play of
the shoulder. The peculiarity in the construction and
the curved form of the clavicle, serve to break the
effect of shocks or blows upon the shoulder or upper
limb.  On the right side the sterno-clavicular arti-
culation is immediately in front of the innominate
artery and subclavian vein, whilst on the Zft it is in
relation with the left subclavian vein and the inter-
space between the left common carotid and subclavian
arteries; the inter-clavicular space lies immediately
in front of the trachea. Posteriorly and below, the
sternum is covered by the triangularis sterni muscles,
and laterally is in relation with the internal mammary
vessels. The sternum is liable to fractures, and dis-
locations from it of the clavicle—an accident which
may occur in any direction but downwards, owing
to its close relation with the cartilage of the first
rib.

The costal region, which is bounded anteriorly by
the sternum, laterally by the sides of the bodies of
the vertebre, and inferiorly by the diaphragm, presents
several points of surgical importance, since it contains
the mammary gland and the intercostal spaces. It is
covered in anteriorly and posteriorly above by struc-
tures belonging to the region of the upper extremity,
in front by the greater and lesser pectoral muscles
with their aponeuroses, and behind by the scapula
and the muscles attached to it and between the ex-
ternal borders ot the scapular and pectoral muscles,
the ribs and the humerus is a special region—the
axilla.

The intercostal spaces vary considerably in extent :
thus they are larger during inspiration; the most
remarkable variation in the interspace is at its middle,
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as during expiration the ribs occasionally approximate
so closely that their edges are in absolute contact.
The operation of paracentesis thoracis or tapping the
thorax, in pleurisy, emphysema, or the pointing
of an hepatic abscess, is usually performed between
the fifth and sixth ribs, just behind their middle,
and never behind the angle, because of the size of
the intercostal arteries at this point, and moreover
on account of the thickness of the layers of muscle.

Some prefer a point situated an inch or more
below the angle of the scapula, between the seventh
and eighth, or eighth and ninth ribs, the instrument
being passed just above the wpper border of the rib,
so that the intercostal vessels may be avoided. On
the right side, it is advised to puncture through an
interspace higher, on account of the position of the
liver and diaphragm on that side.

The internal mammary artery belongs properly to the
cavity of the chest, lying on the left side in the ante-
rior mediastinum, whilst on the right it is so over-
lapped by the lung as to be excluded from the space.
It is best exposed from the surface, by raising the
cartilages of the ribs and the sternum, and is then
seen lying upon the pleura at a short distance from
the margin of the sternum. It is given off from the
subclavian opposite the vertebral, and passes into the
thorax in relation with the phrenic nerve, which
crosses it anteriorly and then descends internal to it.
Two veins, which usually unite to form a common
trunk, accompany it. In the upper part of the chest
it is covered in by the costal cartilages and internal
intercostals, whilst below it lies between the tri-
angularis sterni and the pleura. Its chief inoscu-
lating branches are given off at the interval between
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the sixth and seventh cartilages, and are musculo-
phrenie and superior epigastric.

Wounds of this vessel, especially if situated where
it has any bulk, i.e., between the first and seventh rib,
are serious. It can be tied easily in the first three
intercostal spaces, by making an oblique incision
about two inches long from without inwards, and at
about three or four lines from the border of the
sternum, and the structures divided in reaching it are—
integument, cellular tissue, origin of pectoralis major,
internal intercostal muscle. Owing to its free anasto-
moses, of course both ends of the wounded vessel
require ligature. The close neighbourhood of the
ribs to the lungs and pleura, liver and diaphragm,
render fractures by direct violence often very serious
from puncture of these structures by the fragments.
In indirect violence the rib is broken, as a rule, near
the angle, and there, save danger from punctures,
wounds of the intercostal arteries are rare; these
vessels are difficult to secure, from their position.

Each intercostal artery is accompanied by a vein
and nerve, the nerve being superior to the artery in
the upper intercostal spaces, but below after the
fourth or sixth space.

They are protected from pressure whilst the inter-
costals are acting, by being enclosed in tendinous
bands, which are attached to the ribs.

Mamma.—The breast is situated in front of the
pectoralis major, towards the lateral aspect of the
region of the chest, and corresponds to the interval
between the third and seventh ribs (the male nipple
lies on the fourth rib). It consists of gland and
fibrous tissues arranged in lobes; these are very
numerous, the septa between them being filled up by
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tat. Each lobe is again divisible into lobules, which
are connected by areolar tissue, blood-vessels, and
ducts. The lobules open into the lactiferous ducts,
which uniting form larger ones, terminating in an
excretory duct, and are generally from fifteen to
twenty in number; these converge towards the areola,
and beneath the nipple become dilated into sinuses,
before perforating its summit by separate orifices.
The mammary gland is separated from the pectoral,
is major and minor, the serratus magnus, and its
sheath by a layer of cellular tissue which allows of
the free movement of the gland over it—an important
point in the diagnosis of breast tumours.

The breast is freely supplied with vessels, the
arteries being derived from the internal mammary,
the long thoracic from the axillary, and the inter-
costals ; the veins are both superficial and deep—
the superficial are seen beneath the subcutaneous cel-
lular tissue and are very much distended during preg-
nancy, whilst the deeper ones follow the course gene-
rally of the arteries. An anastomotic circle of veins
is seen around the base of the nipple. The lympha-
tics are also arranged as superficial and deep : the
former are immediately beneath the integument and
pass into the axillary glands; the latter set accom-
pany the galactiferous tubes, and pass into the
cellular tissue beneath the gland, also to join the
glands in the axilla and the intra-thoracic ganglia.
The nerves are derived from the brachial and cervieal
plexuses and from the intercostals.

The breast is the seat of many forms of tumours
which necessitate its removal, and its great vascu-
larity gives rise to severe heemorrhage during such
operations ; it is advisable therefore in such cases to
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make the inferior incision first, to avoid, if possible,
any complication, owing to the parts being obscured
by blood. Mammary abscesses ought to be opened
vertically (to avoid “ pocketing” and the formation of
sinuses), freely and deeply, to insure the exit of all
matter. Moreover, these incisions should, if possible,
be made parallel to the course of the galactiferous
duets, if near the nipple, in order to avoid cutting
across them. Guided by the fascial envelope, col-
lections of matter connected with the mammary gland
will occasionally point, and require opening at the
anterior border of the axilla.

The diaphragmatic region, or floor of thorax, is
formed by the diaphragm which constitutes the
septum between the thoracic and abdominal viscera,
and is the muscle of normal respiration. Its height,
or the amount of encroachment upon the thorax
during ordinary respiration, depends in some measure
upon the amount of distension and the size of those
abdominal viscera in immediate relation with it—viz.,
the stomach, intestines, and the liver, During normal
expiration the right arch ascends to the level of the
Jifth rib. Forced ecxpiration brings the right arch of
the muscle—that above the liver—to a level with the
fourth costal cartilage in front, with the fifth, sixth,
and seventh ribs at the side, and with the eighth rib
behind. The left arch is lower than the right by two
ribs. During foreed inspiration the muscle descends to
the level of a line extending from the ensiform carti-
lage to the tenth rib.

The under surface of the diaphragm is perforated
by three large foramina:—(1) The aortic, situate
between the ]Jl]lﬁl“i of the muscle and slunaI column,
transmits the aorta, the thoracic duct, and the vena
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azygos major. (2) The caval, quadrilateral in shape
and incapable of constriction, transmits the inferior
vena cava, (3) The esophageal, elliptiform in shape
and capable of constriction, transmits the wsophagus,
also the vagi nerves, the left being in front. On
either side of the attachment to the xiphoid cartilage
1s a space where the muscular tissue is wanting, so that
between the abdominal cavity and that of the anterior
mediastinum there is a communication, filled in by a
little cellular tissue ; through which pass some lym-
phatics from the liver, and occasionally diaphragmatic
hernia. Collections of pus forming in the thoracic
cavity may find their way through these spaces;
moreover, as the diaphragm separates the right lung
from the liver, abscesses forming in this latter viscus
may either be discharged by the bronchi or into the
thoracic cavity.

Penetrating wounds of the diaphragm are serious,
partly on account of hemorrhage, and from the fact
of viscera, both of the thoracic and abdominal cavities,
being implicated ; and partly on account of the in-
timate connexion with it of large serous cavities, the
pleura, the peritoneum, and the pericardium.

Occasionally paralysis of the diaphragm occurs
with ascites, or may be owing to a wound in the neck
or spinal column, implicating the phrenic nerve.

An approximation of the course taken by a bullet
or a weapon penetrating the walls of the thorax from
its anterior or lateral aspects, may be gathered from
the following facts :—That the %eart would be reached
by a wound traversing the chest at right angles, above
the sixth rib, and that its apex lies about an inch and
a half from the surface. Wounds in the mesial line
would involve the heart and great vessels, whilst
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more laterally they would implicate the lungs; the
position of the trunk and branches of the internal
mammary render penetrating wounds of the inferior
intercostal spaces near the sternum very serious.

A wound penetrating the sternum, on a line with
the nipple, and striking upon the vertebra at right
angles with the axis of the body, would traverse three
cavities of the heart, two ventricles, and the left
auricle.

If an instrument traversed the lower intercostal
spaces during inspiration, it would wound the base of
the lung, the diaphragm, and corresponding abdominal
viscera, but during expiration would avoid the lung.

Spinal region of thoraz.—The posterior wall of the
thorax is formed by the dorsal spine and its coverings,
and is represented by a region bounded superiorly by
the first, and inferiorly by the last dorsal vertebra,
and laterally by the angles of the ribs.

The integument is very thick and dense, and con-
tains a quantity of sebaceous follicles; the subcu-
taneous cellular tissue is intimately united to the
spinous processes of the dorsal vertebra (which can
be plainly felt throughout the region), thus preventing
fluid infiltrating or pus appearing superficially, except
along the sides of these processes. The dorsal apo-
neurosis invests the anterior and posterior surfaces of
the trapezius and latissimus dorsi, uniting superiorly
with the cervical, and inferiorly with the lumbar apo-
neurosis, splitting to enclose the serrati postici ; it is
attached to the spinous processes of the dorsal ver-
tebree and tubercles of the ribs, enclosing all the
muscles of the back, and separating the superficial
from the deep layer. The first layer of muscles con-
‘gists of the lower part of the trapezius and the latis-
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simus dorsi, the former overlapping the latter. DBe-
neath these muscles lie the rhomboidei and serrati
postici. The deep layer consists of the sacro-lumbalis
internally with its necessary muscles, and the longis-
simus dorsi externally also with its accessory muscles ;
between them superiorly, the lower portions of the
splenius colli, complexus, and transversalis colli;
deepest of all, the transverso-spinales and levatores
costarum.

Abscesses connected with caries of the transverse
processes, or laminwe of the dorsal vertebra, gravitate
into the inferior portion of the region, and often ex-
tend to the sides of the ribs or into the axilla, instead
of becoming superficial, on account of the strong
fascial lamina between the superficial and deep
muscles.

A small triangular space uncovered by muscle
exists at the point where the trapezius and latissimus
dorsi diverge. The space is bounded by the two
muscles just named towards the spine, whilst exter-
nally it is completed by the inferior angle of the
scapula. From the fact of its being uncovered by
muscle it is available for ausculation.

The wvessels met with are dorsal branches from the
intercostals and the posterior scapular, and the nerves
are the dorsal branches of the spinal, with some few
branches from the cervical plexus and spinal acces-
sory.

With regard to the skeleton of this region, the
arrangement of the dorsal vertebra renders their dis-
location extremely difficult, and when it does occur 1t
would seem to be invariably associated with fracture
of some portion of the spinal column; the spinous
processes from their position are often fractured.
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The dorsal spine is very often the seat of caries of
the bodies of the vertebrw, or disease of the inter-
vertebral substances, inducing angular curvature and
paralysis of the lower limbs from pressure on the
cord. When the disease depends upon caries of
the bodies of the vertebre and abscesses form, the
course taken by the pus will depend upon the part of
the spine which is the seat of disease; and it gene-
rally escapes beneath the pillars of the diaphragm, and
passes beneath the fascia, along the side of the aorta
and iliac arteries, pointing in the abdominal parietes,
above Poupart’s ligament. If the abscess depends upon
disease of the lower dorsal vertebre, the pus is di-
rected forwards by the sheath of the psoas muscle,
and points below Poupart’s ligament, in the front of
the thigh, and external to the vessels. The pus some-
times passes backwards, forming dorsal abscess, If
it gets into the subperitoneal areolar tissue in the
pelvis, it may find its way into the perineum by the
side of the rectum, or pass out of the great sciatic
notch, and appear in the region of the great trochanter.
From the continuity and density of the fascia of the
leg, such collections of matter may make their way
into the popliteal space, or even along the side of
the tendo-Achillis,

Injuries to the cord in the dorsal region, if below the
second dorsal vertebra, do not affect the upper ex-
tremity, but the respiration is greatly affected, owing
to implication of the nerves supplying the intercostals
‘and abdominal muscles; moreover, there is paralysis
cof all the parts supplied by the nerves below the seat
vof injury.
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Region of the Cavity of the Thoraz.

As this region can scarcely be considered as within
the province of surgical anatomy, it is proposed there-
fore to allude to it as shortly as possible, Its prac-
tical bearings to the surgeon seem rather to be upon
the relations of the contents to the parietes, which
have been already discussed, both as far as physical
diagnosis and injury are concerned; and considera-
tions with respect to ameurism of the aorta or its
great trunks are subjects rather for systematic sur-
gery. Since operative proceedings on the eesophagus,
trachea, or great vessels are instituted in the neck,
the chief anatomical bearings of these structures will
be found described in the chapter on the Surgical
Anatomy of the Neck.

The cavity of the thorax is most conveniently de-
scribed for reference as divisible into two pleural cavi-
ties, separated in the lower four-fifths of the chest, by
the three mediastina, and in the upper fifth by the
great vessels springing from the arch of the aorta, a
region called by Professor Wood, the cervico-thoracic.
The posterior wall of this division, he makes the three
upper dorsal vertebrze and their intervertebral sub-
stances, and the intervertebral substance between the
third and fourth the anterior—the manubrium sterni,
and upper fourth or fifth of the anterior mediastinum ;
on either side the apices of the lungs and pleurze.

The anterior mediastinum is bounded as follows :—
Anteriorly, by the sternum and left costal cartilages ;
posteriorly, by the pericardium, for the lower three-
tfourths or four-fifths, and for the rest, by the cer-
vico-thoracic region; laterally, by the pleura. The
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middle mediastinum contains the heart and ascending
portion of the aorta and arch, phrenic nerves and
vessels, and is limited behind by fibrous pericardium
and the obliterated ductus arteriosus.® The posterior
mediastinum is limited above by the left portion of the
arch, below by the lesser muscle of the diaphragm ;
laterally, pleural cavities, root of lungs, and ligamenta
lata pulmonum.

It contains the bifurcation of the trachea and
bronchi, vagi, cesophagus, hinder part of root of lung,
and recurrent laryngeal nerve of left side, descending
aorta, azygos major vein, thoracic duct, and great
splanchnic nerves,

* Vide Professor Wood, F.R.S., on Relations of Aorta:
“* Journal of Avatomy and Physiology,” vol. iii.



CHAPTER 1IV.
SURGICAL ANATOMY OF THE UPPER EXTREMITY.

Region of the Shoulder.

Surface markings.—The convexity of the shoulder is
due to the deltoid muscle, and the globular head of
the humerus. The bony processes, the coracoid,
acromion, spine of scapula, globular lead of hu-
merus, and the entire extent of the clavicle, can be
readily felt, and their exact relation with regard to
each other should be noticed and compared, their
respective bearings with the other bony prominences
of the upper extremity carefully studied both at rest
and in action. The precise relations of these surface
marks is of the utmost importance in the diagnosis of
fracture, dislocation, or other injury to the shoulder-
joint, and moreover they serve as guides for the
direction of the knife in amputations or excisions.
When the arm hangs along the side with the palm
turned forwards, the acromion, epicondyle, and styloid
process of radius externally, and internally, the head
of humerus, epitrochlea, and styloid process of ulna,
correspond exactly, and their mutual relations are to
be noted in every position of the joint.

Anterior and lateral aspects of the shoulder.— Surface
markings.— Anteriorly, immediately below the clavicle, is
a fossa in which the pulsations of the first part of the
axillary artery can be felt, and which hollow may be
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obliterated by the presence of axillary tumours or dis-
location of the humerus forwards.

Externally, the roundness of the shoulder is formed
by the deltoid muscle, beneath which, and below the
overhanging process of the acromion, can be felt the
globular head of the humerus. This portion of the
bone is sometimes very large in proportion to the
articulation, and might be mistaken for a displace-
ment. In any dislocation, however, the rotundity of
the shoulder gives place to a characteristic flattening ;
besides impairment of the movements of the joint.
Along the anterior border of the deltoid is a groove
between it and the upper fibres of the pectoralis
major, in which lie the cephalic vein and a branch
of the acromio-thoracic artery. The skin of this
region is very thick, and glides easily over the
underlving tissues, owing to the presence of burse,
which are in some individuals more or less developed
- according to the use made of the shoulder by their
- occupation or work—thus, by carrying a ladder or a
| hod of mortar, &e.

To the upper border of the clavicle are seen attached,
talong its sternal portion, the outer fibres of the sterno-
i teleido-mastoid, and along its acromial portion the
ttrapezius.

Below are the attachments of the pectoralis major
‘internally, and externally the deltoid. The clavicle
ccan be felt in its whole extent, owing to its subcu-
itaneous position, and from being so exposed is liable
‘to fracture. Again, its structure, its curves, which,
dntensify the shocks of indirect violence, and the
wrant of support posteriorly, all contribute towards
ithe frequency of the accident.

If this fracture takes place at its centre, the dis-

I
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placement of the outer fragment downwards, forwards,
and inwards, is due to the weight of the arm, and if
put in action, to the deltoid, pectoralis major, and
subclavius. The inner fragment is occasionally tilted
upwards, but only when the clavicular fibres of the
sterno-cleido-mastoid are in action, as in rotation of
the neck, the strong ligamentous attachment to the
rib (costo-clavicular), and perhaps the clavicular fibres
of the pectoralis major, retaining it in place. The
glightness of the displacement on fracture of the
acromial and sternal extremities is also due to their
strong ligamentous attachment. The clavicle is
separated from the upper part of the axilla and
its contents by the subclavius muscle and its apo-
neurosis; behind its sternal extremity is the junc-
tion of the internal jugular vein and subclavian
vein running closely alongit; behind its upper border
are the supra-scapular vessels, which are liable to
be injured in fracture of the bone or operations
upon it.

External aspect of the shoulder.—The deltoid muscle
forms the external boundary of the region of the
shoulder. The subcutaneous tissue contains the
terminal twigs of the acromial branches of the
descending clavicular nerves, and of the cutane-
ous branches of the circumflex nerve and artery.
The aponeurosis of the deltoid completely covers
the muscle, and is continuous with that of the
upper arm and axilla, sending down septa between
the bundles of the muscular fibres, and passing
beneath it, is continuous with the deep fascia. The
deltoid itself, arising from the outer half of the
clavicle and the lower border of the spine of the
scapula, after the convergence and interlacement of
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its fibres, is inserted into the roughened surface on
the outer aspect of the humerus.
Parts beneath the deltoid.—lmmediately beneath

Fig. 19.
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A. Axillaryarterv. B. Axillary vein. c. Costo-corocoid
membrane, bp. Coracoid process. E. Coraco-acromial liga-
ment. F. Deltoid cut and pulled back. . Pectoralis
minor. H. Long head of biceps. 1. Short head of biceps
and coraco-brachialis. k. Circumflex wvessels and nerve.
r. Head of humerus seen through capsule, upon which is a
portion of the bursa between it and the deltoid. m. Posterior
portion of this bursa between the deltoid and scapular
muscles. ~. Brachialis anticus. o. Triceps, (Alterced
from ANGEz.)

thiz muscle is a large bursa, often multilocular, which
lies between it and the convex head of the humerus
and the acromion process; the insertions of the

g %
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supra- and infra-spinatus, and teres minor muscles into
the greater tuberosity, and passing round the surgical
neck, the posterior circumflex vessels and circumflex
nerve ; the bicipital groove, in which lies the long
head of the biceps and the anterior circumflex artery ;
the coracoid process, with the short head of the biceps
and coraco-brachialis attached to it, a quantity of
loose cellular tissue, and the capsular ligament.
Severe blows upon the shoulder frequently cause
effusion into the bursa above named, and render
diagnosis of extreme difficulty, and suppuration in its
cavity may be mistaken for disease of the articulation.
In the case of effusion of blood into the cavity, the
posterior border of the axilla will become discoloured
a few days after the injury.

Posterior aspect of the shoulder : surface markings.—
The spine of the scapula is seen directly beneath the
skin, as a furrow in muscular persons, and as a pro-
minent ridge in emaciated subjects, terminating in its
broad acromion process, which overhangs the articu-
lation. Above and below the spine are the supra-
and infra-spinous fosse, filled in by muscle, the supe-
rior fuller than the inferior, owing to the attachment
of the trapezius along the upper border of the spine.
The inferior angle of the scapula is just beneath
the surface, having sometimes fibres of the latissimus
dorsi attached to it, which muscle, as it sweeps for-
ward towards the arm, forms the posterior border of
the axilla ; occasionally the scapula becomes dislocated
over the upper edge of this muscle, or rather the
muscle slips beneath the scapula.

The supra-spinous fosswe contains the supra-spinatus
muscle, between which and the bone lie the supra-
seapular vessels and nerve, the nerve passing below
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the supra-scapular licament and the vessels over ir;
these vessels, after supplying the supra-spinatus mus-
cle and the nerve, wind round the root of the acro-
mion into the infra-spinous fossa, and there the
important inosculation takes place between the dor-
salis scapule and posterior scapular, which becomes
greatly developed after ligature of the subclavian in
the third part of its course, playing a chief part in the
maintenance of the collateral circulation for the supply
of the arm. In front of the scapula, between it and
the ribs, is the subscapularis, a multi-penniform mus-
cle, the full development of which gives such an
appearance of depth to the thorax in muscular persons.
Beneath the tendons of the muscles inserted into the
oreater and lesser tuberosities, are large bursa, occa-
sionally communicating with that beneath the deltoid,
and with the synovial membrane of the shoulder-joint ;
inflammation or suppuration of which may be mistaken
for glandular inflammation or for axillary aneurism.
Articulation of the shoulder-joint.—The ellipsoidal
articular extremity of the humerus is very large in
comparison with the glenoid cavity, which is ovoid in
shape, larger below than above ; and it is surgically
of importance to note that, not only are the articular
surfaces of the humerus and scapula here in contaet,
but that the head of the bone is in immediate relation
with the arch formed by the coracoid and acromion
processes and the coraco-acromial ligaments—an ap-
proximation which is due to the action of the deltoid,
in atrophy of which muscle there is a considerable
interspace between these points. The capsule of the
joint is materially strengthened by fibrous expansion
from the tendons of those muscles which are in imme-
diate contact with the articulation—viz., the supra-
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and infra-spinati, teres minor, subscapularis, and long
head of biceps and triceps, and by bands passing from
the coracoid process. The synovial membrane lining
the capsule is prolonged beneath the subscapularis
muscle, and into the bicipital groove.

F1e. 20.

Diagrammatic section through right shoulder-joint, showing
structures in contact with it. 1. Clavicle. 2. Acromion
3. Supra-spinatus, 4. Trapezius. 5. Infra-spinatus,
6. Teres minor. 47, Teres major, 8. Latissimus dorsi.
9. Coraco-brachialis and short head of biceps. 10. Tendon
of subscapularis blended with the capsular ligament. 11,
Pectoralis major. 12. Deltoid. 13. Axillary vessels and

nerves.

The movements of which the humerus is capable in
the glenoid cavity are very varied, and, with a view to
studying the action of the muscles in dislocation and
fracture of this bone, and in their diagnosis, may be
classified as follows: The humerus is raised by the
deltoid, supra-spinatus, long head of biceps, and
coraco-brachialis ; depressed by the pectoralis major,
latissimus dorsi, teres major, and subscapularis;
brought forward by the pectoralis major, anterior fibres
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of deltoid, coraco-brachialis, and short head of biceps ;
drawn backwards by the latissimus dorsi, teres major,
long head of triceps, posterior fibres of deltoid, supra-
spinatus, and teres minor; rotated inwards by sub-
scapularis, teres major, latissimus dorsi, pectoralis
major, and anterior fibres of deltoid ; rotated outwards
by the infra-spinatus, teres minor, coraco-brachialis,
and posterior fibres of deltoid.

The great power of all these muscles upon this
joint, which owes its great extent of motion to the
shallow glenoid cavity and large head of humerus,
and the laxity of its capsule, favours dislocation under
certain circumstances; and were it not for the bony
arch formed by the coracoid and acromion processes,
and the ligament between them, the long head of the
biceps passing through the capsule over the head of
the bone and blending with the glenoid ligament,
and the mobility of the scapula, such accidents would
be still more frequent.

The anatomical position of the head of the humerus
with regard to the neighbouring bony structures after
- its dislocation may be generalized thus—sud-glenoid,
sub-clavieular, sub-coracoid, sub-spinous.

In the condition termed sub-glenoid, the head of the
humerus rests on the inferior border of the scapula,
below the glenoid cavity, between the subscapularis
and long head of triceps; and the peculiar numbness
in the hand and arm, and frequent coldness and
edema in the limb, are due to pressure upon the
brachial plexus and axillary vessels. In the su-
elavicular variety, the head of the bone lies below the
clavicle, internal to the coracoid process, upon the
second and third ribs, and beneath the pectoral mus-
cles. In the sub-coracoid, the head of the bone lies
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deeply in the upper and inner part of the axilla, below
the coraco-brachialis and pectoralis muscles. In the
sub-spinous form, the head of the bone lies behind the
glenoid cavity, below the spine, and between the
infra-spinatus and teres minor muscles. These may
be regarded as the complete forms, which are, of course,
liable to modifications.

That portion of the bone belonging to the region
of the shoulder—that is to say, as low down as the
insertion of the deltoid—is liable to fracture of the
anatomical neck, which is intra-capsular, and to frac-
ture of the surgical neck, which is extra-capsular
In the former there is little or no displacement due to
muscular action ; in the latter case the upper frag-
ment is drawn up slightly by the supra- and infra-
spinatus, teres minor, and subscapularis; the lower
fragment is drawn inwards by the pectoralis major,
latissimus dorsi, and teres major, whilst the deltoid
draws it obliquely from the side of the body.

In cases of fracture of the anatomical neck, with
separation, it may necrose, owing to there being no
means of vascular supply to the fragment, and if not,
it may be inferred that impaction has occurred. At
any rate, whatever amount of repair does take place
is due to the lower portion of the shaft of the bone.
In impacted fracture the axis of the bone is obviously
altered, and there is a slight cavity beneath the
acromion, owing to shortening. The upper articular
extremity unites with the shaft at about the twentieth
year.

The upper epiphysis is sometimes separated in
infants, in consequence of the carelessness of nurses
in lifting them suddenly up by the arm, giving rise
to most serious mischief.
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The landmarks already described in the superficial
examination of the shoulder are of the greatest im-
portance in the performance of the operations of am-
putation at the shoulder-joint, and of excision of the
head of the hwmerus. A great number of methods
are described in works on surgery for the accomplish-
ment of the disarticulation, but it will suffice to men-
tion two only—viz., that of the operation by lateral
flaps, and the oval method, but only as far as anatomy
bears upon the surgical processes. In practice, the
accurate knowledge of the anatomy of the parts alone
must guide the surgeon, as it is impossible to lay
down rules for an amputation to meet the exigences
of every case. For rapidity of execution, the former
may be practised, and it is based upon the following
anatomical considerations. It is desired to direct the
point of the knife in such a manner that it may most
readily and easily transfix the structures above the

_Joint (and in skilful hands the joint as well), cut one
flap, disarticulate, and expose a second flap, and so
leave all large arterial and venous trunks for division
until the last moment. The point to be felt for
from the surface, which serves as a guide for
the point of the knife to make for, is a spot
‘between the acromion and coracoid processes and
'below the coraco-acromial ligament. Posteriorly,
‘and below, the guide for the entry or emergence
‘of the knife, is the posterior margin of the axilla,
Just in front of the tendons of the teres major
and latissimus dorsi; it is then pushed upward and
‘forwards—the elbow being moved outwards and up-
wards, in order that the head of the bone may be as
low down in the glenoid cavity as possible—through
'the structures close to the bone, until it emerges at




122 SURGICAL ANATOMY OF UPPER EXTREMITY.
the point above indicated, and a large external flap
cut; the joint is next opened and the attachments of
the muscles around it being divided, the elbow is
carried in front of the chest, and the head of the bone
pushed backwards to put the tendons on the stretch ;
after the disarticulation is effected, a posterior flap of
about the same length is to be made, in which lie the
vessels and nerves.

Contents of flaps after disarticulation at shoulder-joint
by transfizion—The external flap thus fashioned
will contain—integument, the posterior fibres of
the deltoid, circumflex vessels and nerve, tendons
of latissimus dorsi, teres major, and teres minor;
the internal flap—the subscapularis, long head of
biceps, coraco-brachialis, anterior fibres of deltoid,
pectoralis major, axillary vessels and nerves, and in-
teguments.

In the oval method the articulation is exposed,
by making an incision about two inches long down to
the bone, immediately below the acromion process,
and a curved incision from this point on either side,
each enclosing a semilunar flap, to the anterior and
posterior folds of the axilla. Disarticulation is next
effected.

The most anatomical as well as the best method
of ecacising the head of the bone, is by exposing it by
a vertical incision extending from a point just external
to the tip of the coracoid process, corresponding to the
position of the bicipital groove ; an incision which has
the advantage of avoiding the circumflex vessels and
nerve. The long tendon of the biceps should be pre-
served, if possible, to assist in the movements of the
resulting false joint.
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SURGICAL ANATOMY OF THE AXILLA.

Surface markings and external form.—When the arm
lies against the wall of the chest the area of the axil-
lary space becomes confined, and for anatomical con-
siderations ceases to exist; also when extended beyond
a richt angle, the head of the humerus projects into
the space and obliterates its fold. But when the arm
is raised to about an angle of 45° and the muscles
contract, the depth of the fold of the axilla 1s most
marked.

The boundaries of the axilla, which are seen beneath
the skin, are—anteriorly, the lower margin of the
pectoralis major muscle, rounded and muscular, but
becoming short and tendinous as it approaches the
humerus ; posteriorly, the lower edge of the latissimus
dorsi muscle; internally, the chest wall; externally,
the arm. The axillary artery is readily felt along
the external boundary, and may be here compressed
against the bone as it lies in the third part of its
course, and it will be observed that this vessel follows
the course of the arm in whatever position it takes.
The base is formed by the integument, which is fully
provided with hair bulbs and sebaceous follicles.

As the axilla would, in most cases, be attacked
surgically from below, that is, from its base towards its
apex, it will be found to be advisable to describe its
relations and contents as they would be met with in
this direction.

Dissection.—The arm is to be raised to a right
angle with the trunk, and the palm of the hand turned
forward. The integument being removed along the
boundaries of the base, the subcutaneous cellular
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tissue is first met with, containing a good deal of
reddish fat in its meshes; next, an aponeurosis, which
is continuous in front with the sheath of the pectoralis
major ; behind with that of the latissimus dorsi; ex-
ternally with the brachial aponeurosis, and internally
with that covering the serratus magnus. On removing
this aponeurosis the axillary space is opened ; a large
quantity of loose fat and cellular tissue and a quan-
tity of lymphatic glands are seen filling up the inter-
space between the thorax and the arm.

Lying in this cellular tissue, and bridging across
from the arm to the chest, will be seen a good many
nerves, the intercosto-humeral, which, in some sub-
jects, form almost a plexus, supplying the skin of the
base of the axilla; together with some branches of the
axillary artery, the long thoracic and its veins passing
downwards and forwards towards the anterior inferior
aspect of the space, besides a considerable number of
branches to the glands (alar thoracic). On removing
this cellular tissue the walls of the axillary space can
be made out.

The internal wall, slichtly convex, is formed by the
first four ribs and their intercostal muscles, and the
first five serrations of the serratus magnus, upon
which lie the posterior thoracic nerve, the superior
thoracic, and long thoracic branches of the axillary
artery, with their corresponding veins. The external
wall, formed by the scapulo-humeral region, is the
most important, as on it lie the great vessels and
nerves in their fascial envelope; and the fact of the
close adherence of these structures to this wall of the
axilla is of great value to the surgeon in the extir-
pation of tumours or the opening of abscesses, which
fortunately as a rule lie along the inner wall. On
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either side of the bicipital groove are inserted the
tendons of the pectoralis major and teres major, the
latter being internal, and a little anterior and external
is the tendon of the latissimus dorsi. Lying in this
groove and enclosed in a prolongation of the synovial
membrane of the joint is the long head of the biceps
itself; and most internally are seen the conjoined
fibres of the coraco-brachialis and short head of
biceps, the inner border of the former being the guide
to the vessel; the insertion of the tendon of the sub-
scapularis, and origin of the long head of the triceps.
Above the tendon of the teres major the lower portion
of the capsule of the joint is visible.

The anterior wall is formed by the peetoralis major
‘and minor and their aponeuroses, and the lower
| border of the former covered by the intecuments
‘constitutes its anterior inferior margin. In the female
'this margin is hidden by the mammary gland, which
roverhangs it. The position of this gland is not
‘influenced by the movements of the shoulder upon
‘the trunk, as the cellular membrane between it and
tthe anterior layer of the sheath of the pectoralis
imajor permits of the free motion of the muscle
Ibeneath it; but in the case of scirrhus, owing to
infiltration of the tissues, the movements of the
‘pectoral are made with great pain and difficulty.
‘On the posterior surface of these muscles are seen
‘the acromio-thoracic vessels and external and internal
anterior thoracic nerves,

The posterior wall is formed by the teres major and
latissimus dorsi muscles below, and by the subscapu-
daris above with their vascular and nervous supply.

The apex of the axilla may be referred to the cora-
icoid process, though more correctly to the aperture
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between the clavicle, upper border of scapula, and first
rib, with their muscular coverings. The cellular
tissue of the cavity of the axilla becomes continuous
with that of the subclavian region at the apex by
enveloping the vessels that pass through this inter-
space.

The axillary artery, axillary vein, and brachial
plexus form a vasculo-nervous cord, bound together
by a dense cellular sheath which is placed on the outer
wall of the space, and lying along the inner border of
the coraco-brachialis muscle; the pulsations of the
artery are felt at the apex (if the pectoralis major is
relaxed), and at its lower portion, and in thin persons
the cord of the median nerve is usually seen stretched
over it when the arm is raised from the side. The
course of this vessel is indicated by a line passing
through the axilla, drawn from about the centre of
the clavicle to the inner border of the coraco-brachialis
muscle. It lies in an envelope of nervous cords—
the median, musculo-spiral, musculo-cutaneous, ulnar,
and internal cutaneous. The axillary vein is very
large, and lies internal to and a little in front of the
artery, and in ligature of the artery it is seen first,
and must be drawn to one side. It is adherent to the
cellular tissue and by fascial attachment to the cora-
coid process, and if wounded is liable to gape con-
siderably, and thus admit air, an accident which has
happened in removing axillary tumours.

The branches of the axillary artery are usually given
off in the following order : the thoracica suprema, which
runs along the upper part of the inner wall; the
aeromio-thoraeie, sending branches to its anterior wall ;
the long thoracic, lost ou the thorax and mammary
gland; the subscapular, which descends obliquely
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along the inferior border of the subscapularis, and
is distributed to the muscles of the posterior wall,
one large branch in particular, the dorsalis scapule,
passing to the dorsum scapule in the triangular
interval between the two teres muscles and long
head of triceps; the posterior circumfiex passes through
the quadrilateral space formed by the two teres mus-
cles, long head of triceps, and humerus, and winds
round the neck of the humerus, supplies the deltoid,
and is accompanied by the circumflex nerve and veins;
the anterior circumflea, a small branch, is supplied to
the articulation beneath the coraco-brachialis and
biceps, and inosculates with the former.

Thus, if the vessel be normal, the acromio thoracic,
and thoracica suprema are given off above the pecto-
ralis minor, the external mammary about opposite
its middle, and the dorsalis scapule and anterior
and posterior circumflex at the lower border of the
subscapularis muscle.

Besides the large nervous trunks, branches derived
from them are met with passing to the muscles cover-
ing the several walls of the space. Thus, the anterior
wall is supplied by the loop formed round the first
part of the artery by the external and internal ante-
rior thoracic nerves, the inner wall by the posterior
thoracic, the posterior wall by the subscapular, the
outer by the circumflex and musculo-cutaneous.

The lymphatic ganglia are very numerous, and lie,
some along the course of the vessels, and some along
the lower border of the pectoralis major. These
ganglia receive the lymphatics of the upper extremity,
back, and posterior part of neck, the lateral lympha-
tics of the trunk, those of the epigastrium and anterior
part of thorax, and mammary region.
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In order to gain a topographical idea of the posi-
tion of this vessel, in the first part of its course, i.e.,
between the clavicle and the upper border of the
pectoralis minor muscle, it is best exposed from the
front, by detaching the clavicular attachment of the
pectoralis major and turning it down, when it will
be found lying in a triangle (the subelavicular), which
is bounded above by the subclavius muscle, below
by the pectoralis minor, and internally by the
thorax. Immediately beneath the detached portion
of the pectoralis major is a dense fascia (the costo-
coracoid membrane), a prolongation of the deep cer-
vical, passing beneath the clavicle, and attached to
the coracoid process and upper ribs, enveloping the
pectoralis minor and binding down the axillary vessels
in a sort of sheath. From the lower border of the
muscle this aponeurosis descends, to be attached to
that covering in the pectoralis major and that forming
the floor of the axillary space. It assists in forming
the fold of the axilla, and has been termed the “ sus-
pensory ligament.” Perforating this membrane are
seen the cephalic vein, passing into the subelavian, the
acromio-thoracic vessels, and the external anteriortho-
racic nerve. In front of the vessel in this part of its
course lie the clavicular portion of pectoralis major,
the subclavius muscle, costo-coracoid membrane, and
cephalic vein, and the loop from the outer and inner
cords, giving off the external and internal anterior
thoracic nerve ; externally, the cords of the brachial
plexus ; internally, the axillary vein; posteriorly, the
first intercostal muscle, second serration of serratus
magnus, and the nerve of Bell.

The second part of the course of this vessel lies
beneath the crossing of the pectoralis minor, and by
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dividing the remaining portion of the pectoralis major
and the pectoralis minor, the whole extent of the
vessel will be exposed.

In front of the second portion of the vessel lie the
pectorals and inner head of median nerve ; externally,
the external cord of the brachial plexus; internally,
the axillary vein and inner cord of the plexus; poste-
riorly, the posterior cord of the plexus and the sub-
scapularis muscle, separated from it by a cellular
interval.

The third portion of the vessel is beyond the pecto-
ralis minor, and between it and the lower border of
the pectoralis major by which it is covered. In front
of the third portion of its course lies the pectoralis
major ; externally, the coraco-brachialis, the median,
and musculo-cutaneous nerves; internally, the ulnar
and internal cutaneous nerves and axillary vein;
posteriorly, the musculo-spiral and circumflex nerves,
and the tendons of the latissimus dorsi, teres major,
and subscapularis muscles.

Ligature of the axillary artery.—The axillary artery
may be tied in the first part of its course or in the third.

In the first part it is very deep and difficult of access,
but it may be reached, either by separating the fibres
of the pectoralis major and deltoid, or by means of a
semilunar incision through the integument, extending
from a little external to sterno-clavicular joint towards
the coracoid process, taking care to avoid the cephalic
vein ; next the clavicular fibres of the pectoralis major
must be divided, the arm adducted, and the pectoralis
minor drawn down. The costo-coracoid membrane
which is next seen on the stretch, must be opened,
the cords of the plexus drawn outwards, and the

K
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axillary vein inwards, when the ligature can be passed
from within outwards.

This operation is very difficult and dangerous, from
the close relation of the axillary and cephalic veins,
and the acromio thoracic vessels,

In the third part the vessel is easily reached.

The arm is to be extended and supinated, in order
to throw out the fold of the coraco-brachialis muscle,

1. Median nerve. 2. Axillary artery., 3. Internal cuta-
neous nerve. 4. Axillary vein, 5. Ulnar nerve. 6. Coraco-
brachialis muscle. 7. Deltoid muscle.

the inner border of which is the guide to the artery,
and an incision of about three inches in length is to
be made through the integument, rather nearer the
anterior than the posterior fold of the axilla, the deep
fascia being scratched through and the basilic or axil-
lary vein avoided; the artery is seen lying crossed
by the median nerve, and having the axillary vein to
its inner side, and sometimes on it; these structures
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must be carefully isolated, and the needle passed from
within, outwards, Occasionally the vessel divides high
up into the brachial and radial, thus complicating the
operation of licature. Again, after division, these
trunks may reunite by cross branches, and the circu-
lation continue as freely as before, unless a ligature
be applied to each.

Collateral circulation after ligature of the azillary.—
Ligature of the axillary artery in the upper part of the
first portion of its course, above the giving off of
the acromial thoracic, may be regarded as equivalent
to lizature of the subclavian in the third part of its
course (vide Ligature of Subclavian). If the vessel be
tied below this point, the subscapular inosculating
with the supra-scapular and posterior scapular, and
the long thoracic with the internal mammary and
intercostals, are called upon to restore the circulation.
If the ligature be applied below the giving off of
the subscapular, the posterior circumflex, anasto-
mosing with the supra-scapular and acromio-thoracie,
and the subscapular with the superior profunda form
the chief collateral channels,

SURGICAL ANATOMY OF THE BRACHIAL REGION.

Surface markings.—This region may be considered
as lving between a line drawn round the lower border
of the axilla, and another round the arm just above the
condyles of the humerus. Its general form is that of
a cylinder, flattened internally and externally, convex
in front, owing to the swell of the biceps muscle,
Along the inner aspect of the biceps is a well-marked
groove, extending from the axilla to the bend of the
elbow ; whilst a shallow groove exists also on its

K 2
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outer surface, becoming lost at the point of insertion
of the deltoid ; beneath the skin is seen in the internal
groove the basilic vein, and external to the biceps,
the cephalic. The posterior surface of the brachial
region is rounded at about its middle, where the
greater mass of the triceps muscle lies, and below this
point its flattened sharp-edged tendon forms towards
its insertion into the olecranon. In the inner groove
lies the brachial artery, where it can be felt or seen
pulsating, overlapped by the inmer border of the
biceps at about its middle, the muscle forming the
guide to it throughout its course, either for its ; deli-
gation or compression. The surglcﬂl considerations
affecting this region refer chiefly to amputation,
ligature of its vessel, fractures, and the removal of
tumonurs.

On removing the skin, the subcutaneous cellular
tissue, divided into two lamine by a layer of fat, is
first met with, and it is in this structure that the
superficial nerves, veins, and lymphatics lie. The
brachial aponeurosis completely envelopes the arm,
and is thickest at the back and sides; it is con-
tinuous above with that covering the deltoid and
subclavicular region, and below with that covering
the forearm, and sending processes between the
muscles forms septa, which are attached to the
humerus. The attachment of this aponeurosis is
very evident laterally, where it is inserted into the
condyles and condyloid ridges of the humerus,
dividing the region into two distinct compartments,
an anterior and a posterior. The anferior contains,
successively, the biceps, immediately beneath which,
in the lower half of the arm, is the brachialis anticus,
enclosing at the upper part of its origin, the in-
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sertion of the deltoid, and passing downwards to its
own insertion, covers in the humerus completely
between the lateral margin of the anterior and poste-
rior compartments, Behind, and internal to the
biceps above, is the coraco-brachialis; below and exter-
nally are, the musculo-spiral nerve, the origins of the
supinator longus and extensor carpi radialis longior.

g, 22.
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A section through the middle of the right upper arm,
1. Biceps. 2. Cephalic vein. 3. Brachial vessels, 4. Mus-
culo-cutaneous nerve, 3. Median nerve. 6. Brachialis
anticus. 7. Ulnar nerve. 8. Musculo-spiral nerve, 9. Ba-
silic vein, with internal cutaneous nerves. 10. Superior
profunda vessels, 1r. Inferior profunda vessels. 12. Triceps,
with fibrous intersection. (HEeatn.)
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Lying along the inner border of the biceps is the
vasculo-nervous cord, formed by the brachial artery,
1ts veins, and the median, ulnar, external, and inter-
nal cutaneous nerves; the median accompanies the
artery throughout, lying first outside it, then upon
it, and lastly internal. In the upper third, this
vasculo-nervous cord lies along the inner border of
the coraco-brachialis, having the long head of the
triceps behind, and just on the humerus, against
which the vessel is easily compressed; in its lower
two-thirds it lies on the brachialis anticus.

The posterior aponeurotic compartment contains
the triceps, which covers in the entire posterior sur-
face of the humerus and the musculo-spiral nerve
before it passes anteriorly, as it lies in the muscule-
spiral groove with the superior profunda vessels,
before it perforates the septum to pass into the
anterior compartment. It also contains the ulnar
nerve, which at first lies in the anterior compartment,
in contact with the brachial artery above.

A correct knowledge of the relations of the layers
of these muscles, their aponeuroses, and the course
taken by the main vessel and its branches, determines
the contents of the flaps in amputation of the upper
arm.

Relations of brachial artery (above bend of elbow).—
Its course is indicated by a line drawn from the
junction of the anterior with the posterior two-thirds
of the axilla, to the centre of the bend of the elbow.
It is accompanied by venw comites, which fre-
quently interlace and conceal the vessel when cut
down upon. In front of the vessel is the integument
and fascize and the median nerve; eaxternally, median
nerve (in upper half), coraco-brachialis, and biceps ;
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internally, internal cutaneous and ulnar nerves, and
in lower half the median nerve; posteriorly, lie the
brachialis anticus, coraco-brachialis, musculo-spiral
nerve, and superior profunda vessels, separating the
middle and long heads of the triceps.

Ligature in the upper third is performed by making
an incision about two inches in length along the inner
border of the coraco-brachialis muscle; the subcu-
taneous tissue and aponeurosis are to be divided,
taking care to avoid the basilic vein; then the
internal cutaneous and ulnar nerves will be found
on the inner side of the artery, the median externally,
and a number of venz comites superficial to, and on
each side of it. The needle should be applied from
within .outwards. Occasionally two vessels are found
lying parallel to each other, or placed one over the
other, the posterior lying very deep, the result of a
high division ; under such circumstances it is obvious
that it must be determined by pressure whether one
or both communicate with the aneurism or wound.

In the middle third the vessel is not so easy to tie
as might be imagined, from its superficial position;
it is beneath a very dense part of the fascia, often
overlapped by the biceps, and very moveable beneath
the integument. It is reached by an incision along
the inner border of this muscle, the forearm being
slightly flexed so as to relax the biceps. The
median nerve is usually first met with, crossing the
vessel ; this should be drawn inwards and the biceps
outwards, and the venw® comites carefully separated
from the trunk before a ligature is applied. In this
instance, as in several others, it is advisable to make
the incision slightly oblique to the real course of the
vessel, as room is gained, and also a better view of
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any deviation from its natural course. The inferior
profunda, if large, or the ulnar nerve, may sometimes
be mistaken for this vessel.

Branches of the brachial artery.—The superior pro-
Junda is given off generally opposite the lower border
of the teres major, and accompanies the musculo-
spiral nerve; the nutritious artery enters the nutrient
canal near the insertion of the coraco-brachialis, and
passes downwards towards the elbow-joint; the in-
Jerior profunda accompanies the ulnar nerve; the
anastomotica magna arises on the inner side, about
two inches above the elbow-joint, and lies between
the brachialis anticus and median nerve, crossing the
latter, and finally divides into two large branches.
In applying a ligature to the lower portion of the
main trunk, the position of this vessel is of impor-
tance, as it is the chief means of carrying on the
collateral circulation.

Collateral circulation. — After ligature above the
origin of the profunda superior, the posterior circum-
flex and subscapular, anastomosing with the ascending
branches of the profunda, carry on the circulation ; if
below, the superior and inferior profunda, inosculating
with the recurrent branches of the radial, ulnar, and
interosseous, would maintain it.

The action of the muscles attached to the humerus
upon the fragments in fractures of this bone, are
generally as follows :—If below the insertion of the
muscles attached to the bicipital groove, but above
the insertion of the deltoid, this muscle drags the
lower fragment upwards and outwards, whilst the
former set draw it towards the trunk. If below the
insertion of the deltoid, the action of the muscles
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depends upon the direction of the fracture ; that is to
say, whether it be oblique or transverse.

Bearing in mind that the period of union of the shaft
and its epiphysis is about the thirteenth year, we have
an important diagnostic point, in cases of dithculty,
between fractures immediately above the condyles,
separation of the epiphysis, and dislocation of both
radius and ulna backwards. If the fracture exists,
the crepitation and ready reduction of the bones to
their normal position would distinguish it from dis-
location. Again, if instead of being transverse, the
fracture of the shaft be oblique, in a direction from
above downwards and forwards, the triceps will draw
the lower fragment upwards and backwards; if
oblique in a contrary direction, the lower fragment
would be drawn upwards and forwards by the bra-
chialis anticus and biceps.

Uwing to the attachment of the Hexors and ex-
tensors of the wrist and fingers to the condyles,
unless the forearm be also put up in an angled
splint, there is a great liability to ununited fracture,
as any movement of the wrist would tend to displace
or rotate the lower fragment.

SURGICAL ANATOMY OF THE REGION OF THE
ELBOW.

Surface markings.—This region includes the articu-
lation of the elbow-joint, and its immediate relations
present for superficial examination four surfaces.
Supposing the forearm fixed at a right angle with the
humerus, a hollow is formed in fiont by the mus-
cles attached to the condyles, within which lies the
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tendon of the biceps, its margin sharp externally, and
flattened internally where its fascia is felt passing to
the muscular mass attached to the inner condyle, and
below which can be seen or felt the pulsation of the
brachial artery ; beneath the skin are visible, particu-
larly in thin persons, the superficial veins of the bend
of the elbow. On the outer side can be felt the ex-
ternal condyle, and the head of the radius ; internally,
the inner condyle ; whilst posteriorly, nearer the inner
than the outer condyle, is the olecranon, with the
insertion of the triceps tendon.

The mutual relations of these structures to each
other should be carefully examined in every position
of the normal arm, in extreme and intermediate flexion
and extension, and in pronation and supination of the
forearm, and in cases of injury compared with the
opposite side. In complete extension, the olecranon
is above the level of the condyles; in semiflexion, on
the same level ; and in flexion, at a right angle below
the level of the condyles.

Superficial dissection gf bend of elbow.— Anterior aspect.
—On reflecting the skin, which is thin, lax, and
thrown into folds, beneath the subecutaneous cellular
tissue lie the cutaneous nerves, and an important
plexus of veins and lymphatics. The nerves are de-
rived from the internal cutaneous, lesser internal cu-
tancous, median und musculo-cutaneous. The super-
ficial veins are derived principally from the radial,
ulnar, and median veins, and at the outer border of
the biceps tendon the median joins the basilic, by
means of a large oblique branch, the median basilic;
and also the cephalic, by a similar branch; the me-
dian cephalic, directed along the lower border of the
biceps. At the point of bifurcation, the aponeurosis
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of the forearm is perforated by a communication
between these veins and those accompanying the
brachial artery, also between the superficial and deep
Ivmphatics. The aponeurosis of the bend of the
elbow is a continuation of the brachial, and is
strengthened internally by an offset from the tendon
of the biceps (the bicipital fascia). It is this process
which separates the median basilic vein from the
brachial artery. It receives, moreover, posteriorly a
slip from the tendon of the triceps, is attached to both
condyles, and has a further slip from the brachialis
anticus tendon.

On reflecting the aponeurosis, the mass of muscles
which form the boundaries of the space are brought
into view. Ewxternally, from above downwards, in
order, are the supinator longus, extensor carpi radi-
alis longior and brevior, covering the lower and
external part of the humerus, and the external lateral
ligament. Internally, the common tendon of origin
of the flexors and pronators of the wrist and forearm
above; and passing between these muscular masses
are, externally, the tendon of the biceps; internally,
the tendon of the brachialis anticus, covering in the
anterior part of the articulation, part of the head of
the radius, and the coronoid process. These mus-
cles form two wedge-like troughs, in the outer of
which lie the musculo-spiral nerve, superior profunda
and radial recurrent vessels ; in the inner, the brachial
artery, its ven:e comites, and the median nerve.

The brachial artery at the bend of the elbow lies in the
middle of this space, at first superficial, and afterwards,
before it divides, deep, and opposite the coronoid
process forms the radial and ulnar, and has the fol-
lowing relations :—In front, integument and super-
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ficial fascia, median basilic vein, bicipital fascia;
externally, tendon of biceps; wnternally, median nerve ;
posteriorly, the brachialis anticus.

The Iymphatics are both superficial and deep, the
former lying upon the aponeurosis, and communi-
cating with one or more large ganglia immediately over
the anterior aspect of the inner condyle ; these ganglia
become enlarged in poisoned wounds of the finger,
and indurated in constitutional syphilis. The deep
ones follow the course of the arteries. This aspect of
the region is of the highest surgical importance, as
in the operation of bleeding from the median basilic
vein, there is a chance of wounding the brachial
artery; in the event of such an accident occurring,
either an aneurismal varix, or varicose aneurism, or a
diffuse or circumscribed traumatic aneurism, might be
the result. Arterial heemorrhage from wounds in
this region, can be generally controlled by extreme
flexion of the arm, aided by a pad of lint or small
roller. Owing to the great number of inosculating
vessels lying round the joint, there is considerable
chance of secondary hemorrhage.

The posterior aspect of the region of the elbow
presents for examination the olecranon process of the
ulna, between which and the integument is a bursa;
external to the olecranon can be felt the articulation
of the head of the radius with the capitellum; and
internally a deep depression, between it and the pro-
jecting inner condyle, in which lies the ulnar nerve
and posterior ulnar recurrent artery, passing between
the two heads of the flexor carpi ulnaris. The posi-
tion of this nerve must be borne in mind in resection
of the elbow-joint, and it must be carefully isolated,
and hooked out of the way in the subsequent steps of
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the operation, to avoid injury. The artery is only
protected in this operation by the brachialis anticus,
so that after the bones are divided, the knife must be
used cautiously. The great vascularity of the region
of the elbow-joint is, no doubt, one cause of the suc-
cess attending its excision, the inosculating branches

Fic. 23.
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Structures in relation with the anterior aspect of the
elbow-joint. 1. Cephalic vein. 2. Basilic vein and in-
ternal cutaneous nerve. 3. Musculo-spiral nerve, 4. Me-
dian nerve. 3. Brachial artery and venz comites. 6. Anas-
tomotica magna. 7. Radial recurrent. 8. Median vein.
A. Biceps. B. Triceps. c¢. Supinator longus and extensor
carpi radialis longior (the division between them is not evi-
dent enough). . Origins of flexors and pronators. . Cap-
sule of joint. 7. Extensor carpi radialis longior. 6. Pro-
nator teres. H. Supinator longus. 1. Tendon of biceps
(beneath which and the capsule is the brachialis anticus),
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being the superior and inferior profundw, anasto-
motica magna, anterior and posterior ulnar recurrent,
interosseous recurrent, and radial recurrent, It is
worthy of notice that the nutrient vessels of the
humerus, radius, and ulna run towards the elbow-
Jjoint.

On making a vertical section through the clbon-joint,
the following structures would be divided from above
downwards :—Skin and integument, containing the
superficial veins and nerves already described, aponeu-
rosis of arm, supinator longus, pronator teres, brachial
artery and veins, and median nerve and musculo-
spiral nerve, extensor carpi radialis longior, tendon of
biceps, brachialis anticus, supinator brevis, flexor carpi
radialis, extensor carpi radialis brevior, external and
internal lateral licaments, flexor sublimis, ulnar nerve,
extensor carpi ulnaris, flexor ecarpi ulnaris, anconeus,
olecranon, and olecranon bursa, and then the integu-
ment. The operation of amputation through the
articulation is not one frequently performed, but the
flaps would contain these structures.

The articulation of the elbon-joint admits of flexion
and extension, and the direction of the articular sur-
faces not being parallel to a line drawn through the
condyle, it follows that the axis of the forearm is not
continuous with that of the arm, the trochlear sur-
face being much lower down than the capitellum.
The ligaments connecting the bones of the joint are
very strong—namely, an anterior, a posterior, and
two lateral, whilst there is a very large synovial mem-
brane, the arrangement of which, in diseases of the
articulation, causes the swelling to take place poste-
riorly on either side of the olecranon, and anteriorly
at the bottom of the fold at the bend of the elbow.
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Fractures of the humerus, in the region of the joint,
frequently implicate it,and are to be distinguished from
dislocation by there not being the change in the
normal relation of three tuberosities—viz., the ole-
cranon, epicondyle, and epitrochlea. Almost any
form of dislocation may exist, but the most common
is that of both bones of the forearm backwards, the
strencth of the lateral ligaments being a great obstacle
to lateral displacement.

The dislocations to which the articulations of the
elbow-joint are liable are, in the first place, of both
radius and ulna, backwards, outwards, inwards, for-
wards; of the radius only, forwards and backwards;
and of the ulna only, backwards. The difficulties in
the diagnosis of these several conditions are fre-
quently enhanced from the complication with fracture
or separation of the epiphyses, the union of which is
as follows :—the outer condyle and both portions of
the articulating portions of the humerus at the siz-
teenth or seventeenth year, the inner condyle at the
eighteenth year, whilst the superior articular ex-
tremities of the radius and ulna unite with their
shafts at puberty.

SURGICAL ANATOMY OF THE FOREARM.

Surface markings—The region of the forearm, or
ante-brachial, may be described as lying between the
lower margin of that assigned to the elbow and the
first fold seen before the wrist-joint. In shape it is
that of a flattened cone, which varies in form accord-
ing as the limb is pronated or supinated, the round-
ness of its lateral boundaries being due to the flexors
and pronator teres on the inner, and the supinators and
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extensors on the outer. The bones, the radius and
ulna, are capable of being felt almost entirely through-
out the region, particularly the ulna, the posterior
border of which is subeutaneous from the olecranon
to the styloid process; the radius, however, has its
shaft thickly covered with muscles, and is felt with
greater difficulty, and the several tendons of the
muscles clothing them are readily seen on putting
them in action. The radial and ulnar pulses are seen
in the lower part, while the radial can be felt in the
upper along the inner border of the mass of muscles
at the radial side.

Disseetion,—On removing the skin, which is thin
and smooth, and provided with hairs, the subcu-
taneous fascia is met with, containing a great deal
of fat, in which lie the superficial veins and cutaneous
nerves and lymphatics. DBeneath this layer is the
ante-brachial aponeurosis, continuous with that al-
ready described at the elbow. It is dense, tough,
and by its prolongation forms fibrous sheaths for the
muscles and other structures of the region. This
general ante-brachial aponeurosis may be considered
as forming into two chief compartments, attached
laterally to the radius and ulna ; thus the anterior is
bounded by the anterior lamina, the anterior surfaces
of the radius, ulna, and interosseous membrane, and
the posterior by the posterior surface of these bonesand
the interosseous membrane, and by the aponeurosis.

The anterior aspect of the forearm, according to this
arrangement, supposing the bones to be midway be-
tween pronation and supination, contains from the
surface to the interosseous membrane, the integument
of the forearm, aponeurosis, the radial vessels and
nerves, lying in a cellular interspace between the
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radial and ulnar mass of muscles, pronator teres as
far as the middle third, palmaris longus, flexor carpi

Fic. 24.

A section through the middle of the right forearm.
1. Anterior interosseous vessels and nerve, 2. Radial vessels
and nerve. 3. Pronator teres. 4. Supinator longus.
5. Flexor carpi radialis. 6. Supinator brevis. %. Flexor
sublimis digitorum. 8. Extensores carpi radialis longior and
brevior. . Flexor carpi ulnaris, 10. Extensor ossis meta-
carpi pollicis. 11. Ulnar vessels and nerve, 12. Extensor
communis digitorum. 13. Flexor profundus digitorum,
14. Extensor carpi ulnaris. 15. Median nerve. 106. Pos-
terior interosseous vessels and nerve, 17. Extensor secundi
internodii pollicis, (HEeaTHh.)

radialis and ulnaris, on the inner aspect, and the

supinator longus, extensor carpi radialis, longior and

brevior, beneath which muscles is the supinator brevis,
L
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the flexor sublimis digitorum, median nerve, and ulnar
vessels and nerve, flexor profundus, and flexor longus
pollicis, lying on the bones and interosseous mem-
brane. In the lower third, the tendons of the muscles
passing to the wrist lie over the pronator quadratus,
and upon the membrane itself the anterior inter-
osseous vessels and nerves.

The posterior compartment contains from the surface
to the bones, the extensor communis digitorum,
slightly covered in above by the extensor carpi radialis
longior, and lower down lying along the extensor
carpi radialis brevior, extensor minimi digiti, extensor
carpi ulnaris, and anconeus. The second layer com-
prises the extensor ossis metacarpi, primi and secundi
internodii pollicis, the extensor indicis, and the poste-
rior interosseous vessels and nerves. The extensors
of the thumb will be seen to form a sort of spiral
round the lower part of the radius; they are en-
closed in a sheath which is very liable to be the
seat of severe teno-synovitis, especially met with in
reapers and workmen.

Relations of the radial artery in the forearm.—Sup-
posing the vessel to be normal, a line drawn from the
middle of the bend of the elbow to the inner side of the
styloid process of the radius represents its course in
the upper third; it is concealed by the pronator
teres and by the edge of the supinator longus, and
lies on the tendon of the biceps, and in a bed of
fat and cellular tissue, in relation with some mus-
cular branches of the musculo-spiral nerve, and on
the supinator brevis. In the middle third it lies be-
tween the tendons of the flexor carpi radialis and su-
pinator longus, having the radial nerve to its outer side,
and on the pronator teres and flat head of flexor
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sublimis. In the inferior third it has the same tendons
on either side, whilst it rests upon the flexor longus
pollicis, pronator quadratus, and radius. It is ac-
companied throughout by venw comites.

To tie the radial artery.—The vessel is readily secured
throughout its course, and any incisions made through
the integument along the margin of the supinator
or its tendon would reach it, but its deligation on the
upper third is only required in cases of wound or
operation, which, in the former instance, would be
enlarged, and the vessel tied above and below the point
of injury. The vessel is liable to several irregularities,
the most common of which is a high origin from the
brachial when it lies often merely subcutaneous and
can be seen pulsating throughout its course.

Relations of the ulnar artery in the forearm.—Arising
at the bifurcation of the brachial, it runs obliquely
downwards, on the ulnar side of the arm towards the
radial side of the pisiform bone, and in its upper third it
is covered by the pronator teres, flexor carpi radialis,
palmaris longus, and flexor sublimis, and having on its
inner side the flexor carpi ulnaris, on its outer the flexor
sublimis, and resting on the brachialis anticus. In the
lower two-thirds, it is covered in by the fasciee ; on its
inner side are the flexor carpi ulnaris and ulnar nerve,
on its outer the flexor sublimis, and it rests on the
flexor profundus; vene comites accompany it through-
out. This vessel occasionally arises high up, when it
also lies immediately beneath the integument and
fascize, uncovered by muscles. The same remarks,
with regard to tying it in the upper third of the arm,
may be made as have been in the case of the radial.
It is very difficult to secure in its upper third, owing
to being so covered in by muscles.

L9



148 SURGICAL ANATOMY OF

The nerves of the forearm are cutaneous and deep,
the former being branches of the external and internal
cutaneous as far as the wrist, of the lesser internal
cutaneous and musculo-spiral, and in the lower third
of the ulnar and radial.

The musculo-spiral enters the forearm between the
brachialis anticus and supinator longus, and after
breaking up in the supinator brevis is distributed to the
extensors and supinators ; the median enters the fore-
arm between the two heads of the pronator teres, and
is accompanied by a vessel, the comes brevis mediani,
which is occasionally of considerable size, and may
form one of the chief supplies to the palm; the ulnar
enters the forearm between the two heads of the
flexor carpi ulnaris, and accompanies the artery of the
same name.

In amputation through the wpper third of the forearm
the flaps would contain the structures as follows:—
In the anterior, integument and superficial veins and
nerves, the flexor carpi radialis, supinator longus,
palmaris longus, flexor carpi ulnaris, extensor carpi
radialis longior, pronator teres, flexor sublimis and
profundus, and the radial, ulnar, and anterior inter-
osseous vessels and nerves. The posterior, the extensor
carpi radialis brevior, supinator brevis, and the ulnar
and common extensor of the fingers, with the posterior
interosseous vessels and nerves, integuments, and
superficial veins and nerves. The vessels requiring
ligature are the radial and ulnar, which will be found
just beneath the integument, the anterior and poste-
rior interosseous, which retract along the interosseous
membrane, and perhaps the comes nervi mediani.

In performing the flap amputation the bones should
be placed midway between pronation and supination ;
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and in cases of fracture of one or both bones, the same
position must be maintained, as they are then most
nearly parallel and furthest separated from each other,
and there is less chance of any union between them.
Moreover, owing to the tendency to motion that
exists between these bones, a false joint may be the
result unless accurate adaptation and perfect rest be
maintained.

The fractures which occur in the forearm are those
affecting either one or both bones and their processes.
If the coronoid process be fractured, a rare accident,
dependent on muscular action or dislocation, that
amount of flexion performed by the brachialis anticus
is necessarily lost ; symptoms of fracture of the ole-
cranon are obvious, and the powerful action of the
triceps in separating the fragments accounts for the
rarity of bony union ; moreover, the articulation 1s
generally opened. If the neck of the radius be frac-
tured, a result of direct violence, the diagnosis is
obscure, and must be deduced from the want of power
of woluntary pronation and supination.

The action of the muscles of the forearm upon frag-
ments is well marked in such a case as fracture of
the shaft of the radius alone. Thus, supposing it
broken about its centre, the upper fragment is drawn
forwards by the biceps, inwards by the pronator teres ;
the lower fragment is pronated and drawn downwards
and inwards by the pronator quadratus, and its styloid
process tilted upwards by the supinator longus. In
fractures of both bones the action of the muscles often
causes great deformity.
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SURGICAL ANATOMY OF THE REGION OF THE
WRIST AND BACK OF HAND.

Surface markings.—Beneath the integuments are seen
the cutaneous veins and the tendons of the muscles
acting on the wrist and fingers, the anterior ones being
most evident in flexion of the hand or clenching the
fist, especially the palmaris longus and flexor carpi
radialis; the posterior, in extension of the wrist or
fingers, and in extension of the thumb. The position
of the styloid processes of the radius and ulna can be
felt, the former lower down than the latter ; the rela-
tion of these processes, however, is altered during
pronation and supination. In front of the styloid
process of the radius is the root of the thumb and
prominence of the scaphoid, and on the inner side is
the pisiform bone, with the flexor curpi ulnaris attached
to it. The pulsations of the radial and ulnar arteries
can be easily felt and generally seen; the former on
the radial side of the flexor carpi radialis; the latter
on the radial side of the flexor carpi ulnaris.

Dissection.—On reflecting the skin, the subcutaneous
cellular tissue is seen, free from fat, and lying in it are
the cutaneous vessels, nerves, and lymphatics. The
aponeurosis is a continuation of that forming the sheath
of the muscles of the forearm, which is remarkable at
the wrist as being very strong, and affording special
channels for the passage of the tendons of the muscles
of the forearm. It consists of two portions—an ante-
rior, very thick and strong (anterior annular ligament),
continuous with the deep fascia of the forearm, which
is attached to the pisiform, unciform, radius, scaphoid
and trapezium bones, receiving an expansion of the
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tendon of the palmaris longus, and forming an arch
between the thenar and hypothenar regions; and a
posterior, dense, and formed of circular and longitudi-
nal bundles of tissue attached to the ulna, cuneiform,
pisiform bones, to the radius, and to the several
eminences on its dorsal aspect, which separate the
extensor tendons, and is thus divided into six com-
partments, each lined with a separate synovial
membrane.

Anrterior region of wrist—The first layer of structures
benecth the integument and aponeurosis of the wrist,
and daseribed from the radial towards the ulnar side,
consisis of—the supinator longus, the radial vessels,
the flezor carpi radialis and palmaris longus, the
former f which perforates the denser portion of the
annular igament, the ulnar vessels and nerve, and the
flexor carpi ulnaris. All these tendons have separate
sheaths, derived from the annular ligament and
synovial membranes. The second layer consists of
the flexor sublimis, enveloped in synovial membrane,
and the melian nerve, with its accompanying artery.
The third cinsists of the flexor longus pollicis and
the flexor profundus digitorum, having their synovial
sheaths in canmon with the superficial flexor, while
close on the bone are the carpal branches of the
radial and ulrar.

The posterio* region.—Between the skin of the back
of the hand ard the subcutaneous tissue are a number
of superficial veins and cutaneous nerves, derived
from the radialand dorsal branch of the ulnar. Be-
neath them is ¢ strong fibrous membrane, apparently
continuous wit1 the dorsal portion of the annular
ligament. There is a deeper layer, covering the
bones and intercssei, which is blended with the palmar



152 SURGICAL ANATOMY OF THE REGION

aponeurosis laterally, and the dorsal tendons pass
between these layers. Beneath the annular ligament
are the six compartments for the following tendons,
beginning on the radial side :—(1) extensores ossis
metacarpi and primi internodii pollicis; (2) exten-
sores carpi radialis, longior, and brevior; (3) exten-
sor secundi internodii pollicis, crossing the two former
very obliquely; (4) extensores digitorum, and in-
dicis; (H) extensor minimi digiti; (6) extersor
carpi ulnaris. The synovial membrane investing
their anterior surfaces being very thin and indistinet,
is more frequently the seat of ganglion than that of the
flexor tendons.

The tendons of the extensor muscles, having
arrived at the metacarpo-phalangeal articulacion, re-
ceive the tendons of the lumbricales and iaterossei,
whilst at the first phalangeal joint they dvide into
three fasciculi, the central one being inserted into the
base of the second phalanx, and the two lateral pass-
ing on and reuniting, are inserted into the base of
the ungual. They have no distinct synovial sheaths,

The radial artery at the wrist can be ielt or seen
beating between the tendons of the flexor carpi
radialis and supinator longus, where it isquite super-
ficial and easily secured. Accompaned by venz
comites, it winds round the outside of the wrist, to
oain the first interosseous space, whenit enters the
palm between the two heads of the firsi dorsal inter-
osseous, and is crossed by the extensors of the thumb.
It is readily secured at the base of tle well-marked
hollow formed by these muscles. In disarticulation
of the metacarpal bone of the thunb it stands a
chance of being divided, but if the knfe be kept close
to the bone it can be avoided. Themost important
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branch of the radial is the superficial volar, which
ordinarily lies subcutaneously, and completes the
superficial arch. The other branches given off at the
wrist supply the carpus and dorsal aspects of the
thumb and first finger.

The ulnar artery, at the wrist, lies with its venw
comites, on the radial side of the flexor carpi ulnaris,
and with its nerve to its inner side.

Articulations of the wrist-joint,—These are the infe-
rior radio-ulnar, the radio-carpal, which exist between
the lower end of the radius the scaphoid, and semi-
lunar bones. The synovial membrane of this articu-
lation is also extended over the cuneiform bone and
the interarticular fibro-cartilage between the ulna and
that bone ; the intercarpal and carpo-metacarpal joints,
which include the anterior articular surfaces of the
cuneiform, semilunar, and scaphoid, the entire unci-
form, os magnum, and trapezoid, with the bases of
the four inner metacarpals, have a common synovial
membrane, whilst the pisiform and the trapezium
have one each. Of these articulations the most im-
portant to the surgeon is the radio-carpal, as disloca-
tion of the hand and carpus from the radius, either
backwards or forwards, takes place here. Moreover,
amputation is occasionally performed at this joint.

Fracture of the radius just above the articulation
(Colles’s fracture), is almost always transverse, and in
young subjects is a separation of the lower epiphyses.
The deformity is well marked ; the result of the com-
bined action of the supinator longus, extensors of
thumb, and radial extensors of the wrist, causes the
lower fragment to make a partial rotation on its trans-
verse axis.

In examining the lower end of the forearm, in
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cases of injury, it must be remembered that the head
of the ulna is prominent in pronation, and its styloid
process in supination, owing to the rotation of the
radius at its inferior radio-ulnar articulation.

Amputation at the wrist-joint may be performed
either by a semilunar dorsal flap, and an anterior,
formed from the palm, or by rectangular flaps. The
knife may get notched against the pisiform bone, so
that some little neatness is necessary in avoiding it.
The styloid processes of the radius and ulna require
removal, and the vessels which would be ligatured
are the superficialis vole, some branches of the ulnar
in palm, and perhaps an abnormal median.

For the operation of excision of the joint, an accu-
rate knowledge of its component parts and relations
is of the utmost importance, as this excision, like that
of the ankle, reduces itself to an anatomieal problem
—viz., to remove the disease, and at the same time
to preserve to the hand the tendons passing from the
arm to it, and if possible to retain their functions. It
is difficult to lay down any distinct rules, as obviously
each case has its own peculiarities; but by far the
most scientific proceeding is that of Professor Lister,
for an account of which somewhat complicated but
most successful operation, reference must be made to
special works on operative surgery.
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Surface markings.—1This region extends from the
wrist to the web of the fingers. It is concave, and
presents two muscular eminences: one on the radial
side, due to the mass of muscles acting on the thumb,
called the thenar prominence, and the other due to
muscles of the little finger, the Aypothenar. The
intermediate space is marked by several furrows,
indicating the more marked flexions of the hand, one
of which, the oblique central one, lies almost in the
course of the superficial palmar arch. The deep
palmar arch may be referred to the surface marking,
by an imaginary line drawn between the centres of
those circles, which form the bases of the thenar and
hypothenar eminences. The bifurcation of the digital
vessels takes place a little nearer the palm than the
web of the fingers, and their course is subsequently
along the under lateral aspects of the digits. The
skin is very sensitive, notwithstanding the horny
condition it acquires in those who have much manual
labour, and it is furrowed by ridges, in which lie the
orifices of the sweat ducts. The great vascularity of
the skin of the palm predisposes this region to the
occurrence of erectile tumours.

Dissection.—The subcutaneous tissue is full of lobu-
lated fat; beneath the fat and cellular tissue is the
palmar fascia, particularly strong in its central fasci-
culus, and into the posterior portion of which is in-
serted the palmaris longus, opposite the heads of the
metacarpal bones it divides into four slips, which slips
themselves will be seen to divide into two processes,
attached to the sides of the first phalanx, giving
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passage to the flexor tendons, whilst the intermediate
spaces transmit the digital vessels and nerves. Ver-
tical septa pass down and divide the central set of
palmar muscles from the thenar and hypothenar,
the expansion of the palmar fascia covering which
18 very thin. This palmar aponeurosis is frequently
the seat of contraction which implicates the fingers.
The little palmaris brevis muscle is attached to the
skin and ulnar aspect of the central portion of the
aponeurosis. On removing the palmar fascia the
underlying structures are met with in the following
order, dissecting down to the metacarpus.
Commencing with the thenar eminence, beneath the
fascial covering, lie the superficialis volw artery, abduc-
tor pollicis, opponens pollicis, and radial head of short

flexor of thumb, tendon of flexor longus pollicis, ulnar
head of flexor brevis pollicis, princeps pollicis, and
radialis indicis arteries, metacarpal bone of thumb,
trapezium, and tendon of flexor carpi radialis,

In the middle segment of the palm, beneath the central
fasciculus of the palmar fascia and the anterior an-
nular ligament, with which the fascia is continuous,
lies the superficial palmar arch and its digital
branches, the ulnar and median nerves with their
digital branches, the tendons of the flexor sublimis
and profundus digitorum, with which latter are asso-
ciated the lumbricales (these muscles enclosed in their
synovial sheaths), next a layer of fibrous tissue sepa-
rating them from the deep arch, the deep branch of
the ulnar artery, the adductor of thumh and inter-
ossei, whose tendons with those of the lumbricales
pass into the general dorsal aponeurosis, and lastly,
the metacarpus.

Beneath the palmar fascia of the /Jypothenar
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eminence lie the palmaris brevis, some cutaneous
vessels and nerves, the abductor and flexor brevis,
minimi digiti, commencement of superficial palmar
arch, with its accompanying ulnar nerve, opponens
minimi digiti, deep branch of ulnar artery and nerve,
and fifth metacarpal bone.

The metacarpal bone of the thumb articulates with
the trapezium by a saddle-shapedsurface, andits shaft is
considerably curved anteriorly ; and in amputation at
the metacarpo-trapezial joint, the secret of enucleating
the bone neatly consists in abducting it forcibly and
dividing the lateral ligaments, of which it is better to
cut the inner one first. There are several methods of
performing this operation, but that should always be
chosen which will leave the greatest amount of
opposing tissue ; as the muscular pad, resulting from
the flaps, even though it lose its bony support, is of
great importance when the hypothenar mass of muscle
is intact, as it will in great measure retain the power
of approximation. Care must be taken to avoid
wounding the trunk of the radial artery, as it passes
between the two heads of the first dorsal interosseous
muscle, if possible. The metacarpal bones of the
fingers, having a common synovial membrane with
their carpal bones, ought, if possible, to be removed
without disarticulation, owing to the liability of
general suppuration. There is some little difficulty
attending amputation of the fifth metacarpal bone,
owing to its double articulation with the os cuneiforme.

Abscess in the palm (palmar abscess), unless opened
early, is liable to spread up the arm, along the syno-
vial sheaths of the muscles, by passing beneath the
annular ligament, the excruciating pain attending it
being due to the tenseness of the palmar fascia. In
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opening collections of pus in the palm, the position of
the palmar arch must be recollected, and the knife
should be entered upon the head or neck of the meta-
carpal bone, and not between the fingers, so that the
bifurcation of the digital artery may be avoided.

In wounds of the palmar arch, if ligature of the radial
and ulnar fail, the circulation is probably carried on
by an enlarged anterior interosseous or comes nervi
mediani, and ligature of the brachial must be had
recourse to.

Bursal tumours are commonly met with in associa-
tion with the synovial sheaths of the flexor tendons
in the palm, and generally communicate beneath the
annular ligament, with the continuation of these
sheaths in the forearm.

In the fingers the skin is very thick, particularly
on the palmar aspect, highly vascular, and freely
supplied with nerve-fibres. The subcutaneous tissue
contains a good deal of fat; beneath this tissue is the
sheath or theca of the flexor tendons, an osseo-fibrous
canal, formed by the phalanges and a dense tube of
fibrous tissue, disposed in circular and oblique bands,
very thin immediately opposite the flexures, and per-
forated at the roots of the fingers for the passage of
vessels and cellular tissue. The sheath is very thin
on the palmar aspect of the ungual phalanx, and
purulent infiltration into it is common at this point.
The flexor tendons which lie in the sheath, are those
of the flexor sublimis (perforatus) attached by two
elips to the sides of the second phalanges, and those of
the flexor profundus ( perforans) which divides them,
and is inserted into the base of the ungual. The
canal is lined with a synovial membrane, which is
reflected on to the tendons. Slender tendinous fila-
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ments, called wvincula, connect these tendons to the
walls of the canal. On the dorsum there is a strong
aponeurosis formed by the extensor tendons, further
strengthened by the expansion of the interossei and
lumbricales. The common extensor passes on to the
second phalangeal articulation, opposite which it
divides into three fasciculi, the central one being
inserted into the base of the second phalanx, whilst
the two lateral slips reunite and pass on, to be in-
serted into the base of the ungual.

In excision of the phalangeal articulations it 1s
necessary to retain as much as possible of this dorsal
aponeurosis, in order that the power of extension may
be afterwards kept. In disarticulation of a phalanx,
it must be remembered that immediately the lateral
licament is divided the joint is opened, and that this
lateral ligament does not coincide with the palmar
fold of the digit, but is a little in front of it, so that
the guide for entering the knife is the second fold in
the skin seen on the dorsal aspect of the joint.

The wessels and nerves supplying the fingers, in-
cluding the thumb, are derived from the digital
branches of the radial and ulnar arteries, and ulnar and
median nerves, the former supplying the thumb and
radial side of the index, the ulnar side of the index,
and remaining fingers; and the latter the little finger,
half the ring finger, and the remaining fingers. The
arteries anastomose very freely in the pulp and matrix
of nail. The veins accompany the arteries and pass
posteriorly, and form a considerable plexus, passing
along the back of the fingers into the veins of the
back of the hand.

Dislocation of the first phalanx of the thumb is diffi-
cult of reduction, and if reduced, of being maintained
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in position, owing to the great power exerted by the
mass of muscles forming the ball of the thumb, and
to the fact that when the phalanx lies on the dorsal
aspect of the metacarpal bone, the narrow head of
the latter becomes constricted by the two terminal
attachments of the flexor brevis pollicis, the tendons
of which are further strengthened by the conjoined
insertion of the adductor and abductor.
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CHAPTER V.
SURGICAL ANATOMY OF THE ABDOMEN,

BEFORE commencing the strictly surgical anatomy
of the abdomen, it will be convenient to pownt out
generally, the relations of the contents of this cavity
to the surfuce of the body, considerations of impor-
tance to the surgeon as aids to diagnosis.

Relations of the wviscera to the abdominal parietes.—
In order to facilitate the description of the abdomen,
it can be mapped out by certain arbitrary lines into
nine regions, to which the contained viscera can be
referred—a method of reference of considerable use
in a certain way, but of no great value as bearing
upon the subject of Surgical Anatomy, properly so
called. These lines are vertical and horizontal ; the
vertical, passing from the seventh costal cartilage
to the middle of Poupart’s lizament, on either side,
and the horizontal through the level of the ninth costal
cartilages, and crests of the ilia. The regions thus
indicated are called the —

Right hypochondriac. Epigastric. Left hypochondriac.
Right Inmbar. Umbilical. Left lumbar,
Right iliac. Hypogastric. Left iliac,

The stomach lies in the epigastric and left hypo-
chondriac regions; the transverse colon crosses the
umbilical ; the jgjunum and ilewm occupy the umbilical

M
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and Lypugﬂstric; the ascending and descending colon the
iliac and lumbar of either side ; and the kidneys lie in
the right and left lumbar, the spleen, the left hypo-
chondriac. The student is frequently called upon
to map out or percuss some larger viscus—such
for example, as the liver—the position of which is in-
dicated as follows :—It fills the right hypochondriac
region and concavity of the diaphragm, and is almost
completely concealed by the overhanging of the ribs;
part of the left lobe lies in the epigastric and left
hypochondriac regions. It projects upwards into the
thorax, and is separated from its wall by the thin
lower margin of the right lung and the diaphragm.
In this region its upper margin is about the fifth in-
tercostal space; referred to a line drawn from the
posterior boundary of the axilla vertically to the crest
of the ilium, its margin would be about the seventh
intercostal space. In the mesial line it is not easy to
distinguish the upper boundary of the liver from the
lower margin of the heart.

For surgical and operative reference, however, the
regions of the abdomen will be considered under the
heads of—(1) Abdominal parietes ; (2) Such portions
of the abdominal cavity as are of practical surgical
importance ; (3) Pelvis.

(1) Abdominal Parietes.

The region of the abdominal parietes may be
divided as follows—(1) Antero-lateral ; (2) Inguinal;
(8) Crural; (4) Lumbar.

(1) Antero-lateral region of the abdomen.—Dissec-
tion.—On removing the skin, which is very lax,
excepting at the umbilical depression, is the subcuta-
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neous cellular tissue and fascia, which latter may be
divided into as many lamell® as the skill of the dis-
sector permits of; two of which, however, may bhe
considered as ample for all surgical purposes, the
superficial and the deep. These fasciw are continuous,
and interlace on either side of the linea alba, which
is seen as a well-marked depression, and some of their
fibres are attached to it, and in the lower portion of
the abdomen pass downwards to the scrotum,
strengthening the suspensory ligament of the penis,
and giving origin to the dartos (vide Inguinal
Region). In the fat existing between these laminwe
lie numerous cutaneous branches of the super-
ficial epigastric and intercostal vessels and nerves.
Beneath the deeper layer is the external oblique
muscle, the fibres of origin of which interdigitate with
those of the serratus magnus and latissimus dorsi,
and its aponeurosis passes inwards, to be inserted into
the iliac spine, the linea alba, and iliac and pubic
crests. The fibres of this muscle are oblique from
above downwards. DBeneath it lies the internal
oblique, separated from it by a thin cellular interval,
derived originally from the lumbar aponeurosis, and
in which lie filaments of the lower intercostal and
last dorsal nerves; its tendon is inserted into the
cartilages of the lower ribs, the linea alba, and ilio-
pectineal line, enclosing the rectus for its upper two-
thirds, and passing in front of it entirely for the re-
maining third. The fibres run in the contrary direc-
tion to those of the former muscle. The transversalis
is separated from it by a thin cellular interval, and
having its origin from the lower ribs and lumbar
aponeurosis is inserted along the linea alba and by
the conjoined tendon, the upper three-fourths passing

M 2
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behind the rectus, and blending with the tendon of
the internal oblique, whilst its lower fourth passes in
front of it. It is separated from the peritoneum by the
transversalis fascia. The rectus abdominis passes ver-
tically down the abdominal parietes, on either side of
the linea alba, enclosed in a partial sheath, and having
three or four tendinous intersections, which are very
readily seen beneath the skin when the muscle is in
action. Below it is a little muscle, the pyramidalis,
attached below to the pubis and inserted into the
linea alba, at the junction of the middle with the
lower third of the rectus. The continuity of the thin
aponeurotic laminz, which exist between the abdo-
minal museles, with the lumbar aponeuroses, accounts
for the occasional pointing of lumbar abscess in the
parietes, above Poupart’s ligament, or at theedge of the
rectus. The deep epigastric artery, with its veins, after
passing between the peritoneum and transversalis
tascia, gets behind it, and entering its fibres, freely
anastomoses with the superior epigastric from the in-
ternal mammary, which vessel itself enters the rectus
below the cartilages of the eighth or ninth ribs. Be-
tween the transversalis fascia and the peritoneum is
the sub-peritoneal cellular tissue. The peritoneum
itself closely lines this region of the abdominal wall,
excepting for a short distance above the pubes, where
its attachment is very lax—a circumstance taken ad-
vantage of in puncture of the bladder in this region.
Operations for the removal of abdominal tumours
and for paracentesis abdominis are performed in
the mesial line, as the simple structure of the linea
alba, presenting no layers, does not admit of infiltration
into muscular aponeuroses or sheaths. In the opera-
tion of paracentesis the parietal layer of the peri-
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toneum only would be involved ; but in operations on
an ovarian eyst, for example, both parietal and visceral
are divided. In the case, however, of the incision
through the parietes made for the application of liga-
tures to the iliac arteries, the abdominal muscles are
divided, whilst the peritoneum is kept entire. The
resilience of the walls of this region allows of the
ready manipulation of its contents, with a view to
diagnosis.  Penetrating wounds are frequently fol-
lowed by hernial protrusion, on account of the laxity
of their cicatrices.

In the linea alba, between the two recti, is the
umbilicus, the cicatrix of a feetal structure, the um-
bilical cord, which having been cut or tied at birth,
has shrunk up to its attachment at the abdominal
parietes, and the closure of the opening is formed by
tough fibrous tissue, closely adherent to the perito-
neum and neighbouring tissues.

Umbilical hernie, if formed at an early period,
possess a very thin covering of peritoneum, as that
membrane is but recently formed at that spot, and in
almost all cases this sac contains omentum, transverse
colon, or small intestine.

Umbilical hernia is almost always a congenital
affection; ventral hernia, though occurring at this
spot, is really a protrusion through a preternatural
opening in the fibrous coverings close to the um-
bilicus.

The regions of the abdominal parietes of greatest
interest to the surgeon, and which demand a more
accurate anatomical description, are those con-
nected with inguinal and crural hernia; and
though these protrusions are formed of structures
contained in the abdominal cavity, they would be
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best considered in the relations in which they
would present themselves—namely, from the sur-
face.

SURGICAL ANATOMY OF THE INGUINAL REGION,

Surface markings.—This region may be indicated by
a line drawn from the anterior superior spine of the
ilium to the mesial line of the body superiorly, the mesial
line itself, internally, and Poupart’s ligament, below.
Between the bony prominences, the anterior superior
spine externally, and the crest of the pubes internally,
i1s a curved furrow, with its convexity downwards,
indicating the fold of the groin, and the position of
Poupart’s ligament. Just above the pubes can be
felt the external abdominal ring, and the structures
forming the cord are readily recognisable.

Before commencing the dissection, the finger should
be passed up into the external ring without using any
force, by tucking up the scrotal tissue upwards along
the cord, in order to ascertain under what conditions
of the position of the leg the examination of the canal
could be most readily made, and the exact relations
of the structures composing it felt.

Dissection.—In order to arrive at a correct idea of
the parts concerned in inguinal hernia, it is advisable
to endeavour to obtain a simultaneous view of both
surfaces of the abdominal parietes in this region, and
for this purpose a flap containing the entire thickness
of the walls should be made (including the umbilicus),
so that in prosecuting the dissection the actual rela-
tion of the structures both at the commencement and
termination of the course taken by a hernia may be
examined with facility.
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On reflecting the skin, the superficial fascia is
readily divisible into two layers, between which lie

Superficial dissection of the inguinal and temoral regions.
a. Superficial layer of fascia (reflected). &. Deeper layer
of fascia (reflected), the superficial vessels being left attached
to the external oblique. ¢. Inguinal lymphatic glands,
d. Superficial circumflex iliac artery. e. Superficial epigastric
artery. f. Superior external pudic artery. g. Poupart’s
ligament. 4. Intercolumnar fascia, i, External abdominal
ring. 4 Arciform fibres of external oblique. /. Internal
saphena vein. m. Femoral lymphatic glands. . Ilio-
inguinal nerve. s Saphenous opening. (From Woop, on

Rupture.)
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the cutaneous vessels and lymphatics, the deep
layer being closely attached to Poupart’s ligament
and to the crest of the ilium. This fascia is freely
moveable over the subjacent aponeurosis, a circum-
stance which is taken advantage of by the surgeon
in making his incisions down upon a strangulated
hernia, when, owing to this laxity, by pinching up a
fold of integument and transfixing it, he obtains
a linear incision, which does not include either sac
or gut. It is, moreover, of great value for the intro-
duction of the needles in Wood’s operation for the
radical cure. Between these layers of fascia are the
lymphatics, transmitting the ducts from the external
genitals, the termination of ilio-hypogastric and ilio-
inguinal nerves, and three superficial branches of the
common femoral artery—viz., the superficial epi-
gastric, superficial circumflex iliac, and superficial ex-
ternal pudic, with their accompanying veins. In plastic
operations for the relief of extroversion of the bladder,
the superficial epigastric should be carefully preserved
to nourish the flaps. Beneath the deep layer of the
superficial fascia is the aponeurosis of the external
oblique ; its lower portion, by its union with the fascia
lata and deep fascia, forms the erural arch, which
extends from the anterior superior spine of the ilium
to the spine of the pubes, having also an attachment
to the ilio-pectineal line (Gimbernat’s ligament). The
attachment to the ilio-pectineal line is strengthened
by a triangular band of fibres passing upwards and
inwards towards the linea alba, behind the inner pillar
of the external ring. It will be noticed that extension
and abduction of the leg renders the crural arch tense,
so that in the examination of the parts or in the
application of the taxis, the external abdominal ring
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must be relaxed by flexion and abduction. The two
pillars of the external ring are bound together by a
set of aponeurotic fibres, which interlace, more or
less, over the whole of the inner part of this region,
constituting the intercolumnar bands, from which a
fascia is derived, forming a covering to the emerg-
ing cord—the intercolumnar or external spermatic
fascia. It is the weakness or giving way of these
bands which favours the hernial protrusion. The
inner pillar of the ring is flat and riband-shaped,
whilst the outer is sickle-shaped and thick, and upon
it the cord or round ligament rests. On detaching
a ‘“dog’s ear” of the aponeurosis of the external
oblique along Poupart’s ligament, immediately be-
neath it is a cellular interval separating it from
the muscular fibres of the internal oblique, and
the conjoined tendon of this muscle and the trans-
versalis, this latter passing in front of the rectus and
pyramidalis to the linea alba and pubes ; blended with
the lower fibres of the internal oblique and trans-
versalis are the fibres of the cremaster muscle, on
which the ilio-inguinal nerve lies. On carefully
detaching the muscular fibres of the internal oblique
from Poupart’s ligament, and reflecting them
outwards and inwards, the fibres of the trans-
versalis are met with, forming an arch over the
cord, and beneath this arch is the spout-like pro-
longation of the transversalis fascia (the infundibuli-
Jorm) investing it. Behind the transversalis and the
rectus, is the transversalis fascia, closely lining them,
and here forming with the subperitoneal aponeurosis
the posterior layer of the sheath of the latter muscle ;
in it lower fourth it is attached to the under surface
of the crural arch, becoming continuous with the
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fascia iliaca. Beneath this fascia is the parietal layer
of the peritoneum.

The position of the deep epigastric vessels can be
easily seen, lying beneath the transversalis fascia and

Fic. 26.

Dissection of the lower part of the abdominal wall from
within, the peritoneum having been removed. a. External
iliac artery., 4. Epigastric artery. ¢, Border of the pos-
terior part of the sheath of the rectus (fold of Douglas).
d. Conjoined tendon in the triangle of Hesselbach. e. Pos-
terior surface of rectus. f. Fascia transversalis. g. Vas
deferens, 4. Spermatic vessels. . Obliterated hypogastric
artery. 4, Lymphaticsincrural rings, /. Internal abdominal
ring. (From Woop, on Rupture.)
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the peritoneum, and passing obliquely upwards and
inwards, to gain the under surface of the rectus at
about its lower third, and internal to the cord.

It will be now found convenient to turn down
the flap consisting of the entire thickness of the ab-
dominal wall as suggested, in order to obtain a view
of these structures from the peritoneal surface.

The position of the internal abdominal ring 1is
recognised as a dimple-like depression in the peri-
toneum, indicating the closure of its vaginal process.
Below this is a furrow showing the position of Poupart’s
ligament, and below this again a depression over the
crural ring.

The cords of the obliterated hypogastric arteries
are seen as ridges, passing upwards towards the um-
bilicus, forming the margins of the superior false
ligaments of the bladder, and between them lie the
remains of the urachus. On stripping off the peri-
toneum, the loose subperitoneal fascia is seen, in
which lie the deep epigastric and circumflex ilii
vessels, the latter running along the deep surface of
the crural arch.

Parts concerned in inguinal hernia.—Inguinal hernia
is described as being oblique or direct, with reference
to the inguinal canal ; and external or internal, with
reference to its position to the deep epigastric vessels.

The inguinal canal is an oblique channel, about an
inch and a half long in the male, and about two inches
in the female, owing to the greater breadth of the
pelvis, and its openings are the internal and external
abdominal rings; and the relation of the internal or deep
ring to the surface is indicated by a point taken about
half or three-quarters of an inch above the centre of
Poupart’s ligament, along a line at right angles to it.



~)
174 SURGICAL ANATOMY OF

I'his internal ring is an oval opening in the fascia
transversalis, transmitting the cord in the male and

Fic. 27.

Dissection of the inguinal canmal. a. External oblique
(turned down). &, &, Internal oblique. ¢. Transversalis.
d. Conjoined tendon. e. Rectus abdominis, with sheath
opened. f. Fascia transversalis. g, Triangular fascia.
4. Cremaster, 7. Infundibular fascia, (From Woop, on
Rupture.)
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the round licament in the female, and is bounded
above and externally by the arched fibres of the
transversalis muscle, and internally by the deep
epigastric vessels,

The boundaries of the inguinal canal are—In front, the
intecument and superficial fascia, the aponeurosis of
external oblique, the internal oblique for its outer
third, and a small portion of the cremaster. Bekind,
the conjoined tendon, triangular fascia, transversalis
fascia, subperitoneal fat, and peritoneum, Above, the
fibres of the internal oblique and transversalis; and
below, Poupart’s ligament and the fascia transversalis,

Oblique or external inguinal hernia follows the course
of the spermatic cord or round ligament, passing
through both rings.

The coverings of an oblique inguinal hernia are the same
as those of the cord—viz., from without inwards :—
(1) Integument. (2) Superficial fascia. (3) Inter-
columnar fascia. (4) Cremaster muscle. (5) Infundi-
buliform fascia. (6) Subserous cellular tissue. (7)
Peritoneum (sac). If the intestine passes into the
scrotum, it is called complete ; if retained in the canal,
incomplete, or bubonocele,

In cases of strangulation, the constriction is due to
some portion of either of the rings, or if in the canal, to
the fibres of the internal oblique or transversalis, and
any incision for the relief of the stricture should be
made upwards, to avoid wounding the deep epigastric
vessels or spermatic cord, which in this form of
hernia lie—the former to the inside of the neck of the
sac, and the latter directly behind it.

Varieties.—Oblique inguinal hernia is liable to
varieties, known as congenital, infantile, and en-
cysted. In the congenital form, the pouch of peri-
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toneum which accompanies the cord and testis in its
descent during faetal life remains patent, and the gut
falls into this pouch, and thus lies in contact with
the testicle. (In congenital hydrocele the condition
of the parts is the same.)

Fie, 28. Fic. 29.

Diagram of a con- Diagram of an in-
genital hernia, the fantile hernia, show-
sac being continuous ing the tunica vagina-
with the tunica vagi- lis prolonged in front
nalis testis. (HEaTH.) of the sac. (HeaTh.)

In the infantile form, the peritoneal pouch is
only partially obliterated, and the sac descends along
the inguinal canal into the scrotum, behind the
pouch ; hence there are three layers of peritoneum
in front of the gut and its proper investment—
viz., two of the tunica vaginalis testis, and the sac
itself.

Direct or internal inguinal hernia differs in its
course from oblique, in mnot passing through
the inner ring, but through the space known
as the triangle of Hesselbach, the boundaries of
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which are—ezternally, the epigastric artery ; n-
ternally, the outer edge of the rectus, and inferiorly,
Poupart’s ligament. This space is filled in on its
inner two-thirds by the conjoined tendon, and for
the rest by the fascia transversalis. Any hernial
protrusion through this interval and emerging from
the external ring, would have the deep epigastric
artery external to its sac, and the spermatic cord in-
ternal and posterior. This form of rupture may
either force its way through the conjoined tendon, or
push it before it.

Coverings of direct inguinal hernia.—The same as
those already given in the case of the oblique variety,
with the exception that the conjoined tendon takes
the place of the cremaster, the infundibuliform fascia
being replaced by that portion of the fascia trans-
versalis behind or immediately contiguous to the
conjoined tendon.

T'he seat of stricture, in strangulation, is either at the
neck of the sac, at the external ring, or is due to the
fissured edges of the conjoined tendon. The incision
tor its relief is to be made upwards.

The parts divided in an operation for strangulated
inguinal hernia, would be those between the outer
ring and the gut, and the sac, if so indicated by
the nature of the case, and when reached, the
constriction itself; although in actual practice, the
condition of these structures is often so altered that
this arrangement must be merely regarded as
anatomical.

Structures to be avoided.—The deep epigastric vessels
and the cord.

The position of the deep epigastric artery with regard
to the abdominal parietes is pretty much that of
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the superficial epigastric vessels seen beneath the
integuments, and its course is indicated by a line
drawn from a point a little internal to the centre of
Poupart’s ligament to about the middle of the space
between the umbilicus and pubes.

SURGICAL ANATOMY OF THE CRURAL REGION,

In works on Descriptive Anatomy, this region is
generally described and dissected as belonging to the
lower limb ; but as its surgical relations essentially
concern those of the contents of the abdomen, and as it
has so many points in common with it, besides forming,
by its deep aspect, part of the abdominal parietes, it
has been thought advisable to introduce it here, and
to refer back to it again when describing the superior
femoral region,

The boundaries of this region are—above, the crural
arch ; externally, a line passing from the anterior iliac
spine to the trochanter major ; internally, the promi-
nence of the adductor longus ; and below, a line drawn
through the point of meeting of the sartorius and
adductors. These several muscular eminences enclose
an irregular triangular space, sloping towards the
centre, in which lie the common femoral vessels; it
is the seat of crural or femoral hernia, which appears
at the inner and upper part.

Dissection.—An incision skin deep is to be made
along Poupart’s ligament, met by one along the outer
border of the adductor longus, and the flap turned
down towards the sartorius. The superficial layer of
superficial fascia is first met with, continuous with that
over the abdomen, containing a good deal of fat,
in which lie th superﬁcml cireumnflexa ilii, epigastric
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and external pudic vessels; filaments from the exter-
nal, internal, and middle cutaneous, crural and ilio-
inguinal nerves, lymphatic glands, and ducts. It will
be noticed that the lower chain of the lymphatic
ganglia in the axis of the thigh and the glands
are those which become enlarged in ulcers or in-
juries of the lower limb, whilst the upper series,
which lie in the fold of the groin, receive the lym-
phatics of the genital organs, and become affected in
venereal complaints. On removing this layer, the deep
portion of the superficial fascia is met with attached to
Poupart’s ligament, and to the margins of the saphe-
nous opening, forming a spout-like prolongation over
the internal saphena vein as it lies in this opening.
That portion of the superficial fascia which closes in the
saphenic opening, is called the eribriform fascia, from
its numerous perforations, due to the passage of lym-
phatic ducts and the superficial vessels already named.
When this fascia has been removed, the fascia lata is
next seen, a dense aponeurotic structure, attached
by an outer or iliac portion to the crest and
anterior spine of the ilium; and blended with the
lower edge of Poupart’s ligament to the spine of the
pubes and the ilio-pectineal line, where it unites with
Gimbernat’s ligament. This portion of the fascia lata
forms a falciform process which passes in front of
the sheath of the vessels, and is the outer pillar of
the saphenic opening. The inner portion, or pubie,
is attached along the inferior outlet of the pelvis, and
is there connected with the perineal fascie and penis,
and passing behind the femoral vessels, becomes at-
tached to the ilio-pectineal line, being thus connected
with Gimbernat’s ligament, the falciform process of
the iliac portion, the fascia iliaca, and the capsule of
%
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the hip-joint. It is through this opening that the
internal saphena vein passes to join the common
femoral vein.

The fascia lata attached along Poupart’s ligament
is next to be detached and turned down, when the
anterior layer of the sheath of the wvessels is brought
into view, which is a process of the fascia transver-
salis, and emerges from beneath the crural arch. The
posterior portion of this sheath is formed by the
fascia iliaca, and it will be seen that it occupies the

Fig. 30.

Crural sheath laid open. 4. Middle cutaneous nerve.
¢. Placed to the inner side of Gimbernat’s ligament. d. Iliac
portion of fascia lata, e Pubic portion of fascia lata,
f. Margin of saphenous opening (turned back). & Femoral
sheath opened by three incisions, /. Saphenavein. (From
Woop, on Rupture.)
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space between the psoas muscle and Gimbernat’s
ligament. If the crural arch be pulled upwards a
dense band of fibres will be seen connecting the upper
layer of the sheath with the crural arch, and reaching
from the psoas to Gimbernat’s ligament and the con-
joined tendon. This is the deep crural arch. If now
three vertical slits be made into the sheath—one over
the course of the artery externally, another over the
femoral vein, centrally, and a third a little internal to
the course of the vein, the sheath will be found to
be divided into three compartments, separated by dis-
tinct processes. The inner compartment is termed the
erural canal. The interval between the femoral vein
in its compartment and the curved edge of Gimber-
nat's ligament is the erwral ring, the other boundaries
of which are—above, the deep crural arch; behind,
ilio-pectineal line, origin of pectineus, and attachment
of pubic portion of fascia lata. On passing the finger
into the crural ring, the inferior portion of Gimber-
nat's ligament can be felt along the ilio-pectineal
line, considerably behind the ring. The ecrural
ring is blocked in above by a thin fascia derived from
the subperitoneal, termed the septum erurale, which
transmits ducts of glands. The crural canal is usually
occupied by a lymphatic gland.

In the employment of teais for the reduction of a
crural hernia, it must be remembered that the direc-
tion of the crural canal is downwards, and slightly
Sformards and outwards ; moreover, that, in order to
relax the orifices of this canal, the thigh must be
flexed upon the pelvis, adducted and rotated inwards,

The eourse taken by a crural hernia is as follows :—
First, passing into the femoral ring, it descends ver-
tically in the femoral canal as far as the saphenic

N 2
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opening ; next, being here prevented from passing
further along the sheath of the vessels, it is directed
forwards and subsequently upwards, upon the ex-
ternal pillar of the opening and Poupart’s liga-
ment.

The coverings of a crural hernia are—sac, subserous
areolar tissue, septum crurale, sheath of vessels,

Fiac. 31.

Section of the structures which pass beneath the
femoral arch, 1. Poupart’s ligament. 2, 2, Iliac
portion of the fascia lata, attached along the margin of
the crest of the ilium, and along Poupart’s ligament as
far as the spine of the pubes (3). 4. Pubic portion of
the fascia lata, continuous at 3 with the iliac portion,
and passing outwards behind the sheath of the femoral
vessels to its outer border at 5, where it divides into two
layers ; one is continuous with the sheath of the psoas
(6) and iliacus (7) ; the other (8) is lost upon the cap-
sule of the hip-joint (9). ro. The anterior crural
nerve. 11. Gimbernat's ligament. 12. The femoral
ring within the femoral sheath. 13. Femoral vein.
14. Femoral artery ; the two vessels and the ring are
surrounded by the femoral sheath, (From WiLson.)

— —
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eribriform fascia, superficial fascia, and integu-
ments.

The seat of stricture may either be the sac itself, or
the junction of the falciform process, with Gimber-
nat's ligament, or the outer margin of the opening;
and in dividing the obstruction, the incision is to be
made uprwards and inwards.

An irregular course of the obturator artery, bears a
very important relation to Frc. 32.
the crural ring, should it
arise by a common trunk
with the deep epigastric,
and when it courses along
the border of Gimbernat’s
ligament, in order to gain
the thyroid foramen. In
this case the neck of the
herniawould be surrounded
by an arterial ring, and in
an operation for the relief
of strangulation, might run &
oreatrisk of being wounded.
Prﬂﬂtiﬂﬂuj", hDWEVEI'? it Irregular course of obturator artery,
would probably recede, unless the knife were roughly
pushed past the posterior aspect of the ring.

Besides hernize, the fold of the groin is the seat of
other tumours, of which an accurate knowledge of
the anatomy of the region affords the chief help
towards the diagnosis ; such as aneurism, the pointing
of a psoas abscess, an inflamed lymphatic gland, cysts,
enlarcement of the bursie beneath the tendon of
the psoas, which is often connected with the hip-
joint.

Artificial Anus—In cases of strangulated hernia,
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whether inguinal or erural, when the bowel has become
gangrenous, or if the intestine has been wounded,
and given way in a state of gangrene, surgical
principles indicate the removal
of this portion, and the sub-
sequent formation of an arti-
ficial anus, and the following
condition generally results,
which explains the impedi-
ments in the way of its heal-
ing :—The edges of the gut
_ become attached to the aper-
Sketch of artificial anus, ture in the abdominal wall,
;: %;;ﬁz:&amﬁﬁjﬁﬂ and that generally at an angle
which soon becomes acute.

As the upper portion of the intestine only transmits
fieces, the lower remains as a useless tube, and
consequently contracts in its calibre. That portion
of the bowel to which the mesentery is attached,
becomes drawn out into a spur-like process (éperon) ;
which acting as a valve, serves to direct the fieces
out of the body, but not on into their proper channel.

SURGICAL ANATOMY OF THE ILIAC FOSSA
(EXTRA-PERITONEAL).

The iliac fossa forms the inner aspeet of the region
just described, and is of great surgical interest. From
within outwards the structures successively met with
are, the peritoneum, the subperitoneal fat and cellular
tissue, which contains a large amount of fat, allowing
the peritoneum to be readily stripped off, in liga-
ture of the vessels, the common and external iliac
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arteries and their veins, the faseia iliaca, which is a
continuation of the fascia transversalis, and has attach-
ments to the crest of the ilium, Poupart’s ligament,
and vertebral column. Beneath the fascia are the .
circumflex ilii artery and veins, the iliacus and psoas
muscles, in the substance of which is the anterior
crural nerve; upon the former muscle are seen the
external cutaneous and the ilio-inguinal, and upon
the lstter the genito-crural nerves, and the nutrient
vessels derived from the ilio-lumbar.

The chief points of surgical importance refer to
ligature of the vessels, the common and external iliac
arteries, and abscesses.

The common. iliac.—The course taken by this vessel,
with regard to the surface of the body, is from a
point to the left of the umbilicus, and in a line with
the iliac crests and the centre of Poupart’s ligament.
After the intestines and peritoneum have been
raised, it will be seen that the aorta bifurcates,
or does generally, on the left side of the fourth
lumbar vertebra, consequently the vessels of the right
and left side differ somewhat in length, the right being
slightly the longer, and lies rather more obliquely
across the body of the fifth lumbar vertebra. Their
length is about two inches, more or less, and
passing downwards and outwards, at the sacro-
iliac synchondrosis divide into external and internal
iliacs; the vena cava inferior lying to the right
side, and being formed by the union of the two com-
mon iliac veins, the right common iliac artery crosses
their junction, rendering the relation of the vessels on
the right side more intimate, the vein projecting
externally to the artery above, and being internal to
it below, whilst on the left side the vein lies below
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and internal to its artery. Both are crossed at their
bifurcation by the ureter.

The relations of the common iliac of the right side :—
In front of it, the peritonenm, ilium, sympathetic
plexus, and ureter ; externally, the cava, right common
iliac vein, psoas magnus ; bekind, junction of common
iliac veins, obturator nerve. On the lft side it has,
in front, peritoneum, sympathetic, rectum, inferior
mesenteric artery, ureter ; externally, psoas magnus;
internally, lett common iliac vein ; bekind, left conmon
iliac vein, obturator nerve.

Ligature of common iliac artery.—In order to reach
this vessel a curved incision is recommended, com-
mencing from just above the middle of Poupart’s
ligament to a point an inch or so above and to the
inner side of the anterior superior spine, or, com-
mencing from a point close to the anterior superior
spine, towards the edge of the rectus. The first in-
cision divides the integuments; next the external
oblique, the internal oblique, and the transversalis
are to be divided in succession and to an equal extent.
Beneath this latter is the transversalis fascia, which
is to be carefully pinched up, nicked, and a director
insinuated between it and the peritoneum. It is then
to be divided to the length of the incision in the
muscles (the deep circumflex iliac artery will stand a
chance of being cut). The peritoneal bag and its
contents are to be then pulled away towards the
middle line, when the vessel will be seen just beyond
the sacro-iliac synchondrosis. The needle is to be
passed from within outwards.

The collateral circulation would be maintained by
the inosculation of the lateral sacral and middle
sacral, epigastric and internal mammary, aortic inter-

i - il -y i —
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costals and lumbar, the ilio-lumbar and last lumbar,
the obturator, with its fellow of the opposite side,
and the epigastric, gluteal, and sacral, heemorrhoidal
of the internal iliac, with the superior hemorrhoidal
of the inferior mesenteric, and the vesical of the
opposite sides, and the uterine and ovarian in the
female. .

The external iliac artery.—The course of this vessel
would be indicated on the surface of the body by a
line extending from either side of the umbilicus to the
centre of Poupart’s ligament. It commences at the
bifurcation of the common iliac, and extends to the
crural arch, where it becomes common femoral.

Its relations are—in front, intestines and perito-
neum, a considerable quantity of loose areolar tissue,
the spermatic vessels, the genito-crural nerve (near
Poupart’s ligament), the circamflexa ilii vein, and a
chain of lymphatics; externally, the psoas ‘muscle,
and fascia iliaca; internally, the external iliac vein,
vas deferens, and lymphatics; behind, the external
iliac vein and psoas magnus muscle.

Ligature gf external iliac.—An incision (curved for
preference) is to be made, commencing at the middle
of Poupart’s ligament, and at about an inch above
it, to a point just beyond the anterior superior spine
of the ilium. The structures divided and the method
of dividing them are those described in ligature of
the common iliac, with this exception, that here they
are more aponeurotic, from being nearer Poupart’s
ligament; and the deep epigastric artery is in this
instance in danger of division, if the incision be made
too near the rectus muscle.

- When the peritoneum and intestines have been
pulled away from the point where the ligature is
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to be applied, it often happens that neither artery
nor vein is to be found ; in this case they have followed
these structures, and will be discovered lying adherent
to the under surface of the peritoneal bag, with the
ureter, from which they must be cautiously separated.
The needle is to be applied from within outwards.
Collateral circulation after ligature of external iliae.—
The gluteal anastomoses, with the external circum-
flex from the profunda femoris ; the ilio-lumbar, with
the circumflexa ilii; the obturator, with the internal
circumflex from the profunda; the ischiatic, with
the perforating and circumflex branches of the pro-
funda ; the internal pudic, with the superficial and
deep external pudie, and the internal circumflex from
the protunda; and the deep epigastric with the
superior epigastric from the internal mammary.

SURGICAL ANATOMY OF THE LUMBAR REGION.

The lumbar region forms the posterior portion of
the abdominal parietes, and is of surgical importance
from the application to its anterior aspect of the
abdominal viscera, and from the numerous fascie
which enter into its formation, and the relation of
these fascie to abscess, &e.

The limits or boundaries of the region may be
defined as follows :—above, the lower border of the
last rib; elow, the crest of the ilium; externally, a
line drawn through the end of the first rib per-
pendicularly to the iliac crest; and internally, the
line of the spinous processes of the vertebre.

Dissection.—On making a dissection of the region
indicated by these limits, from the integument
towards the abdominal cavity and its contents, the
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following' structures would be met with :—The in-
tegument, tough and thick ; the subcutaneous cellular
tissue, containing a great deal of fat, excepting along
the middle line; the aponeurotic origin of the latis-
simus dorsi and serratus posticus inferior, part
of the external oblique, and common aponeurotic
attachment of the internal oblique and trans-
versalis, the mass of the erector spine muscles,
a considerable number of vessels and nerves
Iying between these muscles, the attachment to the
transverse processes of the lumbar vertebraze of the
middle lamina of the aponeurosis of the transversalis
muscle, the quadratus lumborum muscle and ilio-
lumbar ligament, branches of the lower part of the dor-
sal and upper part of lumbar plexuses, psoas muscles,
transversalis fascia, a large quantity of fat and cel-
lular tissue separating the kidney from the parietes,
the kidney itself, with the ureter and spermatic or
ovarian vessels, and in the front of the psoas, the
colon, the ascending on the right, and the de-
scending on the left. The ascending colon is gene-
rally enclosed in peritoneum, which forms, by its
attachment to the spine, a meso-colon, whilst the
descending is covered only anteriorly and laterally,
and is for that reason selected for the operation of
opening the colon in the left loin (Amussat).

That portion of the spinal column which is
enclosed between these regions, has upon its an-
terior surface the crura of the diaphragm, covered by
peritoneum and subperitoneal fat and fascia, the
vena cava ascendens, abdominal aorta, and on either
side the chain of the sympathetic, the thoracic duct,
the receptaculum chyli, vena azygos major, and a
large number of lymphatic ganglia.
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Lumbar Colotomy.—The colon may be reached either
by a transverse incision (Amussat), or hy a longitu-
dinal one (Hilton, Callisen).

Structures divided in Amussat’s operation.—A point 18
taken midway hetween the crest of the ilium and the
last rib at the outer edge of the erector spinwe, vary-
ing in length according to the development of the
individual, and is directed outwards, at first dividing the
integuments, the aponeurotic origin of the latissimus
dorsi, and some few fibres of the external oblique ;
next the origin of the internal oblique and transver-
salis, and a portion of the quadratus lumborum and its
fascial investment. After the transversalis fascia has
been divided, a quantity of loose cellular tissue and
fat is seen, which, being scratched through, exposes
the colon. During life, however, the distension is
generally so great that the bowel Julges into the
wound.

In the verticalincision, which is made about four inches
or so external to the spinous processes of the vertebr:,
the structures divided would be, the integument,
the aponeurotic origin of the latissimus dorsi, the
origin of the internal oblique, tendon, transversalis and
transversalis fascia. The kidney may be mistaken
for the contents of the bowel.

Lumbar faseia.—The peculiar arrangement of the
fascize in the lumbar region is of great importance
surgically, from the control it has over the course tuken
by the pusin lumbarabscess. Thisfasciais the posterior
aponeurotic portion of the transversalis, and posteriorly
gives attachment to the internal and external oblique
and latissimus dorsi muscles. From its inner edge, two
laminge, derived from it, are attached to the transverse
processes of the lumbar vertebra, and enclose the qua-
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dratus lumborum, the posterior lamina separating
it from the erector spine, whilst the posterior portion

Fig. 34,

Arrangement of lumbar aponeurosis at level of third
lumbar vertebra. 1. Sacm-lumballs 2. Psoas magnus.

3 Lﬂngls.mmus dorsi, demms lumborum. 5. Latis-
simus dorsi. 0. E:{tErnal lique. 7. Internal oblique,
8. Transversalis. . Rectus.

of the erector spin is covered in by the aponeurosis
of the latissimus dorsi.

In spinal caries of the lumbar region, the pus, by
perforating the quadratus lumborum, between the
last rib and crest of ilium, passes backwards, and
being bound down by the various fascial laminze just
mentioned, forms a tumour usually flat, broad, and
slightly elevated ; occasionally the pus finds its way
between the abdominal muscles and points above
Poupart’s ligament.
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Although the psoas muscles essentially belong
to the lumbar region, yet psoas abscesses do not
necessarily arise in them, the course taken by the
pus being in a great measure governed by the fascial
investment they obtain there ; this investment is that
of the fascia iliaca, which, as regards the muscles, is
attached above to the ligamenta arcuata interna, in-
ternally to the sacrum, being continued over the
muscles to the crural arches, beneath which the pus
gravitates, and ultimately points ezternal to the
femoral vessels. Sometimes it passes through the
sacro-sciatic notch to the nates.

The relation of the nerves to the spinal column,
emerging as they do either through the inter-vertebral
spaces or sacral foramina, readily accounts for the
course taken by the pus in these abscesses.

Iliac abscess is a collection of matter either in the
cellular tissue, between the iliac fascia and peritoneum,
or between the fascia iliaca and iliacus muscle, and
points above Poupart’s ligament, near the anterior
superior spinous process of the ilium.

SURGICAL ANATOMY OF THE PELVIS.

Those portions of the true pelvis and its contents
which come within the province of the surgeon
are more particularly, the genito-urinary apparatus,
the termination of the bowel and its inferior
boundary, the perineal, and the anal regions. Those
considerations of its anatomy which more particularly
concern the accoucheur, may be advantageously
referred to special works upon the subject—such
as its various measurements, &e.

Its walls present surgically two surfaces for examina-
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tion, on either of which operative proceedings may be
instituted—(1) An external, partly free, consisting infe-
riorly of the perineum, laterally of a region belong-
ing partially to the lower limb, and posteriorly, of the
sacral and coccygeal region ; and (2) an internal, con-
sisting of the peritoneal surface of the perineum, and
soft parts lining its bony structure, which include
the pelvie viscera and the great vessels.

The external genitals may beregarded as appendages
to the pelvis, and will be conveniently treated of before
entering upon its immediate anatomy, and such parts
of its lateral boundary as are evidently common to it
and to the lower limb will be included in the descrip-
tion of the latter.

EXTERIOR OF PELVIS—PELVI-PERINEAL REGION,
SURGICAL ANATOMY OF THE SCROTUM.

Structure.—The various tissues entering into the
structure of the scrotum are metwith on dissection inthe
following order :—The skin, very thin, lax, and rugose;
the superficial fascia, with which it is closely asso-
ciated, continuous with that covering the abdomen
and perineum, and is in this region entirely destitute
of fat. The dartos, consisting of loose areolar tissue, in
which is a considerable amount of unstriped mus-
cular fibre, very vascular, is continuous with the
superficial fascia of the crural region and peri-
neum, and sends a septum inwards which divides the
scrotal bag into two cavities, thus separating the
testes. The dartos is connected with the subjacent
parts by delicate areolar tissue, allowing of the
free movement of the scrotal structures over the
testes, and owing to the corrugating power it has



192 EXTERIOR OF PELVIS, ETC,

over the scrotal tissues, it is difficult to approximate
the edges of incisions when made in its structure.

Fie. 35.

Tissues forming the scrotum. 1. Fibres of external oblique.
2. Dartos. 3. Fibrous tunic. 4. Skin. 3. Superficial
fascia. 6. Dartos, forming septum between the testes.

A fibro-cellular coat has been deseribed. which is
the continuation of the external spermatic fascia,
but it is very thin, and not easily followed be-
yond the cord. DBeneath this layer is the ere-
masteric faseia, derived from the lower border of
the internal oblique and gubernaculum during the
descent of the testis, and the fascia propria or
infundibuliform, a derivative of the faseia transversalis.
All these structures are interunited by a very lax
cellular tissue, which not only allows of their free
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movement over each other, but over the cord and
testis.

The scrotal tissues are not very sensitive, and
have not much vitality; consequently in erysipe-
latous inflammation or urinary extravasation they
rapidly become gangrenous. When the urethra
gives way from unrelieved retention, or {rom
ulceration of its walls, the urine is driven by the
sudden contraction of the bladder into the cellular in-
terval between the scrotal and abdominal fasciwe, and
its direction is limited by the attachments of the fascia
already named. Commencing at first in the serotum,
it ascends over the pubes and abdomen and cel-
lular tissue of penis, but cannot descend down
the thighs, owing to the attachment of the deep
layer of superficial fascia along Poupart’s ligament.
In the case of wound of the urethra from without,
such, for instance, as a blow in the perineum, not
only is the urethral tube itself ruptured, but the
fasciee enveloping it, often to an unlimited extent;
hence the urine may follow almost any course, and
not restrict itselt to anatomical relations.

The course taken by urine is often rather theoretical
than real. For instance, in actual practice the in-
flammation set up by the escape of urine, whether
owing to a false passage or to the lesion of the
urethral walls, causes rapid perforation from gangrene,
resulting in loss of substance. Moreover, there is
always a considerable number of natural openings
and passages, undescribed by the anatomist, but
readily found out by an infiltrating fluid, through
which it passes and frequently shows itself in the
most unexpected places. (Vide Perineum.)

The spermatic cord consists of external spermatic

]



194 EXTERIOR OF PELVIS, ETC,

fascia, cremaster, infundibuliform fascia, vessels, lym-
phatics, nerves, and the vas deferens, which can
be readily isolated from the other structures, being
recognised by its whipcord-like texture. The arteries
of the cord are the spermatic, deferential, and the
cremasteric ; of these the spermatic supplies the sub-
stance of the testis, passing into it either through the
tunica albuginea, or through the back of the mediasti-
num testis. The veins, passing from the testis, unite in
forming the pampiniform plexus, which passes into a
single trunk forming in the body of the cord, and
terminating, the right one in the vena cava, and
the left in the left renal vein.

The veins of the cord are very liable to a
varicose condition (varicocele), which is due to
several anatomical causes:—(1) their tortuous ar-
rangement and free anastomoses at their emer-
gence from the gland; (2) their want of support,
lying as they do in the loose areolar tissue, which
allows of the weight of the contained column of
blood obliterating their valves; (8) the pressure they
receive in their passage through the inguinal canal.
[t is a matter of fact that the left spermatic veins are
more liable to this condition than the right, the causes
assigned being, that the left testicle hangs lower, and
that its upward current of blood meets at a right
angle that proceeding from the kidney in the left
renal vein, and that they are liable to constant pres-
sure from the contents of the sigmoid flexure of the
colon.

The lymphatics are numerous and large, and termi-
nate in the lumbar glands, which become rapidly
affected in malignant disease of the testis.

In addition to the coverings mentioned, the testicle
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has that derived from the peritoneum ; the tunica vagi-
nalis, the result of the descent of that organ into
the scrotum. "That portion of the peritoneum which
is thus cut off from the bag, remains as a shut sac, in-
vesting the outer surface of the testis (tunica vag. testis),
and is reflected on to the scrotum (turica vag. r¢fleva).
Collections of fluid (hydrocele, hematocele) are thus
related to the testis—namely, that they are above
and in front of it, unless there be any abnormality, such
as an inversion of the testis. Inremoval of the testis
(eastration), the retraction of the cord into the abdae-
minal cavity, owing to the action of the cremaster
muscle, is liable to give trouble, unless it be firmly
secured.

The structures divided in the operation of eastration
would be as follows:—(1) the scrotal tissues, with
the vascular and nervous supply—viz., the superficial
perineal vessels and nerves, inferior pudendal nerve,
superficial external pudic vessels; (2) the struc-
tures entering into the formation of the cord.

SURGICAL ANATOMY OF THE MALE PERINEUM.

This region is to be studied when the body is
placed in what is known as the lithotomy position—
that is, with the legs flexed on the thighs, and the
thighs on the pelvis, in order that the parts to be
examined be on the stretch,

In the erect position the superficial aspect of the
region becomes a mere fold.

There is considerable difference in the descriptions
eiven by authors as to what the limits of the perineum
really are : some including all those structures which
close in the inferior outlet of the pelvis, its entire

o %
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floor in fact; others dividing this lozenge-shaped
space into two triangles, by a line passing from one
tuberosity of the ischium to the other, in front of the
anus, and calling all in front of it the perineum, and
all behind it, the anal, or ischio-rectal region. It is
proposed to adopt the latter method in this deserip-
tion, and it will be seen that, although it may appear
arbitrary as far as the superficial layer of fascia is
concerned, as the dissection proceeds deeper towards
the inner aspect of the pelvis, the arrangement
is a natural one, as adapting itself to the special con-
tents of each triangular space. The boundaries
of the anterior portion, which is convex in the
middle, owing to the position of the bulb of the
urethra, are—below, a line passing horizontally in
front of the anus from one tuberosity of the ischium
to the other; and laterally, the pubic rami, meeting
at the symphysis; thus forming a triangular inter-
space, which is itself divided by the median raphé
into two equal parts, the left being the one in which
the lateral operation of lithotomy is performed, sup-
posing the operator to be right-handed. This raphé
indicates the course taken by the urethra, and is a
most valuable landmark in all operations about the
perineum. The sides of this triangular space are about
three inches and a half long, and about three inches
across the base, and a line drawn from the apex
of the triangle to its base, about three inches.
Superficial dissection of the perineum.—A staff having
been introduced into the bladder, and the hair shaved
off the nates, an incision is to be made through the
integument in the middle line, a second at right
angles to it in {ront of the anus, and a third, parallel
to the latter across the base of the scrotum. The flaps

i
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thus formed are to be reflected outwards, when the
subcutaneous cellular tissue, which is very adherent to
the integument along the middle line, is met with.
The superficial fuscia may be conveniently divided
into two layers: the upper containing a good deal of
fat (which considerably augments the depth of the
perineum in some cases); is continuous with that of
the scrotum and thighs, and in it, or immediately
beneath it, lie the superficial perineal vessels and
nerves, whilst the deeper layer has important
attachments and is more membranous in texture.
Externally, it is attached to the rami of the pubes
and ischium, outside the crura and erectores penis;
behind, it is continuous with the deep perineal
faseia, or triangular ligament of the perineum,
after turning round the transversalis perinei; and
in front it is continuous with the dartos and fascie
at the root of the penis; a septum derived from
it passes inwards, dividing the posterior part of
the space beneath this layer of fascia into two, but is,
however, ill defined in front. This cellulo-fatty layer
is a favourite seat of abscess from urinary or other
infiltration.

The attachments of this fascia are very important
as directing the course of the urine in extravasation,
from rupture of the urethra anterior to the triangular
ligament, into the cellular tissue of the scrotum and
penis.

Along the mesial line this fascia is intimately
attached to the bulb of the urethra, and in cases
where the bulb has been injured, the urine, after extra-
vasation, readily finds its way along the spongy portion
of the urethra to the glans, with which it is con-
tinuous. On reflecting this layer of fascia, in the
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middle of the space, are the acceleratores urine
muscles, enveloping the bulb, and on either side
are the erectores penis, passing from the inner
aspect of the ascending ramus, and covering the
lower portions of the crura. Lying somewhat
obliquely to the central tendon are the transverse
muscles of the perineum. This central tendon is a
white fibrous knot, and acts as a peint dappui
for the acceleratores urine and external sphincter
muscles ; it is situated in the median line hetween
the urethra and the anus. Lying between, and
upon the erectores penis and the acceleratores
urine, are the trunks of the superficial perineal
vessels and nerve, and some inosculating branches
of the inferior pudendal, and on or below the
posterior border of the transversus perinei muscle,
lie the transverse perineal vessels and nerve. The
acceleratores urine are separated from the deep
layer of superficial fascia by a thin aponeurotic layer.
This muscle, which compresses the bulb, and empties
the bulbous urethra, is generally described as con-
sisting of three portions, commencing from the median
raphé—an anterior, which passes round the penis to be
inserted on its upper aspect, sending an expansion
which compresses the dorsal vein; a middle, which
encloses the inferior portion of the urethra, and passes
between it and the body of the penis; and a posterior,
which is attached to the anterior surface of the
triangular ligament.

It will be observed that the perineal muscles
of one side form a triangular space, having the
triangular ligament as its floor, while from its outer
angle emerge the superficial perineal vessels, and
the transverse perinei vessels and nerves coming to
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the surface; the relations of the space are of im-
postance, as in the lateral operation of lithotomy the
first incision traverses it.

If the accelerator urine muscle be now carefully
detsched by making an incision along the raphé,
the bulb of the urethra is exposed, small in
chillhood, and large in advanced age, and closely
borcering on the margin of the anus; this fact is of
importance, as there is greater danger of wounding
the bulb in the lateral operation of lithotomy in old
persons. The crus penis and its muscle should now
be drawn outwards (or entirely removed), and the
rectum drawn downwards, when the anterior surface
of the triangular ligament will be seen as a tough
bluish-white structure—the fibres of which are nearly
all transverse—allowing of the structures between
the two layers being readily seen through it in
favourable subjects; its base is directed towards
the rectum, it is attached in the middle line to
the central tendon of the perineum, and laterally
to the rami of the ischium and pubes, having
a free margin on either side of the central tendon,
which is continuous with the deep layer of super-
ficial fascia; its apex is directed upwards, and is
connected with the periosteum in front of the sym-
physis pubis. It is perforated at about an inch below
the symphysis by the urethra, with which it is inti-
mately connected, and which here changes its direc-
tion, and between the urethra and the symphysis,
lie the vessels of the penis, the dorsal vein or veins
in the centre, on either side of it the dorsal arteries,
and most externally are the dorsal nerves.

The bulb may now be separated from the triangular
ligament (if both sides of the perineum be available),
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turned upwards, and the triangular ligament itself
carefully detached from the bone. A considerable
plexus of veins is usunally first met with, and care
must be taken mot to divide it, as the blood woald
obscure the view of the parts between the layers of the
triangular ligament, which consist of the followmng
structures—a plane of muscular fibres, variously
described by different authors, as the levitor
and compressor urethre, surrounding the mem-
branous portion of the urethra, which lies between
these layers of fascia, and receives a prolongation
from each ; the deep transversus perinei; the in-
ternal pudic artery and nerve, the former giving
off the artery to the bulb and to Cowper’s gland;
the artery to the corpus cavernosum, and the dorsal
artery of the penis; and just below the urethra,
Cowper’s glands, their ducts, and the subpubic liga-
ment. Beneath this layer of muscular fibres and
vessels is the posterior layer of the triangular liga-
ment, derived from the pelvic fascia.

Note.—DBefore proceeding with the deep dissection
of the perineum it will be found expedient to study
the anal region.

Dissection of the anal or ischio-rectal region.—
An incision is to be made commencing just in
front of the anus, round which it is to be car-
ried to the tip of the coccyx, another at right angles
to it, immediately behind the termination of the
rectum, and the flaps reflected outwards. As the
external sphincter is incorporated with the integu-
ment, great care must be taken not to remove it, on
dissecting off the flap; this is next to impossible,
however, if the dissection be conducted in the
usual manner, as the skin of the whole of the
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perineum posteriorly is interwoven with muscular
hibres.

In the middle line of this space lies the anus, the
mucous membrane of which is not seen, in the normal
state, during life. If, however, the anus be gently
opened at the junction of the mucous membrane with
the skin, a pale line is to be seen, marking the posi-
tion of the internal sphincter, a thickening of the
muscular fibres of the lower portion of the rectum.
This band of muscular fibres plays an important part
in preventing the healing of ulcers and fissures of the
rectum, by keeping the tissues on the stretch. These
ulcers are generally situated about a quarter of an
inch or so from the verge, just within the sphincter,
and generally either in front of, or at the side of the
coccyx. The treatment consists in dividing the fibres
with a view to relieve the tension. In operating on
the female, care must be taken in making the incision,
if on the anterior wall of the bowel, on account of the
proximity of the vagina. If the verge of the anus be
carefully examined it will be seen to contain a large
number of follicles, suppuration in which is often mis-
taken for fistula—a disease which is frequently diffi-
cult to diagnose correctly without a good view of the
interior of the gut, of which an inch or an inch and
a half must be exposed for the purpose; and it is a
fact of great surgical importance that the internal
opening of a fistula is always within this distance of
the orifice,

The external opening of the rectum is occasionally
wanting (atresia ani).

The lower, or perineal portion of the rectum,
is mnot much more than an inch in length, it
curves back below the prostate, and is uncovered
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by peritoneum. Just above the anus the rectum is
considerably dilated, a condition increased by age and
constipation. The folds of mucous membrane, in the
empty state of the rectum, so overlap, that conside-
rable difficulty may be experienced in passing the
finger or a bougie through them ; one fold in particular
often obstructs the finger, at about an inch and a half
above the aperture. The mucous membrane of the
lower end of the bowel is very loose, and readily
admits of the burrowing of matter. It must be borne
in mind that the curve of the bowel above mentioned
necessitates caution in the introduction of an enema
tube or other instrument, which should be directed
obliquely from below wupmwards and jformards, and
afterwards, upwards and backwards.

A dilated condition of the inferior haemorrhoidal
veins at the lower part of the anus constitutes ez-
ternal piles.

The superficial fascia, tough and strong, and con-
taining a great deal of fat, has cutaneous vessels and
nerves passing through it. The external sphincter
muscle is seen attached posteriorly to the tip of the
coccyx, and enclosing the margin of the anus, is in-
serted into the central tendon before mentioned. This
circular band of fibres is about one inch in breadth.
Between the bowel and the tuberosities of the ischium
is the ischio-rectal fossa, which contains a quantity of
loose fat and cellular tissue, and lying across it, and
passing to the margin of the anus, are the superficial
hemorrhoidal vessels and nerves, which are liable to
give a good deal of trouble from hwmorrhage, when
cut in operations for fistula, &e. On cleaning out
the space its shape and boundaries can be defined.
In shape it is somewhat triangular, about an inch in
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width, and about two inches deep ; inferiorly its base
is formed by the integuments of the region, and its
apex, directed upwards, corresponds to the interval
between the lower border of the obturator internus,
covered by the obturator fascia, and the outer surtace
of the levator ani, covered by the anal fascia. Its
boundaries are—externally, the tuberosity of the
ischium and obturator fascia ; internally, the sphincter
ani, levator ani, covered by anal fascia, and coc-
cygeus; anteriorly, the triangular ligament; and
posteriorly, the gluteus maximus and great sacro-
sciatic ligament.

Lying in a fold derived from the obturator
fascia, on the outer wall of the fossa, the trunks of
the internal pudic vessels and nerve can be easily felt,
grooving the inner aspect of the tuberosity of the
ischium.

In the external incision for lateral lithotomy the
knife sinks into the ischio-rectal fossa, and will
divide the superficial heemorrhoidal vessels and nerves.
Abscesses have a great partiality for the ischio-rectal
fossee, and often burrow to a most remarkable extent.
A fistula in ano, is the sinus left on the contraction of
the cavity of such an abscess. True fistule exist
external to the sphincter, and always extend as far
up as its upper border. They are called complete or
incomplete according as their openings are situated ;
thus, in the former case, one opening is in the rectum
and the other on the surface of the body, generally
near the anus ; in the latter, there is an opening into
the bowel and none external, or the converse.

The operation for its cure consists in passing a
knife through the fistulous track into the bowel, and
cutting through all the tissues between the edge of



204 SURGICAL ANATOMY OF

the knife and the interior of the gut. These tissues
are—the pseudo-mucous membrane of the fistula,
the external sphincter, some few fibres of the leva-
tor ani, the branches of the inferior hwmorrhoidal
vessels and nerves, the internal sphincter, and the
mucous membrane of the inner howel and its
vessels.

Deep dissection of the perineum.—Those structures
before described as lying beneath the anterior layer of
the triangular ligament may be now removed, when its
posterior layer will come into view. This is derived
from the pelvic fascia, and covers the hinder part of
the membranous urethra, and outer surface of the
prostate gland ; it is attached below to the anterior
layer, forming a pouch on either side of and below
the urethra, in which lie Cowper’s glands.

On detaching this posterior layer, the anterior
fibres of the levator ani are seen, passing by the sides
of the prostate, and uniting on its perineal surface with
the muscle of the opposite side, and blending at the
central tendon with the fibres of the external sphincter
and transverse perineal muscles. The central fibres
are inserted into the side of the rectum, interlacing
with the sphincters, and the posterior are attached to
the coccyx and median raphé behind the rectum.
These muscles and the triangular licament shut in the
inferior outlet of the pelvis.

In order to obtain a view of the relations of
the structures, which lie at the inferior outlet of the
pelvis, as they would be met with in a surgical
operation, the rectum should be detached from its
connexions by dividing the anterior and lateral por-
tions of the levator ani, and pulled backwards, when
the under surface of the prostate, the neck and base
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of the bladder, vesicule seminales, and vasa deferentia
will be seen (fig. 80).

The general form of the normal prostate is
that of a chestnut, with its base directed towards
the bladder, and its apex towards thé symphy-
sis, having its longest diameters antero-posteriorly,
and at its base transversely. Its inferior surface
rests flat on the triangular ligament and mem-
branous portion of the urethra; its upper surface,
slichtly concave, is intimately connected with the
bladder and ejaculatory ducts, which lie together in
the middle line immediately behind it. Its anterior
surface corresponds to the deep layer of the triangular
ligament (pubo-prostatic ligament) ; the posterior
surface is separated from the rectum simply by a
little cellular tissue and is applied to the neck of
the bladder; and its sides are in relation with
the levator ani and with the pelvic fascia. The
prostate is invested by a fibrous capsule, derived from
the pelvic fascia. The density of this capsule accounts
for the intense pain of prostatic abscesses, and forces
the pus to find its way, unless relieved, into the ure-
thra. In opening these abscesses in the perineum,
there is a possibility of urinary fistula, and in the
event of their bursting in the perineum, such fistule
are certain to form.

The position of the prostate gland is readily deter-
mined by passing the finger into the rectum, and if
healthy is generally felt about as far up as the second
joint of the forefinger reaches, whilst in some forms
of enlargement, the upper border of the gland will
be far out of reach of the entire finger.

The relations of the bladder and the rectum, within
the reach of the finger, are of great importance ; thus,
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in cases of retention of the urine, when it is necessary
to perform the operation of puncture per rectum, the
distended bladder is felt overlapping the posterior
margin of the prostate at a point where, if the puncture
be made in the mesial line, no injury to surrounding
parts could take place, as the instrument would pass
between the vesicule seminales, and perforate a space
(trigone vesice) where these structures are neither
covered by pelvic fasciu nor by peritoneum. The
digital examination of the bladder per rectum assists
the surgeon in the detection or dislodgment of
vesical calculi, in guiding the point of a catheter or
sound in cases of difliculty, and in the detection of
prostatic abscesses, or growths.

Parts concerned in lateral lithotomy in the adult.—
The object to be attained, is that of opening the bladder
at one particular spot, its neck, and for the reason
that if opened at any other, urinary infiltration into
the areolar tissue of the pelvis will take place. The
incisions then must be made in the most direct way,
to allow of (1), the position of the staff, which has
been introduced into the bladder, being felt; (2), the
neck of the bladder being opened, and room obtained
for the extraction of the stone.

The perineum having been shaved, the skin and
integuments are to be steadied and rendered tense
with the fingers of the left hand, and the point of the
knife is to be entered about an inch and three-
quarters in front of the anus, a little to the left of
the middle line, and carried through the skin,
in a direction downwards and outwards, midway
between the anus and the tuberosity of the ischium.
The left forefinger is next to be pushed into this
external wound, with the double purpose of feeling
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for the position of the groove of the staff in the urethra,
and for the purpose of pushing the rectum inwards
and backwards out of the way. When the groove is
recognised, the knife, lying flat under the introduced

F1a. 36.

Section of pelvis to the left of the median line at the pubes, and
through the middle line at the sacrum. 1. Section of left
pubic bone. 2. Peritoneum on bladder. 3. Left crus penia (cut).
4. Pelvic fascia, forming anterior ligaments of bladder. 5. Part of
accelerator urinz. 6. Posterior layer of triangular ligament, or pelvic
fascia forming the capsule of the prostate. 4. Anterior layer of
triangular ligament, or deep perineal fascia. Between 6 and 5 are
seen the following : Membranous urethra, deep muscles of urethra
(insertion), and Cowper’s gland of the left side. 8. Vas deferens. g. Bulb
of urethra. 10, Rectum. 11. Cut edges of accelerator urinz and
transversus perinei. 12. Left ureter. 13. Reflection of deep layer
of superficial fascia round transversus perinel, 14. Left vesicula
seminalis. 15. Cut edge of levatorani. 16. Rectum. 17. Prostate.
(HeaTs. )

finger, is pushed into the urethra just in front of the
prostate, and when the pointis felt to be in the groove,
it is made to slide along it towards the bl&dder
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dividing in its course, the membranous urethra and
left lobe of the prostate to the extent of an inch.
The forefinger is mow to be pushed along the
groove, through the edges of the deep wound,
and insinuated into the incision through the prostate ;
the staff is then withdrawn by the assistant in charge
of it, whilst the finger passes into the cavity of the
bladder. The forceps are next guided by the under
surface of the finger into the bladder. When the
stone is felt, the blades must be opened, the finger
gradually withdrawn, and an attempt made to catch
it in its long axis if possible. When caught, it is
to be slowly and firmly drawn out, without hurry,
with a slight to and fro motion in a direction domwn-
wards, towards the floor, and not horizontally towards
the pubic arch. After the operation, a searcher or
sound is to be introduced to find out whether the
bladder is free.

Structures divided in the lateral operation of lithotomy.—
The superficial incision divides the skin and super-
ficial faseia, inferior heemorrhoidal vessels and nerves,
which - lie supertficially in the anterior part of the
ischio-rectal fossa, transversus perinel muscles and
vessels, and superficial perineal vessels and nerves.
The structures divided on the staff are the lower part
of the triangular ligament, deep transversus urethre
muscle ; the deep part of the incision divides the
membrenous urethra, the substance of the prostate,
and vessels around it.

Structures to be avoided.—The bulb, or the rectum,
which stands a risk of being wounded, if the first
incision be too near the middle line; the internal
pudic artery, if on the other hand the deep incision
be made too far externally ; the artery to the bulb, if
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Fia. 37.

(The bulb is slightly raised and the rectum drawn backwards, in
order to make clear the membranous urethra and prostate, which
are shown incised as in the lateral operation of lithotomy.)
1. Bulb. 2. Rectum. 3. Gluteus maximus. 4. External sphincter.
5. Levator ani, its anterior fibres raised to show the prostate,
6. Erector penis. 7. Wilson’s muscle. 8. Cowper’s gland.
9. Trunk of internal pudic. 10. Superficial perineal artery.
1. Artery to bulb (abnormal), rz. Artery to bulb, 13. Continua-
tion of internal pudic artery.  14. Membranous urethra divided as in
the lateral incision. 15. Prostate gland, with its plexus of vessels,
16. Incision in the prostate gland as in the lateral operation. 17. An-
terior layer of triangular ligament. 18, Transversus perinei muscle.
(RicaeT.)
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it be made too far forward ; and the entire breadth
of prostate, with its capsule, and the ejaculatory ducts,
if it be carried too far backwards or downwards.

If the entire breadth of the gland and its capsule
were divided, the urine would be infiltrated beneath
the peritoneum.

The depth of the perineum between the neck of
the bladder and the integument varies from rather
more than an inch to four inches, and hetween the
tuberosities of the ischium from two inches or less,
to four.

In the child, the pelvis being narrow, the perineum
is narrow also; and the neck of the bladder compara-
tively high up, whilst the peritoneum descends very
low between the bladder and the rectum. The
bladder itself is more conical in shape, and is rather
an abdominal than a pelvic viscus, and its connexions
with the surrounding parts are very loose. Hence the
difficulty experienced in getting into the bladder in
lateral lithotomy in children, and the danger of
pushing the prostate before the finger and tearing it
from the membranous portion of the urethra. There
is also a danger of cutting the urethra considerably
anterior to the point indicated as the exact position
for entering the bladder, therefore always, in children,
the external incision should be made as large as pos-
sible, that the relative position of the parts be clearly
made out.

SURGICAL ANATOMY OF THE PENIS AND
MALE URETHRA.

The integument of the penis consists externally, of
very lax, loose skin, destitute of fat, which at the
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corona glandis is reflected over the glans, and has an
internal mucous surface continuous with that of the
clans ; immediately below the meatus urinarius this
membrane is gathered into a fold, the frenum pre-
putii. Behind the corona, and in the sulcus, are a
number of glands which secrete the smegma. Beneath
the skin is u layer of loose muscular fibres, analogous
to the dartos, arranged circularly and lying in loose
cellular tissue. Beneath this is a tough, elastic fascia,
enveloping the entire body of the organ, sending in
a process beneath the urethra and corpora cavernosa,
continuous with the superficial fascia of the perineumn,
incorporated at its root with the suspensory liga-
ment ; between the two laminee of which lie the dorsal
vessels and nerves. The upper portion of the body of
the penis is composed of the corpora cavernosa,
which, arising from the inner aspect of the horizontal
rami of the pubes, unite along the mesial line, this
union being marked by a septum, called the septum
pectiniforme, which, however, is wanting in front.
The corpora cavernosa terminate in the front, by a
rounded margin, which projects into the base of the
glans. The inferior portion of the body of the glans
is formed by the corpus spongiosum, containing the
urethra. It commences in front of the triangular
lizament at the bulb, and lying between and ]}E]OW‘
the united crura, terminates at the glans.

The arteries Ut the penis are the dorsal, which lie
in the dorsal furrow, supplying the integument, and
afterwards pierce its fibrous investment, near the
‘corona ; the arteries to the corpora cavernosa, and
the arteries to the bulb. The »eins are very nume-
rous, and are superficial and deep, the former
‘passing into the dorsal vein, which lies between

p 9
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the two dorsal arteries, and generally terminates
in the internal saphena; and the deep, after piercing
the triangular ligament, terminate in the prostatic
plexus.

The lymphatics, with which the organ is richly
furnished, accompany the dorsal vessels and pass into
the ganglia of the fold of the groin.

The mnerves lie external to the arteries on the
dorsum, and are freely distributed to the body and
olans.

The penis is often the seat of an arrest of develop-
ment, one form of which, where the anterior wall of
the urethra is wanting, is termed epispadias ; and where
the superior wall is wanting, and generally associated
with extroversion of the bladder, hypospadias. Occa-
sionally the prepuce completely encloses the glans,
excepting a minute orifice through which the urine
passes (congenital phimosis).

SURGICAL ANATOMY OF THE MALE URETHRA.

Supposing in the first instance the parts removed
from the body, for the sake of examining the
canal, the urethra may be described as Exteudmn from
the neck of the bladder to the meatus urinarius,
and is from eight to nine inches in length, and
for general division consists of .one portion belong-
ing to the penis, and of another belonging to the
perineum ; with the former is included the spongy
portions, and with the latter the membranous and
prostatie.

Spongy portion.—Commencing from the orifice of

the urethra, a vertical slit provided with two lip-

like margins, the urethral tube is seen at its most
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constricted portion. On examining the floor of the
canal within the meatus, a considerable dilatation
is found, termed the jossa navicularis, and on the
roof of this part of the urethra is the orifice of a
large mucous pouch, the lucuna magna, Behind this
dilatation the canal averages about a quarter of an
inch in diameter, and is throughout studded, parti-
cularly on its floor, with the orifices of glands (glands
of Li#tré), opening forwards. About five inches be-

Fic. 38.

Longitudinal section of the bladder, prostate gland, and penis.
1. Urachus. 2. Recto-vesical fold of peritoneum. 3. Opening of
the right ureter. 4. A slight ridge formed by the muscle of the
ureter. 5. The neck of the bladder. 6. Prostatic portion of the
urethra. 7. Prostate gland, 8. The common ejaculatory duct.

Right wvesicula seminalis: the vas deferens is cut short.
1o. Membranous portion of the urethra. Its direction is the reverse
of this when in situ. 11. Cowper’s gland of the right side, with its
duct. 12. Bulbous portion of the urethra. 13. Fossa navicularis,
14. Corpus cavernosum. 15. Right crus penis. 16. A portion of
the septum pectiniforme. 17. The glans penis. 18. Corona glandis.
1g. Meatus urinarius. 20. Corpus spongiosum. 21. Bulb of the
corpus spongiosum. (WiLsoN.)
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hind the orifice is another pouch-like dilatation con-
tained within the bulb, into the floor of which open
the ducts of Cowper’s glands,

Membranous portion.—This is the narrowest portion
of the tube throughout its length, excepting the
sphincter-like orifice, and is contained between the
layers of the triangular ligament ; it measures about
three-fourths of an inch along its upper, and half
an inch along its lower surface, and consists of
mucous membrane, elastic, erectile, and muscular
tissue.

The prostatic portion is the widest and most dila-
table portion of the urethra; it is about an inch
and a quarter long, and lies nearer the upper than
the lower portions of the gland, and its tube is
of greater calibre in the middle than at either en-
trance or exit; on its floor, at the mneck of the
bladder, 1s the uvula vesice, in front of which is a
ridge of mucous membrane, rather deeper behind than
before, called the veru montanum or caput gallinaginis,
having on either side of it a pouch or sinus, into
which open the prostatic ducts. At the fore part of
the veru montanum is a cul-de-sac, running upwards
and backwards beneath the middle lobe, containing
on its floor the openings of the ejaculatory ducts; it is
called the sinus pocularis.

Next, let the urethra be examined as existing
during life, as it would present itself to the sur-
geon.

The urethra may be thus divided into a penile and
a perineal portion, and the individual lying on his
back, the usual position for catheterism, its direction
can be conveniently described as an ascending por-
tion, terminating at the root of the penis and descend-
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ing at the bulb; and a descending, comprising the
membranous and prostatic. Thus the points where the
urethra changes direction are at the root of the penis
and bulb, and itis in this portion of the canal that false
passages are most frequently made. These curves
disappear on catheterism ; the first by merely raising
the penis, and the second on the depression of the
handle of the instrument between the thighs. So
resilient are the urethral walls that a perfectly
straight instrument can be readily introduced into
the bladder. The urethral canal is distant from the
under border of the symphysis about half an inch or
a little more, and is consequently about half an inch
or a little more below the vesical aperture, which
corresponds with the lower border of the symphysis,
and is about an inch and a quarter behind it. When
not in use the walls of the urethra touch each other,
excepting at the orifice of the meatus urinarius and
in the bulb, where they are separated by a narrow
interspace.

Catheterism of the male wrethra.—If the urethra be
healthy, the sound or catheter will pass by its own
weight, and require scarcely any urging. The in-
strument is to be introduced into the orifice of the
urethra, and pressed gently onwards until it has
traversed the canal for four or five inches, when
the handle is to be brought to the middle line
close to the abdomen, in order that the point may
traverse the curve below the symphysis; the handle
is then to be brought gently down towards the sur-
geon, when it should glide into the bladder. The
oreat point is to keep the extremity of the instrument
traversing the wupper wall of the urethra. Besides,
being less moveable, experience shows that in cases
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of stricture, the upper wall is less liable to be affected
than the base and sides. In introducing a small instru-
ment, the position of the lacunw must be borne in
mind, particularly that of the lacuna magna, on the
upper wall of the navicular fossa, as it is liable to in-
tercept its point ; and if force be employed, it might pass
beneath the mucous coat. In cases of difficulty, by
passing the finger into the rectum the point of the
instrument can be directed into the bladder, on ac-
count of the close relation of the membranous portion
of the urethra and the rectum, and the readiness with
which the catheter, or sound, can be felt through it.

Catheterism in the female is a very easy proceed-
ing generally, and the little papillar orifice which is
situated about an inch below the clitoris, in the back
part of the vestibule, being detected, a straight in-
strument is readily slipped in without exposing the
patient. When any dificulty is experienced, it is
owing to some deviation of the canal or of the neck
of the bladder, caused by some tumour pressing upon
the parts, which are very mobile. Occasionally fiecal
accumulations in the rectum have been known to
prevent micturition, from pressing upon the neck of
the bladder, so that in such cases of retention, when
there is difficulty or impossibility of introducing the
female catheter, careful vaginal examination must be
instituted. -

In Zithotomy in the jfemale the vesico-vaginal opera-
tion is the best, provided the resulting fistula be
properly treated. There is, however, a chance of
permanent incontinence of urine, on account of the
function of the urethral sphincter being destroyed by
the incision into the neck of the bladder having been
made too freely. It must be borne in mind that when
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the bladder is fully contracted, the septum between
the bladder and vagina is very limited ; moreover,
in this condition the openings of the ureters are
brought very low down, and might be implicated in
the ineision, which is on no account to be transverse.
The length of the female urethrais about an inch and a
half, curving slightly below the symphysis, with its
concavity upwards, and having an average diameter
of about a quarter of an inch, and being highly dis-
tensible, very frequently calculi can be extracted
through it. There is a good deal of difficulty ex-
perienced generally in using a lithotrite in the
female bladder, owing to the fact of its muscular
coat being so thick and strong and its urethral
sphincter so weak, that the urine, or water injected
for the purpose of operation, escapes past the instru-
ment, leaving no cavity; moreover, the bladder
forms a fossa on both sides of the neck of the
uterus.

The arrangement of the perincal aponeuroses in the
female is as follows :—The superficial layer of super-
ficial fascia is continuous with that of the nates,
thigh, and abdomen; whilst the deeper layer is
firmly attached to Poupart’s ligament, the ischio-
pubic rami, and to the lower border of the perineal
septum. These fascize cover in the labia majora,
which are very analogous to the scrotum in the male,
and being attached above to the external abdominal
ring, hernize pass in them, known as pudendal or
labial bernize. This deeper layer of fascia is con-
tinuous over the ischio-rectal foss;e. Where the two
layers of superficial fascie unite with the lower
borders of the perineal septum to form the perineal
body, they are joined by the ischio-perineal ligament,
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and it forms a support, or point dappui, for the
perineal muscles.

Abscesses in the female perineum are of two kinds—
diffuse, in the superficial perineal fascia, which readily
spread in all directions ; and circumseribed abscess of
the vulvo-vaginal gland, which would be seen as an
oval projection on the side of the vestibule.

The sacro-coccygeal region offers for surgical con-
sideration a common arrest of development of the
neural arches of the sacrum, constituting spina bifida ;
and the nerves (cauda equina) are in this region usually
connected with the sac. Hence, if the operation of
puncture be deemed advisable, it should always be
made on one side of the sac, and at its lowest part.

CAVITY OF PELVIS.

The pelvie cavity contains those viscera, the in-
ferior relations and apertures of which have been
described in the preceding section—viz., the bladder,
rectum, and vagina, with its appendages, the
superior surface of the perineum forming its inferior
boundary. The soft parts lining its bony walls, the
obturatores interni, pyriformes, and levatores ani
muscles, are invested with the reflexion of the pelvie
fascia, upon which lie the peritoneum and subperi-
toneal cellular tissue, the arrangements of which are
of considerable importance surgically.*

The pelvic fascia, which is continuous with the fascia
iliaca, is itself' a continuation of the transversalis fascia.
Itis attﬂched to the brim of the true ]}elﬂs ﬂnd round

* The surgical anatomy of the uterus and ovaries will be
better studied in special works on obstetrics.
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the margin of the obturator internus muscle. At a
curved line between the spine of the ischium and the
pubes, this fascia splits to enclose part of the origin
of the levator ani muscle, the external lamina of which
(obturator fascia) is applied to the inner surface of

T, 39.

Transverse section of the pelvis seen from behind, showing
the distribution of the pelvic fascia. 1. Bladder, 2. Vesicula
serninalis of one side divided. 3. Rectum. 4. Iliac fascia,
covering in the iliacus and psoas (5), and forming a sheath
for the external iliac vessels (6). 7. Anterior crural nerve
excluded from the sheath. 8. Pelvic fascia, splitting into
the recto-vesical and obturator layers. ¢. Recto-vesical
layer, forming the lateral ligament of the bladder of one side,
and a sheath to the vesical plexus of veins. 10. A layer of
fascia passing between the bladder and rectum. 11. A layer
passing around the rectum. 12. Levator ani. 13. Obtu-
rator internus, covered in by the obturator fascia, which also
forms a sheath for the internal pudic vessels and nerve (14).
15. Anal fascia, investing the under surface of the levator
ani. Figures 14, 13, are placed in the ischio-rectal fossa.
(WiLsox.)

the obturator internus muscle, and passing beneath
the obturator vessels and nerve, completes the obtu-
rator canal ; it is attached below to the pubic rami,
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where it forms an investment for the internal pudic
vessels and nerve. It afterwards sends a thin fascia,
the anal, over the lower surface of the levator ani,
which is to be seen covering it in the ischio-rectal
fossa. The internal lamina (the recto-vesical), is
continued over the upper surface of the levator ani,
over the bladder and sides of prostate, and lower end
of rectum. The pubo-prostatic ligaments are formed
by two short rounded bands extending from the capsule
of the prostate to the posterior aspect of the sym-
physis; the capsule of the prostate is formed from the
lateral attachment to it of this fascia, which also
encloses the vesico-prostatic plexus of veins. Itis this
portion of the pelvic fascia which it is so important to
avoid dividing posteriorly in the operation of lateral
lithotomy, for by so doing the urine would find its
way into the loose areolar tissue, between the rectum
and the bladder. The presence of the prostatic plexus
of veins is often a serious source of danger. Pos-
teriorly, the pelvie fascia is continuous over the
pyriformis muscle and sacral plexus, being perforated
by the internal iliac artery and vein.

The inlet of the pelvis is somewhat heart-shaped,
well padded along its upper border by the psoas and
iliacus muscles, while posteriorly, in the middle line,
is the promontory of the sacrum, or sacro-vertebral
angle, which can be readily felt through the abdominal
parietes in thin persons. DBetween the bladder and
rectum is the reeto-vesical pouch, formed by the
pelvic fascia, which corresponds posteriorly where
it is broad to the interval between the iliac arteries;
it is narrow in front between the rectum and
the bladder, and extends as far as the vesicule
seminales and, in front and behind, to thetip of
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the coceyx. Its relation to the orifice of the anus is
important, and must be referred to the condition of
the bladder, which, if distended, will raise the pouch
further into the pelvic cavity than its usual level,
which is about four inches above the anal aperture,
Some coils of the ileum and sigmoid flexure of the
colon fill in the space. The peritoneum atfording no
investment to the lower end of the rectum, the neck,
base, and anterior surface of the bladder, or the
front and inferior portion of the posterior wall of the
vagina, permits of operative proceedings upon these
viscera, without danger of wounding it. The space
beneath the membrane varies considerably in different
parts of the floor of the pelvis : thus, in front and at
the sides it is tolerably closely applied to the under-
lying pelvic fascia, leaving, however, a considerable
interspace in front of the bladder, the point selected
for puncturing that viscus above the pubis. Behind,
and above the anal region, there is a considerable in-
terval, containing a great deal of loose cellular tissue,
which allows of the distension of the rectum, and of
the internal iliac vessels and their branches, the
ureters, sacral, sympathetic and hypogastric plexuses,
and the origin of the pyriformis muscle.

SURGICAL ANATOMY OF THE BLADDER.

The bladder is situated in the mesial line, beneath
the pelvic fascia and peritoneum, and lies obliquely
from above downwards. DBeing attached to the pelvic
floor by its body and base only, it is freely moveable,
but the urachus and anterior reflexion of the peri-
toneum limit its mobility posteriorly. When empty,
the bladder lies deep in the pelvis as a flattened
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sac, with its apex reaching up to the symphysis
pubis, but when distended, its relations are con-
siderably altered, and are of great surgical impor-
tance. When moderately full, it is round and par-
tially fills the true pelvis, but when greatly distended it
rises up into the abdomen, perhaps even reaching
to the umbilicus, and becomes curved forwards.

In children, ashas been before stated, it is rather an
abdominal than a pelvie viscus, and is conical in shape,
owing to the position of the but recently obliterated
urachus.

In front of the bladder, between it and the pubes,
is a quantity of lax cellular tissue, the reflexion of
the peritoneum from its anterior surface, and the
non-attachment of this membrane to it allows of
its dilatation, and is of great practical importance
in percussing the bladder. It is here that punec-
ture over the pubes and the ‘““high” operation of
lithotomy are practised, but the frequency of
urinary infiltration is greatly against the latter
proceeding. Its posterior surface is entirely co-
vered by peritoneum, and corresponds in the male
to the rectum, and in the female to the vagina,
and is in relation with some convolutions of the
small intestine, which lie in the recto-vesical
pouch. Laterally, the peritoneum is applied to the
bladder above and behind the crossing of the oblite-
rated umbilical artery, around which it is reflected.
The vasa deferentia pass along the side, cross the
obliterated umbilical artery, and lie to the inner
side of the ureter.

The base of the bladder lies upon the anterior
surface of the rectum, from which it is separated
merely by a thin layer of cellular tissue in the middle,
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and laterally by the vesicule seminales and vasa de-
ferentia, the former of which are intimately adherent
to it, and form two sides of a triangle, the base of
which is directed upwards and backwards, and its
apex towards the prostate. It is at this spot that
puncture of the bladder by the rectum is performed.
The neck of the bladder is surrounded by the pros-
tate, and is directed obliquely forwards and down-
wards.

The cavity of the Dladder presents at its base the
trigone vesice, an equilateral triangle formed by the
oblique openings of the ureters posteriorly, and by
the urethra anteriorly. It is through this triangular
space that the trocar enters in puncture per rectum.
The trigone is perfectly smooth, and free from rugz.

Immediately behind the trigone, is the deepest
part of the bladder, the Jes fond—not very much
marked in children, but forming a considerable pouch
in old persons, in which the urine settles, causing con-
siderable irritation, It is in this pouch that calculi
lodge generally.

In the female the bladder is rather larger than in
the male. It has no das fond. The neck is lower,
and it and the posterior portion of the bladder lie
on the vagina. Iistulous openings occasionally occur
between the bladder and vagina, or rectum and vagina.

Internal iliae artery.—The artery of the region is
the internal iliac, which furnishes, with the ex-
ception of the middle sacral, all the vascular supply
of the walls, the soft parts, and viscera. Itis given
off from the common iliac, between the sacro-iliac syn-
chondrosis and the sacro-vertehral angle.

After birth the vessel consists of two trunks, an
anterior and a posterior—a subdivision which takes



224 SURGICAL ANATOMY OF THE BLADDER.

place opposite the great sacro-sciatic notch. The
branches given off from the anterior are those to the
bladder and prostate ; superior vesical (the pervious
portion of the feetal hypogastric artery), middle and
inferior vesical, the middle hwemorrhoidal to the
rectum, the obturator, the internal pudic and ischiatic,
and the uterine and vaginal in the female. Those
given off from the posterior trunk are the gluteal,
ilio-lumbar, and lateral sacral. The gluteal, ischiatic,

ud internal pudic leave the pelvis by the great sacro-
sciatic notch, passing between the sacral plexus of
nerves.

Relations of the internal iliae artery.—The internal
iliac has, in {ront, the peritoneum and ureter (rectum
on left side); ewternally, the psoas muscle, and ob-
turator nerve; behind, the internal iliac vein, lumbo-
sacral nerve, and pyriformis muscle; on the right
side the vein is more external.

Ligature of internal iliac artery.—This vessel is
reached by the same incision as that for the common
iliac, and the bifurcation being found, the space
is very limited upon which the ligature can be placed ;
the short thick trunk passes downwards and back-
wards as far as the upper border of the great sacro-
sciatic notch.

The external iliac vein lies just in the bifurcation
of the common into external and internal iliac, and
is liable to be in the way of the needle in passing the
ligature. The lumbar and sacral arteries chiefly
carry on the circulation after its ligature.
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CHAPTER VI.

SURGICAL ANATOMY OF THE LOWER EXTREMITY.

Tue region of the hip includes, anteriorly, the
superior femoral region, or the upper third of the
front of the thigh, immediately below Poupart’s liga-
ment; posteriorly, the gluteal; and internally, the
ischio-pubic or obturator. These several regions
cover in the articulation of the hip-joint. The region
of the hip-joint may be described as having for its
limits, the iliac crest and sacral groove, Poupart’s
ligament, and below, a line encircling the limb, just
below the fold of the nates.

Surface markings. — Anteriorly, are the muscular
prominences formed by the tensor vaginwe femoris
externally ; internally the adductors and gracilis,
crossed obliquely below by the sartorius. Posteriorly,
is the swell of the gluteus maximus; and internally, the
tuberosity of the ischium, and the rami of the pubes
and ischium covered by their muscles.

The position of the trockanter major with regard
to the several bony projections of the region should
be carefully studied in every position of the limb.
Its situation is marked by a deep depression, when
the individual is standing upright with the heels
together, and its differences of relation in flexion,
extension, adduction, and abduction, should be com-
pared. These relations are obviously of the utmost

Q
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mmportance in the diagnosis of dislocation or fracture
connected with the hip-joint.

If the exact relations of the great trochanter with
the several osseous prominences observable on the
pelvis in a normal state be examined, it will be
noticed that if the femur be flexed at a right angle,
and at the same time slightly adducted, the apex of the
great trochanter corresponds with a line drawn from
the anterior superior iliac spine to the tuberosity of the
ischium, and that this line divides the cotyloid cavity
(which, with respect to the surface, may be regarded
as occupying the central position between the anterior
superior spine of the ilium, the spine of the pubis,
and the tuberosity of the ischium) into two equal parts.
This line corresponding to the centre of the cavity,
will serve as a guide to an appreciation of the extent
of displacement in dislocation. Thus supposing the
head of the femur be placed behind the cotyloid
cavity, this line, instead of corresponding with the
apex of the trochanter major, would correspond with
a point nearer its base. The extent of the displace-
ment, then, will be measured by the prominence of
the great trochanter behind this line.

SURGICAL ANATOMY OF THE SUPERIOR
FEMORAL REGION,

The superficial dissection of this region has been
already described in the chapter on inguinal and
crural hernie, as it was considered convenient to
associate it with the region of the abdomen (vide
Abdomen) ; but the deeper surgical relations are
those of the common femoral and upper portion of the
superficial femoral vessels, or Scarpa’s space.
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Searpd’s space or triangle—The dissection of the
parts of femoral hernia having been completed, and
the fascia lata detached, a triangular space is ex-
posed which has for its limits the following :—its base,
the crural arch; its external boundary, the sartorius;
its internal, the adductor longus. In the centre of this
triangle so formed, passing from the middle of its
base to the apex (the meeting of the sartorius and
adductor longus), lie the femoral vessels. The floor
upon which they rest is formed from without inwards
by the iliacus, psoas, pectineus, adductor longus, and
part of the adductor brevis muscles. The anterior
crural nerve lies in the furrow between the iliacus and
psoas muscles. The femoral artery lies external to,
and a little superficial to its vein. The sheath of the
temoral vessels, which has been before described (vide
Crural Hernia), ceases at the division of the common
femoral into superficial and deep, and is formed
anteriorly by a prolongation of the fascia transversalis,
and posteriorly by the fascia iliaca, which furnish
septa between the common femoral vessels. The
inner margin of the psoas separates the artery from the
hip-joint, and passing behind the sheath is the branch
of the anterior crural nerve to the pectineus. Lying
on the pectineus, and outer surface of the adductor
longus, are the deep external pudic vessels, branches
of the common femoral, beneath the pubic portion ot
the fascia lata.

On the outer side of the sartorius is the tensor
vagin:e femoris, passing obliquely outwards, and back-
wards, to be inserted into the fascia lata; and be-
tween it and the sartorius is the upper portion of the
rectus femoris, with some branches of the external
circumflex vessels passing outwards into its substance.,

Q 2
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Passing inwards towards the articulation, will he met
with, from without, inwards, beneath the sartorius and
vessels,the lower portion of the combined tendons of
the psoas and iliacus in their sheath ; a cellular inter-
space between them and the outer border of the pecti-
neus, in which lie the internal circumflex vessels, the
pectineus, and the adductor brevis, also separated by a
slight interval. Beneath,the upper portion of the rectus
and the external circumflex vessels, the upper part
of the vasti, the neck of the femur, and the anterior
portion of the articulation. Immediately behind the
psoas and iliacus tendon and the pectineus, are large
burse separating them from the joint. DBeneath the
pectineus and adductor brevis are the obturator
vessels and nerve, the obturator externus, and portion
of the adductor magnus muscles.

Femoral artery in Searpa’s space.—The vessel is a
continuation of the external iliac, and enters the
space below Poupart’s ligament, at a point midway
between the anterior superior spine of the ilium and
the symphysis pubis, and it lies in the erural sheath for
about an inch and a half or two inches, which sheath
separates it from the fascia lata and inguinal glands.

The common femoral vein lies to its inner side
above, but gets behind it lower down. The anterior
crural nerve lies about half an inch external to it.
It lies at first on the psoas and afterwards on the pec-
tineus, but separated from it by the femoral vein
and profunda vessels. It usually gives off four super-
ficial branches—the superficial epigastric, eircum-
flex iliac, and the superficial and deep external pudic.
The profunda ov deep femoral generally arises from the
outer and back part of the common trunk, about
an inch and a half or two inches below the crural
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arch ; at 1ts commence- Fia. 40.
ment the vessel is on the
outside of the femoral
vessels ; but it soon
passes  behind, and
finally reaching the in-
side, courses down-
wards and backwards
among the adductor
muscles. It rests on
the iliacus, pectineus,
and adductor brevis,
and passing between
the adductor longus and
magnus, terminates in a
small twig that pierces
the magnus. The pro-
funda gives off, the ex-
ternal cireumflex, which
arising from its outer
side, passes outwards
between the branches of
distribution of the an-
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Superficial dissection of the
front of the thigh. 1. Poupart’s
ligament. 2. Superficial branches
of femoral artery. 3. External
cutanegus nerve. 4. Fe-
moral artery. 3, 5, 5. Middle
cutaneous nerve, 0. Femoral
vein. 7, 7, 7. Outer division
of internal cutaneous nerve.
8 8, 8. Inner division of
ditto. ¢. Branch to sartorius.
10. Saphena vein. 1. Sar-
torius plexus. 12. Cutaneous branch of obturator nerve. 13. Patella.
14. Patellar branch of long saphena, 16. Long or internal saphenous
nerve, (HeaTtsn.)
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terior crural nerve, below the sartorius and rectus, and
divides into three series of branches—ascending,
descending, and transverse. The internal circumfier
is given off from the inner and back part of the pro-
funda, passes between the pectineus and psoas mus-
cles, and opposite the tendon of the obturator ex-
ternus, it gives off two branches: one an ascending,
inosculating with the obturator, and a descending,
muscular ; and the vessel itself passes into the
oluteal region between the quadratus femoris and
adductor magnus, inosculating with the ischiatic,
external circumflex, and superior perforating vessels,
The perforating arteries.—The first is generally
given off from the profunda, just above the tendon
of the adductor brevis, between it and the pectineus,
and pierces the adductor magnus ; the second pierces
the adductor brevis and magnus ; and the third is given
off below the adductor brevis, and pierces the adductor
magnus. The inosculations of these vessels will be
considered in the description of the thigh and buttock.

Compression of the femoral artery in the upper
third is easily effected, either just as it passes over
the pubes, where the pressure should be made ob-
liquely backwards, on account of the surface of the
bone being inclined slightly forwards, or just below
Poupart’s ligament, at a point where it is very
superficial, being separated from the acetabulum
and neck of femur by the psoas in extension of the
thigh.

Ligature of the femoral artery in Scarpa’s space.—
Except in the case of a wound, the common femoral
is rarely tied, owing to the number of small super-
ficial and muscular branches, affording but little
chance of a good coagulum being made. For pop-
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liteal aneurism, &c., the superficial femoral is tied
just at the point before it passes beneath the sar-
torius. (By the superficial femoral is meant that
portion of the vessel between the giving off of the
profunda and the point where it becomes popliteal.)
The knee being slightly bent, an incision of
about two or three inches in length is to be made
over the course of the artery, dividing the skin,
superficial fascia, and fat. Next the fascia lata 1s
to be divided, when the oblique fibres at the edge
of the sartorius will be seen, and which are to
be drawn aside in order to give room. Some
branches of the anterior crural nerve are generally
spread out over the course of the vessel, and occa-
sionally the internal saphena nerve crosses it at this
point. The sheath is next to be opened, only so much
0 as to allow of the easy passage of the aneurism
needle round the vessel, and to avoid wounding more
of the vasa wvasorum than is absolutely necessary,
thus interfering with the nutrition of its coats. The
needle should be passed from within outwards.
Collateral cireulation after ligature of the femoral artery
in Searpa’s space.—The external circumflex from the
profunda anastomoses with the gluteal and circumflex
iliac, the internal circumflex with the obturator
ischiatic, and superior perforating, and the vessels
in the popliteal space with the comes nervi ischiadici
The tumours in Scarpa’s space, which might be mis-
taken for aneurisms, are enlarged glands, cysts, psoas
abscess, enlargement of the bursa below the psoas, and
hernia. Femoral Lernie lie to the inner and upper side
of the vessels ; peoas abscesses point external to them,
Inguinal herniz may be mistaken for crural, owing to
the circumstance that adhesions taking place from
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any cause between the aponeuroses may divert their
course ; it is far more common for crural herniwe to
resemble inguinal (vide Crural Hernia).

SURGICAL ANATOMY OF THE GLUTEAL REGION,

This region is of great surgical importance from its
intimate relations with the hip-joint, and the control
the muscles have over its several movements; it has
for its limits, in front, the anterior superior spine of the
ilium, and the margin of the tensor vagine femoris;
superiorly the crest; posteriorly the posterior superior
spine of the ilium, the sacrum, and the middle
line of the body ; delow the tuberosity of the ischiunm,

and fold of the nates.
Dissection.—On removing the skin, there is a con-

siderable amount of fat, particularly over the tube-
rosity of the ischium, in which lie a number of
cutaneous nerves, supplying the integument; the
fascia lata, which is thin over the gluteus maximus,
and very thick in front over the gluteus medius, to
which it gives origin ; next, the gluteus maximus, and
the anterior and superior portion of the medius,
Parts bencath the gluteus maximus.—DBeneath the
gluteus maximus lie, first of all, a fibro-cellular layer,
continuous with the subperitoneal cellular tissue
through the great sacro-sciatic notch, a portion of the
gluteus medius, sacro-sciatic ligaments, pyriformis
muscle, with the sciatic vessels and nerves emerging
below its inferior border ; the obturator internus, with
its satellite muscles, the gemelli; the internal pudic
vessels and nerve with the nerve to the obturator
internus, the quadratus femoris, the tuberosity of the
ischium with the origin of the hamstring muscles,
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the great trochanter covered by a large bursa mucosa,
which separates it from the gluteus maximus, and
part of the origin of the vastus internus, the
superficial gluteal vessels, and the anastomoses of
the external circumflex with the gluteal vessels,
the gluteus minimus muscle, the posterior part of the
articulation of the hip-joint ; and beneath the quad-
ratus femoris, the obturator externus and the anas-
tomosing branch of the internal circumflex.

The gluteal artery, generally the larger terminal
branch of the posterior division of the internal iliac,
passes out of the pelvis, at the upper part of the
great sacro-sciatic notch, and lies between the gluteus
minimus and pyriformis. It may be the seat of
aneurism, either idiopathic or traumatic, and the
vessel in either case may be readily reached in actual
practice, without attendance to the somewhat tom-
plicated directions given for finding it; in the
former case the swelling caused by the position of
the sac, and in the latter the direction of the already
existing external wound, would guide the surgeon.

The internal pudic artery lies very deep in the
gluteal region, and having escaped between the
pyriformis and levator ani, emerges from the pelvis
at the great sacro-sciatic notch, and winds round the
spine of the ischium accompanied by its nerve ; again
reaching the pelvis at the lesser sacro-sciatic notch,
it lies on the inner surface of the ischium, and is
there covered by a process of the obturator fascia
(vide Perineum).

The great sciatic merve emerges from the greater
notch at its lower portion, and lies exactly between
the tuberosity of the ischium and the great trochanter.

The inter-muscular, cellulo-fatty membranes, which
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are so extensive in the gluteal region, freely inter-
communicate with those within the pelvis, and readily
explain the passage of pus either from or into its
cavity. Seiatic herniee occasionally exist, a portion
of intestine passing down through the greater sacro-
sciatic foramen, and having the vessels posterior to
its sac.

The bursa over the great trochanter is sometimes
the seat of abscess, which may be mistaken for diseases
of the hip-joint.

The obturator or ischio-pubic region forms the inner
boundary of the region of the hip, and comprises the
obturator foramen, the structures covering it on
either surface, and the parts immediately adjacent.
The bony prominences are easily felt; they are the
pubic space and horizontal ramus of the pubes
anteriorly, and the descending ramus and tuberosity
of the ischium, internally and behind. The anterior
surface consists of the gracilis, pectineus and adductors,
beneath which is the obturator internus. The obturator
foramen is not entirely filled in by the membrane,
being wanting just below the groove through
which the obturator artery and nerve pass. Attached
to the inner or pelvic surface of the membrane
and to the bone around, is the obturator internus,
having the obturator fascia below, between it and the
levator ani, and the peritoneum above; it is inti-
mately connected with the margins of the obturator
membrane, and assists in forming the obturator canal.
This obturator canal is about three-quarters of an
inch in length, and directed obliquely from above
downwards, and from without inwards.

Obturator hernia.—QOccasionally a hernia protrudes
through the canal, and forms a swelling in the
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adductor or pubic region, emerging upon the thigh,
below the horizontal ramus of the pubes, to the
inner side of the capsule of the hip-joint, having
the femoral vessels in front, and a little to the
outer side, the tendon of the adductor longus to
the inner side, and behind, the pectineus muscle.
The obturator vessels and nerve also pass through
it to the thich, and the pressure exerted by
the hernia upon the mnerve induces pain in those
regions to which it is supplied, and is a fact of im-
portance in diagnosis.

SURGICAL ANATOMY OF THE HIP-JOINT.

The hip-joint itself lies enclosed in the foregoing
regions, which have been described from the surface
inwards ; and before entering upon a description of
the joint itself, it is important to examine the relations
of the muscles to the articulation, and their control over
its movements, in order to understand the exact posi-
tion of the head of the femur in the several dislocations
to which the joint is liable, and their action upon
the upper portion of the thigh bone in fractures.

Immediately in front of the joint is the tendon of the
psoas and iliacus (separated from the capsular ligament
by a bursa) ; above is the reflected tendon of the rectus
femoris and the gluteus minimus, closely interwoven
with the capsule; internally the obturator externus
and pectineus; posteriorly the pyriformis, obturator
internus, and gemelli, tendon of obturator externus,
and quadratus femoris (vide fiz. 40). All these
muscles are in absolute relation with the capsular
ligament, and are covered in by the superficial
muscles already described.
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Being an enarthrodial joint, the movements of
which it is capable are very extensive:— Flewion,
which is produced by the psoas and iliacus, sartorius
and rectus femoris. Zxztension, by the hamstrings and
some fibres of the gluteus maximus. In hoth these
movements the neck of the femur rotates on its axis,
whilst the inferior extremity of the thigh bone
describes an arc of a circle, directly backwards and
forwards. Adduction is performed by the pectineus,
adductors, and gracilis. In this movement the shaft of
the femur is adducted to the middle line of the body,
and its neck is lowered. Abduction, by the gluteus
medius and minimus, and the tensor vaginwe femoris.
The neck of the femur is raised. Rotation outwards,
in which the trochanter major is thrown backwards
and the foot outwards, by the gluteus maximus and
medius, pyriformis, obturators, and quadratus femoris.
Internal rotation, when the great trochanter is thrown
forwards and the foot inwards, by the anterior fibres
of the gluteus medius and the gluteus minimus.

It will be seen that the greater part of these
muscles are external rotators, and it has been con-
sidered that thisfact explains the corresponding rota-
tion of the thigh in fracture of the neck of that bone,
but it is much more probable that the eversien of
the limb is due simI}l} to its own weight. External
rotation, however, is of no dmgnns’ac value in frac-
ture of the neck, unless accompanied by actual short-
ening of the llmb

The trochanter major is the great lever into which
are inserted the rotator muscles of the hip-joint, and
is separated from the integuments b:,r the anterior
edee of the tendon of the gluteus maximus, beneath
which is a large bursa. Its variable position is
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readily seen in the several movements of the hip,
describing the are of a circle, owing to its continuity
with the neck of the femur. When the neck of the
femur is fractured, the trochanter major rotates
in the axis of the bone, and in cases of dislocation,
or suspected dislocation, measurements of its distance
from the anterior superior iliac spine must be care-
fully compared with similar measurements taken
on the opposite side of the body. The position of
the ¢rockanter minor, which lies just below the neck,
at the superior and inferior aspect of the femur, is of
importance to the surgeon in performing amputation
at the articulation, as the knife is liable to be locked
in it unless care be taken to pass it well behind.

The capsular ligament is the thickest and strongest in
the body, and particularly that anterior portion known
variously as the ilio-femoral band, or the inverted
X-shaped ligament of Bigelow, of which the tail of
the Y is attached to the anterior inferior spinous process
of the ilium, and the fork to the root of the great tro-
chanter and inter-trochanteric line. It hasbeen shown
by Bigelow that this thickened portion of the cap-
sule is the chief agent in producing the characters of
the regular varieties of luxation. When it is rup-
tured in dislocation, it is almost always at its base,
and so strong is it in some instances, that the
margins of the cotyloid cavity have given way.

The neck of the femur varies as regards its obliquity
to the shaft with the age of the individual. DBefore
puberty it is very oblique, and almost in a continuous
axis with the shaft; in the adult male it is at an
obtuse angle with it, and directed upwards, inwards,
and forwards, whilst in old persons it becomes hori-
zontal.
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The head of the femur presents a smooth ball, of
very regular form, somewhat more than hemi-
spherical, directed upward, inward, and a little for-
ward, for articulation with the acetabulum. It has
a separate point of ossification, becoming united to
the shaft at the eighteenth year.

The synovial membrane covers all that portion ot the
neck within the joint, and is reflected on to the
internal surface of the capsule, ensheathing the liga-
mentum teres, and often communicating anteriorly
with the bursa beneath the psoas and iliacus.

The cotyloid eavity is deepened by the cotyloid liga-
ment, rendered continuous below by the transverse
ligament, beneath which the nufrient vessels pass
to the joint.

The ligamentum teres is attached by its apex into
a fossa just behind and below the centre of the
globular head of the bone, and by its base to
the margins of the notch at the bottom of the
acetabulum, and its office is to check external
rotation and adduction when the thigh is flexed,
thus assisting in the prevention of dislocation
of the head forwards and outwards. The bottom of
the cotyloid cavity is very thin, and is liable fo per-
foration in caries, in which case the pus invades the
pelvic cavity. It may be opened by the point of the
knife in amputation through the hip-joint, or in the
subsequent gouging after resection, unless care be
taken, Itis a somewhat remarkable fact that after
the operation of disarticulation, or in the case of old
unreduced dislocation, the cavity contracts.

The wessels which supply the articulation are the
obturator, ischiatie, internal circumflex, and gluteal ;
and the nerves are from the great sciatic, obturator,
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and accessory obturator, and they enter it either by
means of the notch, or through the ligamentum teres.

Dislocation of the head of the femur.—With regard to
the displacements of the head of the femur in dislo-
cation, none of the muscles of the gluteal region
probably exert any influence excepting the obturator
internus, the muscular substance of which is so
mixed with tendinous structure as to give it great
strength ; and when in a state of contraction it may
be regarded as an accessory licament to the joint.

The regular dislocations of the head of the thigh bone
are—(1) upwards, on to the dorsum ilii; (2) backwards,
into the great sciatic arch; (3) downwards, into the
obturator foramen, and (4) forwards, on to the pubes.
In the first form the limb is shortened from one to
two and a half inches, and slightly bent, the knee
resting on the opposite thigh, and the great toe
upon the opposite instep, the head of the femur
being felt beneath the glutei. In the second form
the limb is shortened for about half an inch, and the
thigh turned inwards and slightly flexed, the ball of
the great toe lying on the base of the metacarpal
bone of the opposite foot, and the head of the thigh
bone protruding below and behind the tendon of the
obturator internus. In the third form, the limb is
lengthened for about ome or two inches, the thigh
is flexed, and abducted and advanced in front of the
opposite one, the toes pointing downwards and for-
wards, and the trunk flexed on account of the tension
on the psoas and iliacus muscle. In the fourth form the
limb is shortened, rotated outwards, and the head
of the bone felt on the pubes, just below Poupart’s
ligament. The limb, moreover, is abducted, and the
foot points directly outwards.
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The action of the muscles is well marked in cases of
Jracture, either of the neck of the femur internal to
the capsule, or just below the trochanter, as far as the
“upper fragment is concerned. In the former case,
which is the fracture of old age, and is a result of the
slightest mishap, there is eversion of the limh, pro-
duced, according to some authorities, by the action of
the external rotators, but far more likely by the
weight of the foot alone, and shortening, which is
produced by the action of the glutei, rectus, and
hamstrings. In the case of fracture below the
trochanters, a result of direct violence, the upper
fragment is pulled forwards by the psoas and iliacus,
everted and drawn outwards by the external rota-
tors. There is shortening of the limb beyond the
point of fracture, owing to the action of the rectus
in front and the hamstrings behind, and the upper end
is thrown outwards and the lower inwards, and everted
by the adductors.

The most important operations in this region are
amputation through the hip-joint, and excision of the
head of the femur. In the operation of amputation,
supposing the most rapid method—namely, that by
anterior and posterior flaps, be performed, the anterior
flap can be cut, and the articulation opened by the first
thrust of the knife, if a point midway between the
anterior superior spinous process of the ilium and
the trochanter major be taken for entering the instru-
ment, and its point be insinuated onwards towards the
capsule, transfixing i, and directed downwards, for-
wards, and inwards, to a point just in front of the
tuberosity of the ischium ; the knife is then to cut the
anterior flap from the front of the thigh, and an assistant
is to help the operator by rotating the limb forcibly
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outwards, so as to bring the globular head of the femur
and its attached licamentum teres towards the surface ;
the ligament and capsule being divided, the assistant
rotates the limb inwards, at the same time drawing
it towards himself, so that the operator’s knife, after

Fia. 41.

Section through the hip and gluteal region. 1. Gluteus maximus.
2. Gluteus medius. 3. Gluteus minimus. 4. Pyriformis. 5. Great
sciatic nerve and ischiatic vessels, 6. Obturator internus. 7. Gemelli,
8. Biceps. 9. Quadratus femoris. 10. Sartorius. 711, Reflected
tendon rectus. 12. Psoas and iliacus and bursa. 13. Anterior crural
nerve. 14. Common femoral artery. r15. Common femoral vein.
6. Profunda vessels. 17, Gracilis. 18. Semi-membranosis,
19. Adductor brevis. 20, Semi-tendinosus. 2r. Obturator externus.
22, Adductor longus. 23, Adductor magnus, (Altered from Beravp.)

R
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cutting through the posterior portion of the capsule,
may clear the trochanter major, and fashion the hinder
flap.

Structures divided in amputation through the hip-joint
by the antero-posterior flaps—In the anterior, inte-
gument, fascie, and superficial vessels, sartorius,
anterior crural nerve, femoral vessels, rectus, tensor
tusciwe, iliacus and psoas, portion of gracilis, adductor
longus, adductor brevis, pectineus, and profunda ves-
sels, and part of obturator externus and glutei, with
superior gluteal and external circumflex vessels and
nerves, capsular ligament, and ligamentum teres. In
the posterior, part of the gracilis, adductor longus and
brevis, and the adductor magnus and pectineus, in-
ternal circumflex artery, obturator nerve, quadratus
femoris, part of obturator externus, obturator in-
ternus and gemelli, the hamstring muscles, sciatic
vessels and nerves, part of gluteus minimus and
medius, and the gluteus maximus, with its vessels,
and the integuments of the buttock.

Eaxcision of the hip-joint,—The joint may be exposed
either by a straight, curved, or T-inecision, according
to circumstances; the straight portion should com-
mence just below the anterior superior spinous pro-
cess of the ilium, and be carried vertically over the tro-
chanter major, and the following structures divided :—
the gluteus medius and minimus, obturator internus
and gemelli, obturator externus, pyriformis muscles,
and the capsular ligament. The head of the bone is
protruded through the wound by bringing the knee of
the affected side foreibly across the opposite thigh,
with the toes, everted. The bone is to be divided
below the level of the trochanter major. A more
scientific proceeding is-to separate the periosteum
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entire from the trochanter, leaving the attachment
of the muscles; by this means they retain in a great
measure their proper action, and, moreover, new
bone is thrown out.

SURGICAL ANATOMY OF THE MIDDLE FEMORAL
REGION.

The limits of this region may be indicated superiorly
by a line drawn round the thigh at the fold of the
nates, and inferiorly by one drawn round the lower
portion of the thigh at about an inch above the
patella; it has the form of a truncated cone, with
the base directed upwards.

Surface markings.—Anteriorly, the prominences of
the oblique crossing of the sartorius, extending from
the anterior iliac spine to the inner side of the knee,
and of the tensor fascie femoris, enclosing a trian-
gular interval, in which is the commencement of the
quadriceps extensor, which forms two curved mus-
cular masses, fuller inferiorly, and enclosing a small
triangnlar interval immediately above the patella,
corresponding to its tendon of insertion. Posteriorly,
the surface is convex, and inferiorly is seen the diver-
zence of the muscular masses which form the popli-
teal space. ZEwxternally, the surface is convex, and
separated from the posterior by a deep furrow,
marking the position of the external intermuscular
aponeurosis, Internally and superiorly is the superior
femoral region and Scarpa’s space; the middle of
this surface is flat, and indicates the position of
the crossing of the sartorius; inferiorly is a large
oval eminence, due to the vastus internus.

The course of the femoral artery, which is seen

R 2
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pulsating in Scarpa’s space, is indicated by a line
drawn from the centre of Poupart’s licament to a
point just behind the internal condyle of the femur.

Dissection.—The skin of this region is very thick
posteriorly, thinner in front and internally, and freely
supplied with sebaceous glands in the upper and
inner portion near the groin.

The subcutancous cellular tissue generally contains a
good deal of fat, and the superficial veins, nerves, and
lymphatics lie in it. The most important superficial
vessel is the internal saphena wein ; its course in
the thigh commences just behind the posterior
part of the internal condyle, and passing obliquely
upwards perforates the fascia lata at the saphenous
opening, being there invested by the cribriform fascia,
and terminates in the common femoral vein. It is
very subject to a varicose condition, and may become
enormously dilated.

The course of the lymphatics is pretty much that
of the vein, and they terminate in those lymphatic
ganglia, situate in Searpa’s space, which lie in the axis
of the thigh.

The superficial nerves are derived from the anterior
crural, ilio-inguinal and crural branch of genito-
crural nerves ; and posteriorly the integument is sup-
plied by the lesser seiatic.

Beneath the subcutaneous cellular tissue is the
fascia lata, forming an envelope for the muscles, the
arrangement of which in the upper portion of the
thigh has been described with those regions. A very
strong dense process, into which the tensor fasciw is
inserted, is attached to the head of the fibula and to
the outer surface of the knee-joint. This fascia
invests the muscles so closely and firmly that its rup-
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ture allows of the bulging of the fibres of the subja-
cent muscles to an extent which would hardly be
credited unless seen. Processes of this enveloping
fascia form special sheaths for the muscles.

The fascia lata is attached deeply, on the outer
side, to the line leading from the trochanter major
to the linea aspera, and extends downwards to the
tip of the external condyle, and on the inner- side to
the line leading from the lesser trochanter to the
linea aspera, and downwards to the tip of the in-
ternal condyle. Thus it will be seen, that the inter-
muscular septa thus formed, divide the thigh into two
distinct compartments, an anterior and a posterior.

An intercommunication, however, does take place,
owing to the passage of the femoral vessels through
the adductor opening, of the perforating branches
superiorly, and of the upper articulating branches of
the popliteal vessels inferiorly.

The anterior of these compartments, beneath the
fascia lata, contains externally and above the tensor
fascie, which is inserted obliquely into its substance ;
the sartorius, in its own sheath, which passes obliquely
from the anterior superior iliac spine, and wraps
round the thigh, being throughoutits extent from the
apex of Scarpa’s space, a satellite to the femoral artery
and vein ; between these muscles lie the rectus femoris,
becoming associated in the inferior third with the
underlying museles, the vasti and crureus, which
envelope the femur from the great trochanter to
the patella. Beneath the crureus is the subcrureus,
inserted into the synovial membrane of the knee-
Joint, which extends upwards beneath the extensors
and the periosteum of the femur for about three to four
inches. Its office is to draw up the membrane, so that
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in extreme and sudden extension of the articulation
it may not be pinched between the femur and the
patella.

The femoral artery in the middle of the thigh— Hunter’s
canal.—Commencing at the apex of Scarpa’s space, the
artery describes an oblique course, lying covered over
by the sartorius in its sheath, immediately beneath
which is a strong fibrous aponeurosis, derived from

Fia. 42.
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Section of the right thigh at the apex of Scarpa’s triangle.
1. Profunda vessels. 2. Adductor longus. 3. Femoral
vessels. 4. Superficial obturator nerve. 5. Sartorius.
6. Gracilis. 7. External cutaneous nerve. 8. Pectineus.
9. Rectus femoris. t10. Adductor brevis. 11. Anterior
crural nerve. 12. Deep obturator nerve. 13. External
circumflex vessels. 14. Adductor magnus. 15. Tensor
fasciz femoris. r6. Semi-membranosus. 17. Vastus in-
ternus and crureus, 18. Semi-tendinosus. 1g. Vastus ex-
ternus. 20. Small sciatic nerve, z1. Biceps femoris.
22. Great sciatic nerve. (HeaTn.)
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the vastus internus externally, and the tendons of in-
sertion of the adductor longus and magnus internally.
This aponeurosis is very thin in the upper part of the
middle femoral region, but becomes very dense lower
down, terminating in a sharp margin, beneath which
the internal saphena nerve leaves the vessel. Iixternal
to the femoral vessels, is the vastus internus muscle ;
and internal to them are the tendons of adductor
longus and magnus, and behind them are the conjoined
tendons of the vastus internus and adductors; and in the
middle third, the fibres of the vastus internus alone,
separate the vessels from the femur. In this canal,
which is triangular in section, with its apex at the
femur, lie the femoral artery and vein posterior to
and very intimately united with it; the long saphena
nerve enters it with the vessels, above and exter-
nally, and after crossing the artery, leaves the canal
at the point above indicated, and is distributed to
the skin of the knee and inner side of the leg. The
anastomotica magna artery is generally given off from
the trunk, just before the vessel becomes popliteal,
that is, before it passes through the adductor opening,

The superficial femoral is easily eompressed against
the femur, at the middle of the inner third of the thigh.

Ligature of the femoral artery in Hunter's canal.—
This operation is rarely performed now-a-days, unless
it be for a wound in this portion of its course, the
ligature of the femoral for popliteal aneurism being
applied in Scarpa’s space.

An incision is to be made in the course of the vessel
about three inches in length, through the integument
and fascia lata, until the oblique fibres of the sartorius
are recognised. Fs edge reached, the muscle is to
be pulled upwards, when the aponeurotic fibres
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bridging over the vessels will be seen. These are to be
pinched up and divided on a director, when the artery
(and perhaps the internal saphena nerve) will be seen
with its vein, which is either behind it, or a little to
its outer side, and closely united to it by a dense fibrous
investment. Occasionally the anastomotica magna
is very large and superficial, and may be mistaken
for the main trunk.

The posterior compartment of the thigh, as formed
by the tascia lata, contains—the hamstring muscles,
the great sciatic nerve, a great deal of fat and
cellular tissue, and the terminations of the perforating
branches of the deep femoral vessels; it presents
but few points of surgical interest.

If amputation through the middle third were per-
formed by means of antero-posterior flaps (the
operation to be preferred), the anterior would con-
tain the integuments of the thigh, with the cutaneous
nerves and internal saphena vein, the rectus, sartorius,
adductorlongus, brevis, and gracilis muscles, obturator
nerve, femoral vessels, and branches of anterior crural
nerve, a portion of the vastus externus, internus, and
adductor magnus muscles. The posterior, portion of
vastus externus and internus, adductor longus, brevis,
and magnus muscles, deep femoral and perforating
vessels, the hamstring muscles, great sciatic nerve,
lesser sciatic nerve, and integuments of back of thigh.
If the amputation be performed near the knee, the
muscles are liable to great contraction, since they
take their fixed points at the pelvis superiorly. Hence
the flaps, which should be lateral, external and in-
ternal, must be cut as long as possible. The strong
fibrous sheaths of the muscles favour the bagging of
pus in amputations through the thigh.
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In cases of wounds of the thigh, in which either
the superficial or deep femoral is implicated, an ap-
proximative diagnosis of the site of the escape ot
blood may be made by examining the posterior tibial
artery at the inner ankle. If it pulsates, 1in all
probability the superficial femoral is intact, and the
profunda wounded; on the other hand, if the super-
ficial femoral be the seat of injury, the blood, instead
of continuing its course along it, and causing pulsa-
tion in the posterior tibial, is escaping into the sur-
rounding tissues, and forming a false aneurism. In
enlarging the wound to find the bleeding point, 1t
must be remembered that the profunda is external to
the superficial femoral, and that the veins of either
will be most likely involved.

In fractures of the shaft of the femur, the lower
fragment is always drawn to the inner side of the
upper one, and rotated outwards, although in some
instances inwards: in the former case, owing to the
contraction of the psoas and iliacus, and external
rotators ; in the latter, to the internal rotators.

SURGICAL ANATOMY OF THE REGION OF THE
KNEE.

This region is limited below by a line drawn
round the leg just below the internal tuberosity of
the tibia; it will be thus seen that the popliteal
space, which partly belongs to the lower third of the
thigh, the knee-joint, and the upper portion of the
leg, is conveniently associated with the surgical
anatomy of the knee,

Surface markings.—If the leg be extended on the thigh,
from above downwards, in front is the tendon of the
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quadriceps extensor, in which lies subcutaneously the
patella, from the lower border of which descends the
ligamentum patellee passing to its insertion in the
tubercle of the tibia; on either side of the quadriceps
extensor tendon is a deep furrow, between it and the
vasti muscles. In cases of synovitis, this furrow is
obliterated owing to the collection of fluid causing
the synovial membrane to bulge beneath the tendon.
If the leg be flexed, the condyles of the femur, and
the interspace between them, are very evident, and
the patella fills up the interval between the femur
and the tibia, tuberosities of which are readily
seen. In front of the patella and ligamentum patelle
the integument is slightly raised at a spot corre-
sponding with the bursa patelle.

Posteriorly, during complete extension the surface of
the popliteal space is convex, and the position of the
muscles which bound it, although evident, are not so
pronounced as when flexion commences; the most
salient tendon is that of the semi-tendinosus. The
position of the external and intetnal popliteal nerves
lying in the middle of the space is easily seen during
extension, as, being put on the stretch, they lie imme-
diately beneath the integument, and resemble tendons.
Ezternally, the knee presents a depression, formed by
the obliquity of the axes of the femur and tibia, the
deepest part of which corresponds with the position
of the outer interarticular fibro-cartilage. Above
this is the external condyle of the femur, below the
external tuberosity of the tibia, whilst posterior to 1t
is the head of the fibula and tendon of biceps; just
behind the tendon of the biceps, and below the head
of the fibula, can be felt the external popliteal nerve.
Internally can be felt the internal condyle and in-
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ternal tuberosity of the tibia, separated by the position
of the interarticular fibro-cartilage. The internal
saphena vein is seen beneath the integument, just
behind the inner condyle.

The skin of the region is very thick and dense,
and the subcutaneous cellular tissue contains, the in-
ternal saphena vein and nerve ; on the inner side and
in front of the patelle, the bursa patelle, effusion
into which constitutes the affection known as * house-
maid’s knee.” In the early stage, inflammation of
this bursa is to be distinguished from synovitis by
the fact of the patella being hidden by the distended
sac, whilst the cavities on either side of it remain ;
the fibrous tissue, however, along the edge of the
patella being thin, pus may find its way into the
synovial cavity. The aponeurosis is a continuation
of the fascia lata, and is attached firmly to the
tubercle of the tibia and its tuberosities, to the head
of the fibula, afterwards blending with the fascia lata
of the leg. Beneath this aponeurosis lie the muscles,
which have the following relations :—

Internally are the sartorius, gracilis, and semi-
tendinosus, the tendons of which museles strengthen
the aponeurosis by their fibrous expansions, and
are separated from the tibia by a large bursa, and the
semi-membranosus. Externally, the tendon of the
biceps, anteriorly, is the tendon of the quadriceps ex-
tensor and the ligamentum patelle, between which
and the tibia is a bursa (burse of Cloguet). The
articular branches of the popliteal, anterior tibial
recurrent, and anastomotica magna ramify on the
capsule.

The popliteal spuce forms the posterior aspect of the
knee.
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Disseetion.—The skin is thin, and has beneath it
a considerable amount of fat. It contains a number
of lymphatic glands which are liable to suppuration,
or to enlargement after injuries to the foot or leg ;
they are divided into two series—a superficial, which
accompany the saphena veins, and a deeper which
lie with the popliteal vessels; suppuration in these
glands has been mistaken for aneurism.

The external saphena vein lies in this tissue before
it perforates the popliteal aponeurosis to join the
popliteal vein ; here also are some branches of the
small sciatic nerve. The popliteal aponeurosis con-
tinuous with the fascia lata above and fascia of leg
below, is attached to the bony prominences and liga-
ments, and forms sheaths for the muscles and vessels
of the space; strong transverse bands stretch across
the space, and by connecting the tendons of the ham-
strings, the fascia is rendered very tense. This
fascia from its strength and power of resistance,
complicates the diagnosis of tumours in the space.

The boundaries of the popliteal space are, externally, the
biceps above, the external head of gastrocnemius and
origin of plantaris below. ZInternally, the tendons of
the semi-tendinosus, semi-membranosus, gracilis and
sartorius above, and the inner head of the gas-
trocnemius below,

These muscles are very subject to contraction after
strumous disease of the knee-joint, and to cause sub-
sequent dislocation of the leg upon the thigh, in cases
where the disease has not been combated by treat-
ment, Connected with the tendons of these muscles
are bursal sacs, which are of surgical importance, as
if enlarged or inflamed they may offer some diffi-
culties in diagnosis. Thus, one exists between the
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inner head of the gastrocnemius and the condyle of
the femur, and often communicates with the joint,
another exists between the tendon of the semi-mem-
branosus and the tibia; the bursa beneath the outer
head of the gastrocnemius is generally a prolongation
of the synovial membrane of the joint, and between
the popliteal tendon and the posterior and external
lateral ligaments there often are found separate bursze.
The muscles above mentioned enclose a lozenge-
shaped space, containing a large quantity of fat and
cellular tissue,in which lie the popliteal vessels, nerves,
and some lymphatics; as this fat and cellular tissue
is continnous with that surrounding the muscles of the
back of the thigh and calf, any collections of pus in the
space are liable to extend up the limb or downwards
amongst the muscles of the back of the leg. Most
superficial in the space, on the outer side, is the
external popliteal nerve, which lies on the inner
murgin of the biceps tendon, and must be care-
fully avoided in tenotomy ; the external saphena vein
lies to its inner side, after having perforated the
popliteal aponeurosis. More internal still is the internal
popliteal nerve, which is the continuation directly
downwards of the sciatic nerve, in the inferior portion
of the space; this nerve gives off a leash of
branches which supply the muscles of the calf, and a
filament, the communicans poplitei, which joins a corre-
sponding one from the external popliteal, the commu-
nicans peronei, forming a loop which generally lies
in the sulcus between the two heads of the gas-
trocnemius (external saphena). The sheath of the
popliteal vessels is very dense, and encloses the
popliteal artery and vein, which latter lies internal to the
internal popliteal nerve, and superficial to the artery.
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The popliteal artery.—The course of this vessel in
the space is indicated by a line which, commencing
at the centre of Poupart’s ligament, and wrapping
round the thigh, would fall immediately between the
two condyles of the femur behind ; commencing at the
opening in the adductor
magnus, it extends to the
lower border of the pop-
liteus muscle ; it lies close
to the surface of the bone,
and gives off its articular
branches nearly at right
angles to its course. Be-
tween the artery and the
vein is the articular branch
of the obturator nerve,
which supplies the knee-
joint. The artery and vein
are in such intimate rela-
tion that it would be alinost

Fra. 43.

Deep dissection of the popliteal

space. 1. Adductor magnus.
2. Vastus externus. 3. Popliteal
vein. 4. Great sciatic nerve.

5. Popliteal artery. 6. Short head
of biceps. 7. Internal popliteal
nerve. 8. External popliteal
nerve. Q. Vastus internus.
10. Long head of biceps (cut).
11. Superior internal articular
artery. 12. Outer head of gas-
trocnemius. 13. Tendon of semi-
membranosus. 14. Communicans
peronei nerve. 15. Inner head
of gastrocnemius.  106. Soleus,
1. Inferior internal articular artery. 18. Gastrocnemius.  19. Pop-
liteus, 20. External saphenous vein and nerve, 21, Tendon of
plantaris, (HEeaTh.)
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impossible for a punctured wound of the ham
which entered the artery, not to involve the vein
also.

Relations of the popliteal artery.—In front, just beneath
the tendinous arch in the adductor magnus tendon,
is the inner side of the femur; having wound round
that bone, it has that portion of it between the bifur-
cation of the linea aspera in front of it, in the middle
of its course the posterior ligament of the articula-
tion, and below, the popliteal fascia. Bekind, is the
popliteal vein, internal popliteal nerve, aponeurosis ;
externally, biceps ; internally, semi-membranosus.

The branches of the vessel are the muscular, the
superior and inferior external and internal articular,
and the azygos, which pierces the posterior ligament.
These vessels maintain a very free anastomosis round
the joint amongst themselves, the anastomotica magna,
anterior tibial recurrent, and muscular branches.

Ligature of the popliteal, as a definite operation is
never practised in modern surgery, for reasons which
will be found discussed in works on aneurism.

The diagnosis of tumours in the popliteal space
may, in most instances, be reduced to anatomical
principles, thus: such tumours must be either
aneurism (circumscribed or diffused), abscess, en-
larged glands, cysts, or growths, &ec. In the
event of an aneurism, compression of the femoral
would empty its sac, and the sound communi-
cated to the ear by a stethoscope would be of a
prolonged, blowing nature. Cysts, such as those
alluded to as connected with the tendons, even if
they have a communicated pulsation from being so
closely packed together with the vessel, could be
dragged away from it, and then these seeming pul-
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sations would cease. In the diagnosis between an
abscess and an aneurism the sac of which had sup-
purated, or between an abscess and ruptured popliteal
artery, forming a diffuse aneurism, difficulty might be
expected ; but here the condition of the pulse below
will generally determine the case.

SURGICAL ANATOMY OF THE KNEE-JOINT.

The articulations of the knee-joint are three in
number—viz., between the femur and the patella,
beween the femur and the tibia, and between the
tibia and the head of the fibula. The structure of
the bones entering into the formation of the joint is
the same in each instance—cancellated tissue, en-
closed in a layer of compact tissue. The articular
extremities of the bones are well supplied with blood-
vessels, these enter the patella on its anterior, and
the femur on its posterior surface.

The articular surface of the patella is divided
vertically by a crest into two facets, the rounder of
which corresponds with the outer, and the longer and
flatter with the inner articular portion of the trochlea.

The lower articular end of the femur is convex
in front and concave posteriorly, and the internal
condyle is lower than, and a little posterior to, the
external, presenting on its inner side the inner tube-
rosity for the attachment of the internal lateral
licament, and a well-marked tubercle, very plainly
felt beneath the integument, for the attachment of
the tendon of the adductor magnus. The fuberosity
of the outer condyle is less prominent than that of
the inner, and gives attachment to the external lateral
licament. The articular surface extends higher on
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the outer side than on the inner, and is moreover in
advance of it and broader. During complete flexion
only, the patella occupies the centre of the trochlea,
but in extension it overlaps the outer portion of the
articular surface, and rises, if the extension be ex-
treme, half its diameter above it.

The femur and the patella are united by the
fibrous capsule and by the tendon of the quadriceps
extensor. The great power exerted by the action of
the quadriceps on the patella above, and its strong
attachment to the tibia by the ligamentum patellwe
below, explain how this bone may be fractured trans-
versely by muscular action.

Dislocations of the patella.—This bone is most fre-
quently dislocated outwards. The bone lying above
and external to the external articular surface of the
trochlea, the outward traction of the extensor muscles
favours this form of displacement. Dislocation inwards
is very rare. Dislocation with the bone lying ver-
tically either on the outer or the inner condyle is
also very rare.*

The articulation between the femur and the tibia.—
The inner articular surface of the condyle of the
femur is less prominent anteriorly than the external,
but is set lower and extends a little further backwards,
and is more oblique laterally. These surfaces are
separated posteriorly by the intercondyloid notch.
The head of the tibia presents two concave articular
surfaces, the external of which is the rounder,
separated by the spine, in front and behind which is
a rough depression to which are attached the crucial
ligaments. '

* Vide case in practice of author, British Medical Journal
December, 1872, ,

5
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The femur and tibia are united by the capsular
ligament, posteriorly by the posterior ligament, which
18 a prulﬂngatiun upwards of the tendon of the semi-
membranosus, an internal and external lateral liga-
ment, two crucial, the anterior or external and the
internal or posterior, and the two interarticular semi-
lunar fibro-cartilages.

The synovial membrane of the knee-joint ascends up-
wards beneath the extensor muscles, as a pouch, for
about three inches, and is reflected from the articular
surfaces of the femur, to the crucial ligaments and

Fro. 44.

Knee-joint opened vertically. 1. Tendon of quadriceps
extensor. 2. Sub-crureus. 3. Cut edge of synovial membrane.
4. Patella divided vertically, 5. Ligamentum mucosum.
6. Posterior crucial ligament, 7. Anterior ditto. 8. Adipose
tissue. . Bursa beneath ligamentum patelle. 10. Liga-
mentum patella,
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articular surface of the tibia, enveloping the semi-
lunar cartilages, and at the back of the external, forms
a pouch between its surface and that portion of the
tendon of the popliteus which is within the capsule ;
it then lines the capsular ligament.

The lower epiphysis of the femur presents an ossified
nodule at the ninth month of feetal life, a fact of con-
siderable value medico-legally in determining the age
of the child. The entire epiphysis, however, does not
unite with the shaft until the twentieth year; the
upper epiphysis of the tibia at the twenty-fifth year.

Movements of the knee-joint.— Flexion is performed by
the biceps, semi-tendinosus, membranosus, popliteus,
and accessorily by the gastrocnemius. Extension by
the quadriceps extensor, and tensor vagine femoris.
When the leg is semiflexed, the joint can be inter-
nally rotated by the sartorius, semi-tendinosus, and
gracilis ; externally by the biceps.

Relations of the knee-joint, externally.—The tendon
of the biceps and the strong process of fascia lata into
which is inserted the tensor fascite; infernally and
a little posteriorly, the sartorius, semi-tendinosus,
gracilis, and semi-membranosus, all these tendons
are enclosed in bursal sheaths ; posteriorly, the tendon
of the popliteus and the tendon of the muscles form-
ing the popliteal space, with the contents of the space
itself.

Fracture of the patella when due to muscular action
is always transverse, and the separation of the
fragments to the upward traction of the quadriceps
extensor acting on the upper one, whilst the lower
is retained in position by the ligamentum patellz.
With a view to treatment, the tension should be re-
laxed, by extending the leg on the femur, and by

8 2
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slightly flexing the thigh on the pelvis so as to relax
the rectus muscle. Non-union is sometimes owing to

F1a. 45.

Horizontal section of knee-joint. 1. Patella, 1’. Syno-
vial membrane. 2. Capsule. 3. Femur. 4. Crucial liga-
ments. 5. Biceps. 6. Outer head of gastrocnemius.
7. Popliteal artery. 8. External popliteal nerve. g. Pop-
liteal vein. 10. Internal popliteal nerve. 11. External
saphena vein. 12. Semi-tendinosus. 13. Semi-mem-
branosus. 14. Gracilis. 15. Sartorius. 16. Inner head
of gastrocnemius.

the bulging of the synovial membrane between the
opposed fragments.

The articulation between the upper extremities of
the tibia and fibula is an arthrodial joint, consisting of
two opposed articular spaces, united by two ligaments,
an anterior and posterior, with a synovial membrane
between, occasionally communicating with that of
the knee-joint; a circumstance explaining the im-
plication of the synovial membrane of the head of the
fibula becoming involved in effusions into the knee-
joint.

The operations which concern the knee-joint are
excision and amputation through it.

S
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Excision of the knee-joint.—The articular surfaces
which require removal may be exposed in several
ways, the simplest being by a semilunar incision, ex-
tending from the inner side of the inner condyle to
the outer side of the external, the convexity of the
incision lying midway between the lower border of the
patella and the tubercle of the tibia; the joint is thus
opened at once. The articular extremities of the femur
and tibia, or patella, are to be removed according to
circumstances ; but in the instance of performing the
operation on children, it is of great importance to
avoid removing the entire epiphyses, as there would
then be no turther growth in the limb,

Structures divided in excision of knee-joint.—Integu-
ment and aponeurosis, patellar plexus of nerves,
bursa patellie, ligamentum patellee, anterior part of
capsular ligament, synovial membrane, crucial liga-
ments, lateral licaments, articular vessels, and arti-
cular extremities of femur and tibia. The popliteal
vessels are separated from the opened joint by the
posterior ligament and popliteus muscle.

SURGICAL ANATOMY OF THE LEG.

The surgical region of the leg commences just
below the knee, and extends to an imaginary line
drawn round the lower part of the limb, just above
the malleoli.

Surface markings,— Anteriorly is the crest of the tibia,
internal to which is the flat plane surface of the shaft
of the bone, which being subcutaneous throughout
permits of ready examination, and external to it is
the mass of the tibialis anticus, and extensors of
the toes. Ezternally are the peronei, separated by
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a well-marked groove corresponding to the interspace
between them and the external edge of the soleus.
Posteriorly is the swell of the calf, due to the gastroc-
nemius and soleus, the division between the two
heads of the former being marked by a furrow con-
tinuous with the lower portion of the popliteal space.
As the muscular fibres cease, the tendo-Achillis be-
comes more evident,

The leg can be readily divided into two regions,
an anterior and a posterior, limited by the inner
border of the tibia internally and the outer border of
the fibula externally.

Anterior region.—The skin is freely moveable over
the subjacent tissues, and in the subcutaneous cellular
tissue and fat lie the internal saphena vein, which
crossing the inner malleolus, passes upwards towards
the posterior border of the inner condyle of the femur,
and is accompanied by the internal saphena nerve.
The aponeurosis is the continuation downwards of the
fascia lata, strengthened superiorly and internally by
the expansion of the sartorius tendon, and thickened
inferiorly where it forms the annular ligament of the
ankle. It is adherent to the anterior surface of the
tibia and external border of the fibula, and sends
septa between and gives attachment to the anterior
muscles of the limb ; it is perforated in several places
for the passage of the cutaneous nerves. Enclosed in
the space between the aponeurosis superiorly and the
tibia, fibula, and interosseous membrane posteriorly,
lie in the first layer of muscles, the tibialis anticus
and the extensor communis digitorum, united supe-
riorly by an intermuscular septum lower down. They
separate and enclose the origin of the extensor pro-
prius pollicis, external to and below which is the

st
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peroneus tertius. The space between these muscles
and the interosseous membrane is occupied by the
anterior tibial vessels and nerve ; the nerve pursuing
the same course as the artery lies at first external to,
then upon, and then again outside the vessels.

External region.—The aponeurosis forms an invest-
ment for the peronei muscles; the compartment
corresponding to the external surface of the fibula.
To the upper and middle thirds of this surface the
peroneus longus is attached; the upper fibres are
pierced by the external popliteal nerve which at this
point divides into anterior tibial and musculo-cuta-
neous ; the latter perforating the fascia about the
middle third of the leg. Arising from the middle
third of the fibula the peroneus brevis is enclosed in
the same compartment.

The anterior tibial artery.—The course of this vessel
is indicated by a line drawn from the inner side of
the head of the fibula to midway between the mal-
leoli. It enters the region at a point below the
popliteus muscle, and passes between the upper por-
tion of the two heads of origin of the tibialis posticus,
and comes off from the popliteal almost at a right
an;'{le. Its relations are, anteriorly, integument and
fascie, tibialis anticus (above), extensor longus digi-
torum and extensor proprius pollicis, and the an-
terior tibial nerve; dnternally, tibialis anticus, ex-
tensor proprius pollicis (which crosses it at the in-
step) ; externally, the anterior tibial nerve, extensor
longus digitorum, and extensor proprius pollicis;
posteriorly, the interosseous membrane, the tibia, and
anterior ligament of ankle-joint.

Ligature of this vessel is rarely required, unless
it be for a wound, which would be enlarged, and
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the bleeding point sought for. To tie it, an incision
should be made in the upper third, in the inter-
space between the tibialis anticus and the extensor
communis digitorum ; the intermuscular septum be-
tween them looked for, the muscular fibres detached
from it, and pulled on one side, when the vessel,
surrounded by ven® comites, and having its nerve

Fic. 46,

13 30 9.

A section of the right leg in the upper third. 1. Tibialis
posticus. 2. Tibialis anticus. 3. Flexor longus digitorum.
4. Extensor longus digitorum. 5. Internal saphenous vein.
6. Anterior tibial vessels and nerve. 7. Tendon of plantaris.
8. Peroneus longus. (. Posterior tibial vessels and nerve.
to. Flexor longus pollicis. 11. External saphenous vein
and nerve. 12. Soleus with fibrous intersection. 13. Pero-
neal vessels. 14. Gastrocnemius. 15. Communicans

peronei nerve. (HeaTn.)

N e e
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to the outer side, will be seen lying on the inter-
osseous membrane,

In the lower third, an incision should be made along
the outer border of the tibialis anticus tendon, when
the vessel will be found between it and the tendon of
the extensor proprius pollicis, and the nerve generally
lying on it.

Posterior region—Beneath the integument and
superficial fascia are the external saphena vein and
nerve, and some branches of the musculo-cutaneous
and internal saphena nerves. The aponeurotic sheath,
enclosing that portion of the leg posteriorly between
its attachments to the tibia and fibula, is subdivided
by an expansion separating the superficial from the
deep flexors, vessels, and nerves. The most posterior
contains the gastrocnemius and soleus, uniting to
form the tendo-Achillis, and the plantaris, with a good
deal of fat and bursal tissue. The second, anterior
to the former, contains the flexor longus digitorum
internally, the flexor longus pollicis externally, and
tibialis posticus muscles between them, closely united
by intermuscular septa. The posterior tibial vessels
on the tibial side, having the posterior tibial nerve
external to them, and the peroneal vessels on the
fibula, lying at first beneath the intermuscular apo-
neuroses, next between the flexor longus pollicis and
tibialis posticus, and lower down the limb, between
the tibialis posticus and the fibula.

The posterior tibial artery would rarely require liga-
ture in its upper third, unless for injury, in which
case the wound should be enlarged, and the bleeding
point secured ; but if, however, the vessel be divided
by a punctured wound from the front of the leg, or
in the case of traumatic aneurism of the vessel, low
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down, it is necessary to place a ligature upon it in
this situation,

Ligature of the posterior tibial artery in the upper
third—This vessel is reached most scientifically by an
incision made along the posterior border of the sub-
cutaneous surface of the tibia, about four inches in
length, dividing the integument and aponeurosis,
taking care to avoid the internal saphena vein and
nerve. The inner border of the gastrocnemius is to
be drawn aside ; when the tibial head of the soleus is
reached, its fibres are to be divided, until the inter-
muscular septum (the position of which is variable)
is come upon. This is next to be cut through, and
the fibres of this muscle divided until freedom of
access is obtained. The cut edges of the soleus are
to be separated, the smooth intermuscular aponeu-
rosis which separates the superficial from the deep
flexors is to be divided on a director, and the
posterior tibial nerve drawn on one side; the
posterior tibial artery, surrounded by ven® comites,
is seen lying on the flexor longus digitorum.

The nutritious artery is a branch of consider-
able importance. Directed upwards towards the
knee, it enters the shaft of the tibia in a deep canal
in the posterior aspect, about four fingers’ breadth
from the knﬂe, and may give rise to troublesome
hemorrhage in amputation of the leg at this part.

The peroneal artery, gEI]EI'ﬂHj regarded as a branch
of the posterior tibial, is very often of larger size. It
is very deep, and lying along the fibular surface of
the leg, has the following relations :—1In front, the
tibialis posticus and flexor longus pollicis; externally,
the fibula ; and behind, the soleus, deep aponeurosis,
and flexor longus pollicis. This vessel is occa-
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sionally wounded in compound comminuted fractures
of the fibula.

In fractures of the tibia and fibula, which take place
obliquely from above, downwards, and forwards, the
muscles of the calf cause the lower fragments to be
drawn upwards and backwards, and frequently the
upper one to protrude through the integument. With
a view of bringing the surfaces into apposition, the
knee should be bent to relax the opposing muscles,
and extension made from the knee and ankle (vide
Ankle-Joint).

Fracture of the lower end of the fibula is usually
associated with fracture of the inner malleolus (Pott’s
fracture), or rupture of the internal lateral ligament
of the ankle-joint, causing dislocation of the foot out-
wards. The eversion of the foot is due to the action of
the peroneus longus, whilst the heel is drawn upwards
by the gastrocnemius and soleus. The reduction 1s
-effected by flexing the leg at right angles with the
thigh, and making extension from the knee and ankle.

The relation of the tibia and fibula to each other
must be borne in mind in performing amputation
through the leg. The fibula lies on a plane posterior
to the tibia, and its external border, with about half
‘of its external surface, is situated behind the inter-
‘osseous ligament; hence, unless care be taken, the
knife may be easily entered between the bones, instead
of taking the necessary oblique course skirting their
posterior surfaces,

Structures divided in the double flap amputation through
‘the calf.—In the anterior flap : the integument, cuta-
'meous nerves, aponeurosis, tibialis anticus, extensor
‘communis digitorum, and extensor proprius pollicis,
‘peroneus longus and brevis, musculo-cutaneous nerve,
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anterior tibial vessels and nerve. In the posterior, the
flexor longus digitorum, flexor longus pollicis and
tibialis posticus, posterior tibial vessels and nerve,
peroneal vessels, intermuscular aponeurosis, soleus
and plantaris, gastrocnemius, external saphena nerve
and vein, internal saphena vein and nerve, aponeu-
rosis and integuments,

SURGICAL ANATOMY OF THE FOOT.

Ankle or malleolar region—It has been thought
more convenient to postpone the description of the
several articulations entering into the conformation
of the foot and ankle until all those soft structures
which enclose them have been explained; as all sur-
gical reference to the skeleton must necessarily be
made from the surface, it is of importance that all the
intermediate parts be demonstrated from without
inwards, and in the order they would be met with
In an operation.

Surface markings.—This region includes the ankle-
joint, and the structures immediately surrounding it,
and offers for examination two surfaces, an anterior
and a posterior.

Anterior surface.—The two malleoli, of which the
internal is the shorter and broader, and the external
set more backwards and longer, enclose a space
through which pass the extensors of the foot and
toes, which are rendered evident in their several
movements. Beneath the integument and superficial
fascia lie internally, just in front of the malleolus, the
internal saphena vein, accompanied by its nerve ;
more externally the musculo-cutaneous nerve, whilst
passing' from behind the outer malleolus is the ex-
ternal saphena mnerve. The aponeurosis 1s a
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strengthened continuation of that of the Ileg,
attached intimately to the malleoli, consisting of a
superior fasciculus, which binds down the subjacent
tendons, just in front of the extremities of the tibia
and fibula, and an inferior, which retains them in
connexion with the tarsus. It forms two distinct
septa, commencing internally—1, for the tendon of
the tibialis anticus; 2, for the tendon of the ex-
tensor longus digitorum, peroneus tertius, and ex-
tensor proprius pollicis, beneath which is the anterior
tibial vessels and nerve. These sheaths are lined
with separate synovial membranes.

The posterior surface, or that portion behind the
malleoli, is separated by the tendo-Achillis into
two hollows. In the outer, beneath the integu-
ments, is the external saphena vein and nerve, lying
upon the external annular ligament, which is attached
to the outer malleolus and outer surface of the os
calcis, binding down the peroneus longus and brevis,
the former being the superior; they are contained
in a common sheath (at first), and have a common
synovial membrane.

In the inner, the pulsations of the posterior tibial
artery are plainly seen or felt, and beneath the in-
tegument are the internal saphena vein and nerve,
which lie upon the internal annular ligament, which is
attached to the inner malleolus and inner surface of
the os caleis, and forms with the tibia os calcis
and astragalus a series of separate canals, containing
from before backwards the tendons of the tibialis
posticus ; the flexor longus digitorum ; the posterior
tibial vessels and nerve, running in a sheath of
their own derived from the contiguous septa; the
flexor longus pollicis, the canal of which is formed
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partly by the astragalus. Each of these canals has
a separate synovial membrane. The tendo-Achillis
has a separate sheath derived from this aponeurosis.

Fig. 47.

Relations of parts behind the inner malleolus. 1, 1. Ti-
bialis posticus. 2. Tendo Achillis. 3. Tibialis anticus.
4, 4. Flexor longus digitorum. 6. Posterior tibial artery.
8. Posterior tibial nerve. The tendon of the flexor longus
pollicis is too deeply placed to be shown in this view.
(HeaTn.)

The posterior tibial artery at the ankle-joint lies
between the flexor longus digiterum and the flexor
longus pollicis tendons, having venw comites on each
side, and the posterior tibial nerve behind it.

Ligature of the posterior tibial artery at the inner
malleolus.—This vessel is easily reached, but the in-
cision must be made carefully, as there is a risk of
dividing it in overcoming the resistance of the in-
ternal lateral ligament. An incision about two inches
and a half in length is to be made through the
integument, midway between the inner malleolus
and the tuberosity of the os calecis, After the dense
aponeurosis is exposed it should be cautiously divided,
when the vessel will be seen surrounded by venw
comites, and in order to avoid the nerve, which lies
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posteriorly, the needle should be passed from the heel
towards the ankle.

The dorsum of the jfoot.—The chief points to be
observed in the surface markings of the dorsum of
the foot are those connected with the prominent
points of its skeleton. For the performance of the
several amputations and disarticulations, certain land-
marks are necessary to guide the operator in finding
the articulation he desires to open. Thus, a line
drawn from the depression on the inner side of the
foot, immediately between the inner cuneiform bone
and the great toe, to the posterior edge of the
tuberosity of the fifth metatarsal bone, indicates
the course of an incision, such as would expose the
tarso-metatarsal articulation.

Again, the tubercle of the scaphoid on the inner
side, and a point midway between the outer mal-
leolus, and the tuberosity of the fifth metatarsal bone,
which is the situation of the articulation between
the cuboid and os caleis, indicates a line of incision
which would open the medio-tarsal joint.

The structures met with in dissecting down upon
the dorsal aspect of the tarsus and metatarsus, are—
the integument, and subcutaneous cellular tissue,
which contains the dorsal venous arch, the terminal
inosculation of the internal and external saphena,
and the musculo-cutaneous nerves, beneath which is
the dorsal aponeurosis of the foot, and from within
outwards the tendons of the tibialis posticus, tibialis
anticus, extensor proprius pollicis, extensor communis
digitorum, peroneus tertius, and peroneus brevis, and
in a plane beneath them the extensor brevis digitorum ;
externally, the dorsalis pedis vessels and anterior
tibial nerve, the tarsal and metatarsal branches of the



079 SURGICAL ANATOMY OF

anterior tibial artery and external branch of the
anterior tibial nerve, which latter lie beneath the
lesser extensor muscle. All these structures lie close
upon the tarsus and metatarsus, and between the
metatarsal bones the dorsal interossei are seen
bulging through.

The dorsalis pedis artery is the continuation of the
anterior tibial, and passes forwards on the tibial side
of the foot to the inner interosseous space, where
it divides into the dorsalis hallucis and the perfo-
rating vessels which enter the sole between the heads of
the first dorsal interosseous muscle, and is in relation in
front with the integument and fascia, and inner
tendon of the extensor brevis digitorum; internally
with the extensor proprius pollicis ; externally with the
extensor longus digitorum and anterior tibial nerve ;
posteriorly with the astragalus, scaphoid, inner cunei-
form, and with the ligaments attached to them.

Ligature of dorsalis pedis artery—The course of this
vessel is indicated by a line drawn from the middle of
the inter-malleolar space to the first interosseous
space. It is superficial, but is bound down by
a very dense aponeurosis, which must be divided
cautiously to avoid injuring the artery beneath. An
incision is to be made over the instep along the
outer border of the extensor proprius pollicis, when
the vessel will be found lying in a triangular inter-
space formed by the outer border of the extensor
proprius pollicis internally, by the inner tendon of
the extensor brevis externally, and by the fleshy fibres
of the extensor brevis digitorum, posteriorly. The
nerve lies to its outer side.
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THE SOLE OF THE FOOT.

SURGICAL ANATOMY OF THE SOLE OF THE FOOT.

Dissection.—On removing the integument, which is
very thick and strong, the first tissue met with is a
dense layer of fat, in which are three bursz, one beneath
the os caleis, and two beneath the heads of the first and
fifth metatarsal bones. Ramifying in the fat are some
cutaneous branches of the cutaneous nerves of the foot,
some perforating branches of the plantar vessels, and a
great number of lymphaties. The next layerisformed
by the plantar fascia, consisting of three portions, of
which the central is the strongest, sending down pro-
cesses which enclose the several muscles, separating
the middle from the external and plantar groups,
The fascia divides opposite the middle of the meta-
tarsus into five processes, each one of which divides
again opposite the metatarso-phalangeal joint into two
slips, which by their deep attachments form arches for
the passage of the flexor tendons to pass to the toes;
the interspace allows of the digital vessels and nerves,
the tendons of the lumbricales and interossei becoming
superficial. The mutual relations of the structures
forming the sole of the foot can be conveniently
referred to the partitions formed by the plantar fascia.
In the inner compartment, internally and posteriorly, lie
the fleshy fibres of the ahductor pollicis, the tendons
of the flexor longus digitorum and flexor longus polli-
cis, the latter crossing and becoming internal ante-
riorly, the posterior tibial vessels and nerves becoming
plantar, flexor brevis pollicis, the vessels and nerves
of the great toe, and inner side of the foot.

In the outer compartment lie the abductor minim
digiti, and the flexor brevis minimi digiti.

T
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The middle compartment, which is by far the most im-
portant from its contents and size, is bounded by the
plantar fascia below, laterally by the septa between
the outer and inner compartments, and its roof
1s formed by the under surfaces of the bones forming
the arch of the foot; it communicates posteriorly with
the region of the leg by means of the sheaths for the
tendons and vessels pussing beneath the inner malleo-
lus. Beneath the middle fasciculus of the plantar
fascia, lie the flexor brevis digitorum, the plantar
vessels and nerves, the flexor accessorius, the ten-
dons of the flexor longus digitorum, with which are
associated the lumbricales, and flexor longus pollicis
internally. Beneath these muscles lie posteriorly the
tarsal bones and their ligaments, anteriorly, the
adductor pollicis, the heads of the metacarpal bones
and the ligaments uniting them, the transversus pedis,
the plantar arch and external plantar nerve and their
interosseal branches, the bodies of the metacarpal
bones, between which lie the plantar interossei, and
lying deeply in the tarsus the tendon of the peroneus
longus,

The anhle-joint and articulations of the jfoot.—The
structures immediately in relation with the ankle-joint are,
anteriorly, the tendons of the extensor longus digi-
torum and peroneus tertius, the extensor proprius
pollicis, anterior tibial vessels and nerve, the tendon
of the tibialis anticus ; posteriorly, tendons of the pero-
neus longus and brevis, the flexor longus pollicis, the
posterior tibial vessels and nerve, the tendons of the
flexor longus digitorum and tibialis posticus.

The joint is formed by the articulation of the in-
ferior articular extremities of the tibia and fibula with
tne astragalus.

e I -
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The tibio-tarsal articulation.—The extremities of the
tibia and fibula are hollowed out into a sort of mor-
tice, concave from before
backwards, open in front
and behind, and shut in
laterally by the malleoli.
The use of the malleoli
is to prevent lateral move-
ments, and to restrict the
motions of the joint to
flexion and extension.
The articular surtace of the
astragalus presents su-
periorly a surface convex
from before backwards for
the corresponding arti- _
cular surface of the _ Scction of the right ankle.
Ep = 1. Extensor longus digitorum
tibia; laterally are two and peroneus tertius. 2. Peroneus
articular surfaces corre- longus. 3. Extensor proprius

: : pollicis. 4. Peroneus brevis.
sponding with those of the 5 Anterior tibial vessels and
malleoli, the external one nerve. 6. Flexorlongus pollicis.
beine Tace Tl 7. Tibialis anticus. 8. Tendo-

o I 1€ Achillis. g. Tibialis posticus.
ligaments are an external r1o. Plantaris. 11. Flexor longus
= g digitorum. 12. Posterior tibial
latez'-al,+cnn51st?ng af fhrgeli= b, = s (Eears)
fasciculi; an internal, or
deltoid, radiating from the inner malleolus, to be at-
tached to the seaphoid, os calcis, and astragalus; ante-
riorly are a few fibres closing in the articulation ;
posteriorly the joint is shut in by the transverse liga-
ment of the inferior tibio-fibular articulation. The
synovial membrane invests the inner surface of the
llrrﬂmpnfa and articular cartilages, and owing to the
greqt laxity of the anterior and posterior llwaments it
readily bulges through them, consequently the joint is
T 2
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easily reached from either aspect, and in cases of
synovitis the membrane usually protrudes in front
between the malleoli and again behind the external
malleolus.

Dislocation at the tibio-tarsal articulation—that is to
say, dislocation of the entire foot from the bones
of the leg—is almost invariably associated with frac-
ture of one or other malleoli, which can be readily
understood from the shape and extent of motion
allowed at the joint. It is a resultof the foot being
twisted in running or walking, and may either be
outrwards, when the lower end of the fibula is broken,
the inner malleolus or internal lateral ligament torn ;
wnternal, when there is no fracture of the fibula, but
the lower end of the tibia is broken ; backwards, when
both malleoli are broken, and the heel projecting ; and
Jorwards, when the astragalus is thrown in front of
the tibia.

Ezxcision of the ankle-joint (tibio-tarsal).—The seat of
the disease can be reached by a variety of incisions;
but the object to be attained is to save the tendons,
in order that they may still fulfil their functions
as far as possible, and an accurate knowledge of the
parts in contact with the articulation is necessary,
The integument only being divided by an incision
which commences just above and behind the outer
malleolus and extending across the joint to a corre-
sponding point above the inner, the flap being
dissected back, the peronei tendons are to be dis-
lodged and the external lateral ligament divided. In
order to obtain access to the joint on the outside, the
lower end of the fibula is to be snipped off, and its
connexion with the tibia severed. Next, to get at
the inner aspect of the articulation, the flexor com-

/
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munis digitorum and tibialis posticus tendons are to
be dissected from behind the inner malleolus, and
care taken to avoid the posterior tibial vessels and
nerve. The lower end of the tibia can mow by a
wrench be dislocated through the wound ; the diseased
surfaces are then to be removed (Hancock). The
diseased surfaces can be reached and removed by two
lateral incisions (Barwell).

The articulation of the astragalus with the os caleis,
is one of great strength, owing to the interosseous
ligaments which lie in the grooves of these bones; it
is ruptured in cases of dislocation of the astragalus
from the os caleis. This is by far the most important
of the luxations of the tarsal bones, and may occur
either forwards and inwards, or forwards and out-
wards, or backwards.

Amputation at the ankle-joint.—The landmarks for the
guidance of the knife are, in the first place, for the
anterior flap, the two malleoli, which are to be united
by a semilunar incision; and for the posterior, one
cutting the sole transversely and a little obliquely
forwards, and extending between the limits of the
preceding incision ; the articulation is opened, and the
lateral ligaments divided, the posterior part of the
capsule cut through, and the os caleis sawn through
obliquely from behind forwards and downwards. The
anterior flap is dissected off the malleoli, which are
next sawn off, and the cut surfaces approximated,
and the tendo-Achillis, perhaps, divided. (Pirogoff.)
Syme’s amputation consists in removing the os caleis,
and sawing off the ends of the malleoli. In both these
operations care must be taken not to wound the trunk
of the posterior tibial artery, and to keep the external
and internal plantar vessels as long as possible.

X
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Club-foot (talipes).—'The various deformities of the
foot, occurring at the tibio-tarsal or medio-tarsal
articulations, which are within the operative inter-
ference known as tenotomy, are—talipes equinus, in
which the heel is raised so that the individual walks
on the ball of the foot, in which case the tendo-
Achillis requires division; ftalipes varus, or more
precisely talipes equino-varus, where the heel is
raised, the foot turned inwards for about the ante-
rior two-thirds—this inversion taking place at the
astragalo-scaphoid and calcaneo-cuboid articula-
tions, its dorsal aspect outwards, and the inner
edge drawn up; the tendons requiring division
being—the tendo-Achillis, and the tendons of
the tibialis posticus, anticus, and flexor longus
digitorum ; falipes wvalgus, where the inner ankle
is towards the ground and the outer edge of
the foot turned up; the tendons to be divided
are—the peronei, and the extensor longus digitorum,
and the plantar fascia; falipes calcancus, where the
patient walks on the heel—a case requiring division
of the tendons of the tibialis anticus, extensor com-
munis digitorum, extensor proprius pollicis, and pero-
neus tertius. There are several intermediate forms ;
this is owing to the fact that the posterior tibial
nerve supplies the gastrocnemius and soleus, which
terminate in the tendo-Achillis,-and the tibialis pos-
ticus. Again, talipes equinus and varus are usually
associated, because the extensor and peronei muscles
are supplied by the anterior tibial and musculo-
cutaneous nerve. Talipes calcaneus and valgus are
cenerally associated.

The tibialis posticus tendon is divided in tenotomy,
either above or below the ankle. The point selected
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above the ankle is on the posterior margin of the
tibia about an inch or so above the malleolus, where
it lies in the groove in its own sheath and in con-
tact with the bone; eversion of the foot tenses the
tendon Jelow the ankle, at its insertion into the sca-
phoid. The point is just above the astragalo-scaphoid
articulation, which is immediately behind the first
tuberosity met with in passing the finger along the
inner side of the foot, starting at the malleolus.
The tibialis anticus not being so confined as the pre-
ceding can be more readily put on the stretch, as it
passes over the lower end of the tibia in the inner-
most compartment of the annular ligament. It may
be also divided at its insertion into the inner cunei-
form bone, the position of which attachment may be
ascertained by passing the finger along the inner
surface of the foot, when it is just in front of the
articulation of the scaphoid with the inner cunei-
form.

In performing the farso-metatarsal disarticulation,
known as Hey’s or Lisfranc’s, the line of the
joint may be exposed, in the first place, by starting
from the outer surface of the foot from a point imme-
diately behind the tuberosity of the fifth metatarsal
bone to a point which may be indicated in one of the
following ways :—(1) If a transverse line be drawn
across the foot from the tuberosity of the fifth meta-
tarsal bone, it falls on the inside of the foot, two-
thirds of an inch behind the required spot; (2) in
following the inner edge of the foot from hehind for-
wards, an inch in front of the malleolus is the pro-
jection of the scaphoid ; the joint is one inch in front
of this. The articulation of the first metatarsal
bone with the inner cuneiformis oblique from within
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outwards, and about a quarter of an inch in front of
the third. The line of the joint is rendered irregular
by the jutting into the tarsus of the second meta-
carpal bone, which is wedged in between the inner
and outer cuneiform bones, its line of articulation
lying about half an inch behind the anterior articular
surface of the inner cuneiform, and about a quarter of
an inch behind the anterior articular surface of the
outer cuneiform bone. The joint of the third with

Fia. 49.

Rough sketch of portion of tarsus removed in—a, Hey’s
amputation. B. Chopart. p. Roux. c. Pirogoff.

the scaphoid is almost transverse; that of the fourth
is curved ; and that of the fitth with the cuboid is
doubly oblique. After disarticulation, the posterior
flap should extend as far as the web of the toes.
Parts divided in Hey's amputation.—In the anterior
flap, the integument beginning from the outer side,
the dorsal veins of the foot, the internal and external
divisions of the musculo-cutaneous nerve, the internal

-
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and external cutaneous nerves, the dorsal aponeurosis,
extensor brevis digitorum, tendon of peroneus brevis,
tendon of extensor communis digitorum, anterior
tibial vessels and nerve, tendons of extensor proprius
pollicis and tibialis anticus, dorsal ligaments, and the
articulation.

In the posterior flap, plantar ligaments, tendon of
peroneus longus, external and internal plantar vessels
and nerves, interossei, the flexor brevis, abductor
and adductor pollicis, transversus pedis, tendons of
long and short flexors of toes, and flexor longus
pollicis tendon, digital vessels and nerves, plantar
fascia and integument.

Chopart’s amputation, or the medio-tarsal, consists
of opening the articulation by a semilunar incision,
extending between the joint behind the tubercle of
the scaphoid internally and a point midway between
the external malleolus and the tuberosity of the fifth
metatarsal bone ; externally, the posterior flap is to be
brought well up to the web of the toes.

It is important to remember that the direction of
the articulating surface is changed in flexion or ex-
tension : in flexion the astragalus and calcis are in
- the same line, in extension the calcis is at least a
quarter of an inchin front; the head of the astragalus
presents a large globular surface, whilst the anterior
arficulating surface of the calcis is concave.

The following directions for discovering the articu-
lation with readiness are useful. 7o find its internal
side, follow the inner edge of the foot with the
finger ; the first tuberosity met with is the saphoid ;
the joint is immediately behind it. For the external
side, pass the finger along the outer edge of the
foot from the external malleolus; the articulation is
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imr_nediat.ely in front of the first tuberosity met with,
which be]ungs to the os calcis. For its middle and

F1a. 50.

A. Line of Chopart. B. Line of
Hey. c¢. Tubercle of fifth metatarsal,
p. Tubercle of scaphoid.

anticus, extensor proprius

superior portion, ex-
tend the foot and ab-
duct it; then, applying
the finger on the union
of the external with the
middle third of the in-
termalleolar space, the
first eminence met with
in proceeding forwards
is the head of the astra-
galus; immediately in
front of this is the arti-
culation. (Malgaigne.)

Structures divided in
Chopart’s amputation.—
Commencing from the
inner side, the anterior
Sap, that is, up to the
point of disarticulation,
will contain integument,
saphena vein, and mus-
culo-cutaneous mnerve,
anterior annular liga-
ment, tendon of tibialis
pollicis, anterior tibial

nerve and vessels, tendons of common extensor and
peroneus tertius, extensor brevis digitorum, peroneus
brevis and anterior licaments of the articulation ; the
posterior flap should contain the posterior ligaments of
the articulation, the tendon of the tibialis posticus,
flexor longus digitorum and flexor longus pollicis,
some branches of the internal plantar nerve and
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vessels, the abductor pollicis, the flexor accessorius,
the tendon of the peroneus longus, the abductor
minimum digiti, the flexor brevis digitorum, the
external plantar nerve and vessels, and the integu-
ment of the sole.

Synovial membranes of the tarsus and metatarsus.—
There are four synovial membranes in the articula-
tions of the tarsus—namely, one for the posterior
calcaneo-astragaloid articulation, a second for the
anterior calcaneo-astragaloid and astragalo-scaphoid,
a third for the calcaneo-cuboid, and a fourth for the
surfaces of the cuneiform with the scaphoid, the
cuneiform with each other, the external cuneiform
with the cuboid, and the middle and outer cuneiform
with the second and third metatarsal bones. Between
the internal cuneiform and the base of the metatarsal
bone of the great toe there is a single synovial mem-
brane, and there is another common to the anterior
surface of the cuboid, and the bases of the fourth and
fifth metatarsal bones.

The arteries of the sole of the foot are the internal
and external plantar; the internal commences at
about the centre of the inner aspect of the os caleis,
and courses forwards between the muscles of the
inner and middle groups, anastomosing with the
malleolar and dorsalis pedis. The external is much
larger, and forms the plantar arch. Commencing at
the same spot as the internal, it passes obliquely
forwards and outwards, lying at first between the os
calcis and abductor pollicis, and then between the
flexor accessorius and flexor brevis, and forming a
curve, the convexity of which is-forwards, it joins, at
the interval between the first and second metatarsal
bones, the perforating branch of the dorsalis pedis,
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thus completing the plantar arch. Its branches are
muscular, perforating, which inosculate with those of
the metatarsal artery, and digital, which supply the
three outer toes and half the second.

The merves are the internal and external plantar
branches of the posterior tibial, of which the internal
is considerably the larger.

Toes.—The deseription already given of the fingers
will in almost every particular suffice for that of the
toes,
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