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A MANUAL

0F THE

DISSECTION OF THE HUMAN BODY.

DISSECTION OF THE SCALP.

AN incision should be made from the nose along the mesial line to
the occiput; another at right angles to the first from one side of
the head to the other. These incisions must not divide more
than the skin, that the subeutaneous vessels and nerves may not
be injured.

Strata com.  Lhe several strata of tissues covering the skull-cap
posing the  are—1, the skin ; 2,a thin layer of adipose tissue which
= contains the cutaneous vessels and nerves and the bulbs
of the hair; and by which the skin is very closely connected to,
3, the broad thin tendon of the oceipito-frontalis musele (aponeu-
rosis of the scalp); 4, an abundance of loose areolar tissue, which
permits the free motion of the scalp upon, 5, the pericranium, or
periosteum of the skull-cap.

Immediately beneath the skin, then, we expose the thin stratum
of adipose tissue which connects it to the aponenrosis of the scalp.
It forms a bed for the bulbs of the hair and for the ramifications
of the cutaneous arteries. The toughness of this tissue, in which
the arteries ramify, does not permit them to retract when divided ;
hence the hemorrhage which follows incised wounds of the scalp ;
hence, also, the difficulty of drawing them out with the forceps.
The blood-vessels of the scalp are derived, in front, from the
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RERVES OF THE SCALT. ] 2

‘and is inserted into the cranial aspect of the upper part of the
concha.
The situation of this muscle, which is smaller than
M. attrahens ¢he preceding, is indicated by the prominence of skin,
AUNem. -
produced by drawing backwards the front part of the
helix. Tt arises from the aponeurosis of the oceipito-frontalis, and
is inserted into the front of the helix.
This muscle is exposed by reflecting the skin from
M. retrahens ¢, o ridge produced by drawing the pinna forwards. It
Aurem. -
proceeds from the base of the mastoid process to the
lower part of the concha. The retrahens and the attollens aurem
are supplied by the auricular branch of the facial nerve; the
attrahens by an offset from the temporal branch of the same
nerve.
The supra-orbital nerve is a branch of the ophthalmic
f‘:::ﬁ:lzf division of the fifth. It emerges from the orbit through
the notch of the frontal bone, and subdivides into
branches, which are covered at first by the fibres of the orbicularis
and occipito-frontalis; but they presently become subcutaneous:
some of them may be traced over the top of the head as far as the
oceipital bone.

The supra-trochlear nerve is an offset from the frontal branch
of the ophthalmic division of the fifth. It appears at the inner
angle of the eyelids, and supplies the skin of the forehead.

The superficial temporal nerves ramify in company with the
arteries of the same name. Some of them are derived from the
superior, and some from the inferior maxillary division of the fifth
pair ; others from the facial.

The posterior auwricular nerve is a branch of the facial, and
runs with its corresponding artery behind the pinna of the ear, to
supply the attollens and retrahens aurem, and the posterior belly
of the occipito-frontalis,

The great occipital nerve is the posterior branch of the second
cervical nerve. After passing throngh the complexus, it appears
on the occiput with the occipital artery, and divides into wide-
spreading branches, which supply the skin over the occiput.

n2






DURA MATER. 5}

the anterior inferior angle of the parietal; the other curves back-
wards over the temporal bone, and subsequently ramifies on the
parietal bone. The artery is accompanied by two veins, which
empty themselves into the internal maxillary vein. The arteria
meningea parve and a meningeal branch from the ascending
pharyngeal artery also supply the dura mater and bones of the
middle fossa. The other meningeal arteries are of insigmificant
size. The anterior come from the ethmoidal branches of the
ophthalmie. The posterior come from the oceipital and vertebral :
these enter the skull through the foramen jugulare and the fora-
men magnum respectively, :

The position of the meningeal arteries renders them liable to
injury in fractures of the skull; hence extravasation of blood
between the skull and dura mater is one of the common causes of
compression of the brain.

This is so called from the notion that it gave rise
to all the other membranes in the body. It is rough
on its outer aspect, where it is more or less adherent to the
inner surface of the skull. Internally it is smooth and shining,
being lined by the parietal layer of the arachnoid membrane. Its
remarkably tough and fibrous structure adapts it exceedingly well
to the four purposes which it.serves: 1. It forms the internal
periosteum of the skull ; 2. It forms, for the support of the lobes
of the brain, three partitions—mamely, the falx cerebri, the falx
cerebelli, the tentorium cerebelli; 3. It forms the sinuses or
venous eanals which return the blood from the brain ; 4. It forms
sheaths for the nerves as they leave the skull.

e ki Of the partitions formed by the dura mater for the
tions formed  SUpport of the lobes of the brain, two are vertical, and
bydua  separate the two hemispheres of the cerebrum and

i those of the cerebellum ; the third is nearly horizontal,
and supports the posterior cerebral lobes.

The great partition is named, from its resemblance
to the blade of a sickle, ¢ falz cerebri. It divides the
cerebrum into two hemispheres—a right and a left. It begins in
a point attached to the erista galli, and gradually penetrates

Dura mater,

Falx cereliri.






SUPERIOR LONGITUDINAL SINUS. T

Sunenion This runs along the upper edge of the falx cerebri
longitudinal (fig. 2). It begins very small at the crista galli,
! gradually increases in size in its course backwards, and
opposite the tubercle of the occipital hone divides into the right
and left lateral sinuses, the right
being in general the larger. Be-
sides numerous veins from the can-
cellous texture of the skull-cap, the
superior longitudinal sinus recelves
large veins from each hemisphere
of the eerebrum. It is interesting
to observe that these veins run
from behind forwards, contrary to
the current of blood in the sinus,

1. Enperior longitudinal sinus,

and that they pass through the 2, Toferior longitudinal sinus,
- . 3. Straight sinns.
wall of the sinus very obliquely, 1.4 Veom Galeal.

like the ureter into the bladder.
The probable object of this oblique entrance is to prevent regurgi-
tation of blood from the sinus into the veins of the brain.

Cut open the superior longitudinal sinus: observe that it is
triangular with its base upwards, and that its cavity is intersected
in many places by slender fibrous cords, termed ¢ chorde Willisii.'*
Their precise use is not understood.

In the neighbourhood of the superior longitudinal
sinus we meet with small granulations, sometimes lying
singly, sometimes in clusters. They are termed *glan-
dule Pacclioni,’t and are found in three distinet situations :—
1, on the outside of the dura mater, often so large as to oceasion
depressions in the bones; 2, on the surface of the pia mater ;
3, in the interior of the longitudinal sinus, covered by its lining
membrane, Their size, number, and appearance differ in different

Glanduls
Puechioni,

* 8o called after Willis, who first described them in his work De Cerebri Anatome,
1664.

t After the Italian anatomist, who first described them in 1705, These bodies
would appear to originate in the subarachnoid cellular tissue, whence they, in their

_grnwth, either perforate the dura mater and hollow out the bones, or make their way
into the longitudinal sinus,






SINUSES OF THE DURA MATER. Y

Cliaislng This surrounds the pituitary gland (P in the diagram),

B and communicates on each side with the cavernous.
These lead from the cavernous to the lateral. There

Petrosal 3 , & N e

R are two on each side. The superior runs along the

upper edge of the petrous bone; the inferior along the
suture between the petrous and the occipital bones.

Fig. 8.

Ophthalmic vein,

Third nerve . « « &
Fourth nerve. . .

SBizxthnerve . . . .
First branch of the}

Carotid artery.
Cavernous sinus,

f § ] N R

Euparior petrosal sinus

Inferior petrosal sinus .

Lateral ai-
nus.
Superior
longitudi=
nal sinns,
DIAGRAM OF THE VENOUS SINUSES AT THE BASE OF THE SKULL.
A averad This extends from one inferior petrosal to the other,
SR across the basilar process of the oceipital bone.
. These are very small. They commence around the
Oceipital

o margin of the foramen magnum, run in the falx

cerebelli, and open into the divergence of the lateral
sinuses,*

* The .mautjng of the several sinuses opposite the spine of the occipital bone is







EXIT OF THE CRANTAL NERVES. 11

body of the sphenoid, which it grooves. It enters the orbit through
the sphenoidal fissure, and supplies the external rectus.

Ulfactory bulb .

Optienerve . . »
Third nerve .

Fourth nerye. . « » .

FIMDONEETE & « + = =1
Bixth nerve

Eeventh nerve .

Ninth nerve .

Eighth nerve . . l

EXIT OF THE CRANIAL NERVES,

The seventh, consisting of the fucial and auditory nerves, passes
through the meatus auditorius internus, in which they are con-







THE DISSECTION OF THE XNLECK. 13

artery. While in the cavernous sinus, small branches (arteris
receptaculi) arise from the carotid and supply the pituitary hody,
and the walls of the cavernous sinus.

CareEnoiE The superior cervical ganglion of the sympathetic
Plexus, sends up with the carotid artery filaments, which form

a plexus round it in its tortuous course through the carotid canal,
and by the side of the sphenoid. After a careful dissection you
may discover with the naked eye in this plexus, very small ganglia
called carotid or cavernous; but they vary in number, size, and
situation. Through these nerves a communication is established
between the sympathetic and the nerves which enter the orbit.

THE DISSECTION OF THE NECK.

Make an incision through the skin, down the middle of the neck
from the jaw to the sternum; a second along the clavicle to the
acromion ; a third along the base of the jaw as far as the mastoid
process. Reflect the skin, and expose the cutaneous muscle called
the ¢ platysma myoides” Between the platysma and the skin is a
layer of adipose tissue, called the ‘superficial fascia.’ It varies in
thickness in different subjects, but is generally more abundant at
the upper part of the neck, especially in corpulent individuals, in
whom it occasions a double chin.

The platysma myoides is the cutaneous muscle of
the neck. It arises from the subcutaneous tissue over -
the pectoralis major and deltoid muscles; thence pro-
ceeding over the clavicle and the side of the neck, its fibres
become more closely aggregated, and terminate thus:—The
anterior cross those of the opposite platysma, immediately below
the symphysis of the jaw, and are lost in the skin of the chin; the
middle are attached along the base of the jaw ; the posterior cross
the masseter muscle, and terminate partly in the subcutaneous

tissue of the cheek, partly in the muscles at the corner of the
month,

Platysma
myoides.







ANTERIORI JUGULALR VEIX, 15

Before its termination the external jugular vein generally re-
ceives the supra-scapular, posterior scapular, and other unnamed
veins: a disposition very unfavourable for the surgeon, because
there is a confluence of wveins immediately over the subeclavian
artery in the place where it is usually tied.

Fig. 5.

Cervical branch of
facial n. .
Bmall occipital n,

Auricnlo-paro-

N. =uperficinlis tidean n.
L Nervus geoes.
; BOTITE,
External jugi- Thegcending
Ty R branch of cor-
Anterior jugu- vical plexus,
]EI.'I:‘ Fo o a a #

DIAGRAM OF THE SUPERFICIAL NERVES AND VEINE OF THE XECK.

e The anterior jugular vein is sitnated more in the
Jugular middle of the neck, and is much smaller than the exter-
s ual jugular. It commences by small branches below the
chin, and runs down the front of the neck, nearly to the sternum ;
it then curves outwards, beneath the sterno-mastoid musele, and
opens either into the external jugular or the subelavian vein. We
commonly meet with two anterior jugular veins, one on either
side; immediately above the sternum they communicate by a

- transverse branch.

The size of the anterior jugular vein is inversely proportionate
to that of the external jugular. When the external jugular is
small, or terminates in the internal jugular, then the anterior

—




16 CUTANEOUS NERVES OF THE NECK.

jugular becomes an important supplemental vein, and attains con-
siderable size. It is not uncommon to find it a quarter of an inch
in diameter, and we have seen it nearly half an inch. These
varieties should be remembered in tracheotomy.

Superficial absorbent glands are sometimes found near the
entaneous veins of the neck. They are small, and escape observa-
tion unless enlarged by disease. One or two are situated over the
sterno-mastoid muscle ; others near the mesial line.

o The cutaneous nerves of the neck are the superficial
nerves of  branches of the cervical plexus: the plexus itself cannot
the neck. 4t present be seen. It lies under the sterno-mastoid
muscle, close to the transverse processes of the four upper cervical
vertebre, and is formed by the communications of the anterior
divisions of the four upper cervical nerves. The cutaneous branches
of the plexus emerge beneath the posterior border of the sterno-
mastoid, and take different directions. We divide and name them
thus (fig. 5):

Auriculo-parotidean.
Small oceipital.

Cutaneous branches of (Tmmmrm branch . . . . . . . Superficialis colli.
the cervical plexus. l {Ewrnal.

Ascending branches . . .

Descending branches Clavicular.
Aecromial.

The auriculo-parotidean n. comes from the second and third
cervical nerves, and ascends obliquely over the sterno-mastoid
muscle, near the external jugular vein, towards the parotid gland.
Near the gland it divides into two principal branches, of which
the anterior is distributed to the skin over the gland and the side
of the cheek; the posterior ascends to the cartilage of the ear,
and ramifies chiefly upon its occipital surface. Other filaments
communicate in the substance of the parotid gland with branches
of the portio dura, or facial nerve.

The small occipital nerve comes from the second cervical nerve.
It runs near the posterior border of the sterno-mastoid muscle to
the oceiput, where it supplies the back of the scalp. It also sends
off a branch which is distributed to the skin of the side of the
head. Beneath the sterno-mastoid this nerve commonly forms a




CERVICAL FASCIA. : & k7

loop which embraces the nervus accessorius, and sends a branch
to it.

The fransverse branch, called the m. superficialis colli, comes
from the second and third cervical nerves. It passes forwards over
the sterno-mastoid musecle, and supplies the front of the neck.
Some of its filaments ascend towards the jaw, and join the cer-
vical branch of the facial nerve; other filaments descend and sup-
ply the skin in front of the neck as low as the sternum.

The descending branches are derived from the third and fourth

cervical nerves, and divide into three branches, which cross over
the clavicle, and supply the skin of the front of the chest and
shoulder. Of these, one, called the sternal, supplies the skin over
the upper part of the sternum; another, the clavicular, passes
over the middle of the elavicle, and is distributed to the skin over
the pectoral muscle, the mammary gland, and the nipple ; the
third, named acromial, crosses over the acromion to supply the
skin of the shoulder. Reviewing these cutaneous branches of the
cervical plexus, we find that they have a very wide distribution,
for they supply the skin covering the following parts—viz., the
ear, the back of the scalp, the side of the cheek, the parotid gland,
the front and side of the neck, the upper and front part of the
chest and shoulder.
P i Look for this branch heneath the fascia near the
branch of  angle of the jaw (p. 15). It leaves the parotid gland,
the facial  and divides into filaments which curve forwards below
D the jaw ; some of these join the transverse branch of
the cervical plexus; others supply the platysma.

Now turn your attention to the membranous invest-
ment called the ¢ eervical fuseia,” which encloses the se-
veral struetures of the neck. In some subjects the fascia
1s very thinj in others, with strong muscles, it is proportionably
dense and resisting. It is always relatively stronger in particular
situations, for the more effective protection of the parts beneath ;
for instance, in front of the trachea, in the fossa above the clavicle,
and below the angle of the jaw. It not only covers the soft parts
of the neck collectively, but, by its inflections, forms separate

C

Carvical
fascin,




18 CERVICAL FASCIA,

sheaths for the muscles, vessels, and glands. It isolates them, and
keeps them in their proper relative position. A lengthened
description of its mumerous layers would be not only extremely
tedious, but unintelligible, without considerable knowledge of the
anatomy of the neck. We propose, therefore, to give only a
general outline of the fascia, and of its principal layers, com-
mencing from behind.

Tracing it from behind, we find that the cervical fascia (some-
times called deep cervical or muscular fascia of the neck) is
attached to the ligamentum nuche and to the spinous and trans-
verse processes of the cervical vertebre, From these attachments
it passes forwards to the posterior border of the sterno-mastoid,
where it splits into two layers, which invest that muscle and re-
unite at its anterior border. It then passes towards the mesial
line, where it becomes continuous with the corresponding fascia of
the opposite side. The layer which lies in front of the sterno-
mastoid is attached above to the base of the inferior maxilla, to
the zygoma, to the mastoid process, and the superior curved line of
the occipital bone. Traced downwards, we find it attached to the
clavicle and to the upper border of the sternum. In the middle
line it is closely connected to the hyoid bone, and below the thyroid
body divides into two layers, one being attached to the front of the
upper border of the sternum, the other to the back of the upper
border of the same bone. Between these layers there is a well-
marked interval, in which are contained more or less fat, and one
or two small absorbent glands. This layer forms investing sheaths
for the depressor muscles of the os hyoides and larynx. The other
layer—viz., that which passes beneath the sterno-mastoid—forms
the common sheath for the carotid artery, internal jugular vein,
and the pneumo-gastric nerve, which lie behind this muscle; it
proceeds inwards as a thin layer, and is continued behind the
pharynx (constituting the pravertebral faseia) to join the fascia of
the opposite side. Below, it is attached to the first rib, to which it
binds down the intermediate tendon of the omo-hyoid ; and still
further down it is continuous with the external coat of the aorta
and the pericardium. It may, also, be traced under the clavicle

o
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CERVICAL FABCIA, 19

along the axillary vessels and nerves into the axilla, Above it is
attached to the angle of the lower jaw, from which it extends
backwards to the styloid process, and forms the ¢stylo-maxillary’
ligament. Thence it is attached to the base of the skull, the
petrous portion of the temporal bone, and the basilar process of the
occipital bone,

A correct knowledge of the attachments of the prineipal layers
of the cervical fascia is essential to a right understanding of the
course which pus takes when it forms in the neck. For instance,
suppose the pus to be formed at the lower part of the neck.
It it be seated immediately under the superficial layer (which is
attached to the claviele), it may burrow beneath the claviele into
the axilla. But if it be seated beneath the deep layer (which is
attached to the first rib), then it becomes a more serious affair,
since the pus may readily travel through the loose tissue by the
side of the pharynx, and make its way into the chest, where it will
probably burrow down the anterior or the posterior mediastinum,
and burst into the trachea or the cesophagus.

Besides forming sheaths for the several structures of the neck,
there are other purposes to which the cervical fascia is subservient.
The firm attachment of its layers to the sternum, the first rib, and
the clavicle, forms a fibrous barrier at the upper opening of the
chest, which supports the soft parts, and prevents their yielding
to the pressure of the atmosphere during inspiration. Dr. Allan
Burns® first pointed out this important function of the cervieal
fascia, and has recorded a case exemplifying the results of its de-
struction by disease.

Moreover, the great veins at the root of the neck, namely, the
internal jugular, subelavian, and innominate, are so closely united
by the cervical fascia to the adjacent bones and muscles, that
when divided they gape. They are, as the French express it,
“canalisées,” and are therefore better able to resist the pressure of
the atmosphere, which tends to render them flaceid and imper-
vious during inspiration. But this anatomical disposition of the

* Surgical Anatomy of the Head and Neck,
o2



20 ETERNO-CLEIDO-MASTOIDEUS.

great veins makes them more liable to the entrance of air when
wounded. Many deaths are recorded, resulting from the sudden
entrance of air into the veins during operations about the neck,
or even the axilla,

gt The sterno-cleido-mastoideus arises by a round
cleido-mas- tendon from the upper part of the sternum, and by
T fleshy fibres, from the sternal third of the clavicle. It
is imserted by a thin aponeurosis into the mastoid process, and
about the outer half of the superior curved ridge of the occipital
bone.

The sternal origin of the muscle is at first separated from the
clavicular by a slight interval : subsequently the sternal fibres
gradually overlap the clavicular. The muscle is confined by its
strong sheath of fascia, in such a manner that it forms a slight
curve, with the convexity forwards. Observe especially that its
front border overlaps the common carotid artery; along this border
we make the incision in the operation of tying the vessel.
ety When both sterno-mastoidei act simultaneously, they
sterno- draw the head and neck forwards, and are therefore
BaBstid; especially concerned in raising the head from the re-
cumbent position. When one sterno-mastoid acts singly, it turns
the head obliquely towards the opposite shoulder; in this action it
co-operates with the splenius of the other gide.* On emergency,
the sterno-mastoid acts as a muscle of inspiration, by raising the
sternum, its fixed point being, in this case, at the head. The
sterno-mastoid is supplied with nerves by the n. accessorius, and
by deep branches of the cervical plexus. It has three nutrient
arteries, an upper mastoid, a middle, and a lower.

The upper mastoid artery, a branch of the oceipital, enters the
muscle with the n. accessorius; the middle mastoid is a branch

# The single action of the musele is well seen when it becomes rigid and causes a
wry neck. Other means of relief failing, the division of the muscle near its origin 1s
sometimes beneficial in curing the distortion. In deciding as to the propriety of this
operation, we should be careful to examine the condition of the other muscles, lest,
after having divided the sterno-mastoid, we should be disappointed in removing the
deformity.
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of the superior thyroid; the lower mastoid is a branch of the
supra-scapular,

Anatomists avail themselves of the sterno-mastoid
muscle, to divide the neck on each side into two great
triangles, an anterior and a posterior (fig. 6). The base
of the anterior triangle is formed by the jaw, its sides by the
mesial line and the front border of the sterno-mastoid. The pos-
terior has the clavicle for the base, while the sides are defined by
the hind border of the sterno-mastoid, and the free border of the
trapezius.

The omo-hyoid muscle, which crosses the neck under the sterno-
mastoid, subdivides these great primary triangles into four smaller
ones (fig. 6), of unequal size: an anterior superior, an anterior
inferior, a posterior superior, and a posterior inferior. The direc-
tion of the omo-hyoid muscle renders their boundaries at once
obvious,

Triangles of
the neck.

Contents of  Lhe fat and cellular tissue must now be carefully
posterior removed from the posterior triangle. The following
triangle.”  huscles will be seen forming its floor; viz., beginning
from above, the splenius capitis, the levator anguli seapula, the
scalenus medius and posticus. This triangle is subdivided into
two unequal parts by the posterior belly of the omo-hyoid—an
upper or occipital and a lower or clavicular. In the upper tri-
angle are found the superficial branches of the cervical plexus, and
passing obliquely downwards from beneath the sterno-mastoid is
the spinal accessory nerve, which enters the under part of the
trapezius. The transversalis colli (posterior scapular) artery and
vein, and its branch the superficialis colli (which chiefly supplies
the trapezius), cross transversely outwards the lower part of the
space. A chain of lymphatic glands is also found along the pos-
terior border of the sterno-mastoid.
The upper part of the sterno-mastoid is traversed
Nervus A .
cecessorins,  ODliquely by a large nerve called the spinal accessory or
n. accessorius. This nerve, one of the three divisions of
the eighth pair of cerebral nerves, arises from the cervical portion
of the spinal cord by a series of filaments from the lateral tract as



22 NERVUS ACCESSORIUE.

low down as the sixth cervical vertebra. It ascends between the
ligamentum denticulatum and the posterior roots of the spinal
nerves, through the foramen magnum into the skull. It leaves
the skull through the foramen lacerum posterius, runs behind the
internal jugular vein, then passes obliquely through the upper
third of the sterno-mastoid, and crosses the posterior triangle of

Fig. 6.

N. accessoring . .

Eterno-masgtoid
muscle drawn aside.

Splenius capitis

Digagtricus . .
Oa-hyoides

Omo-hyoidens . .

Levator anguli sca-
pulee,

Ecalenns medins,

—— Scalenus anticus.

TRIANGLES OF THE NECK.

the neck to the under surface of the trapezius, to which it is dis-
tributed. The nervus accessorius supplies also the sterno-mastoid,
and, after leaving the muscle, is joined by branches from the
second and third cervical nerves. The upper mastoid artery, a
branch of the occipital, runs into the sterno-mastoid with the

nerve.
T The supra-clavicular triangle is bounded below by the
upra-

claviewlar  elavicle, in front by the outer border of the sterno-mas-
triangle. 4,14, and above by the posterior portion of the omo-
hyoid muscle. The area of the triangle j}hus formed will vary in
proportion to the obliquity of the omo-hyoid musclﬁ., and the extent
to which the sterno-mastoid is attached to the clavicle; the trape-
ziug must also be taken into the account, for in some instances it
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comes so far forwards as almost to meet the sterno-mastoid. The
depth of the vessels and nerves contained in this space depends
not only upon the degree to which the clavicle arches forwards,
but varies with the elevation and depression of the shoulder.

Immediately beneath the skin covering this region we find the
platysma myoides, the descending branches of the cervical plexus,
and a layer of fascia which binds down the omo-hyoid musele to
the clavicle. Beneath this is a deeper layer of faseia, which covers
the subclavian vessels and the brachial plexus of nerves, and
descends with them beneath the clavicle into the axilla. Between
these two layers we meet with more or less fat and areolar tissue,
and absorbent glands continuous with those in the axilla, It will
be easily understood how a collection of matter, originating in the
axilla, may ascend in front of the vessels and point above the
clavicle, or, wvice versd, matter formed in the neck may travel
under the clavicle and point in the axilla.

Near the posterior border of the sterno-mastoid muscle the
external jugular vein passes through both layers of the fascia, and
terminates in the subelavian: but before its termination it is
commonly joined by the supra-scapular, the posterior seapular,
and other unnamed veins proceeding from the surrounding
muscles; so that we have in this particular situation a confluence
of wveins, which, when large or distended, are exceedingly em-
barrassing.

The fascia and the glands should be removed, and the fol-
lowing objects carefully dissected. Behind and nearly parallel
with the clavicle is the supra-scapular (transversalis humeri)
artery, a branch of the thyroid axis. A little higher is the trans-
versalis colli, or posterior scapular (commonly a branch of the
thyroid axis), which crosses the lower part of the neck towards
the posterior superior angle of the scapula. Both these arteries,
the last particularly, are very irregular in respect to their origin.
- Search for the outer border of the scalenus anticus, which de-
scends from the transverse processes of the cerebral vertebra to
the first rib: running down perpendicularly upon it is seen the
phrenic nerve. The subeclavian vein lies upon the first rib in front
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of the insertion of the muscle. The subclavian artery, which
appears behind the outer border of the sealenus antiens, must he
fairly exposed, care being tuken to preserve the small branch
which proceeds from the brachial plexus to the subelavius muscle.
The large nerves constituting the brachial plexus will be found
emerging between the scalenus anticus and medius, higher than
the subclavian artery.
Mgskan The anterior triangle must now be dissected. And
aarEe: first examine the flat muscles in front of the neck,
which pull down the larynx ; namely, the sterno-hyoid,
sterno-thyroid, and omo-hyoid.* Remove the fascia which covers
them, disturbing them as little as possible, and take care of the
nerves (branches of the descendens noni), which enter their outer
borders,
The sterno-hyoid arises from the back part of the
EEH?' sternum and sterno-clavicular ligament, and is inserted
into the lower border of the body of the os-hyoides.
This is the most superficial of the muscles in front of the neck.
We cut in the mesial line between these muscles in laryngotomy.
The sterno-thyroid arises from the back part of the
?l:;l:-];:'d sternum, below the origin of the sterno-hyoid and the
cartilage of the first rib, and is inserted into the oblique
ridge on the ala of the thyroid cartilage. This muscle is situated
immediately under, and is much broader than, the sterno-hyoid.
Notice that the two sterno-hyoid muscles converge as they
ascend to their insertions, and that opposite the cricoid cartilage
and the two or three upper rings of the trachea they are in contact
with one another. The sterno-thyroid, however, diverge to their
insertions and are in contact below, the result of which is that the
trachea is completely covered in front by muscular fibres.
o The omo-hyoid arises from the upper border of the
me-hyoid. 3 -
scapula, and from the ligament over the notch, and is

# The sterno-hyoid and sterno-thyroid mmscles often present slight transverse
tendinous lines. These tendinous intersections are quite rudimentary in man ; but in
some animals with long necks, e. g. the giraffe, they are so developed that each de-
pressor muscle is composed of alternations of muscle and tendon,

i L
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inserled into the body of the os-hyoides near the great cornu.
This musele is digastric; that is, it consists of two fleshy portions
connected by a tendon. From the scapula it comes nearly hori-

Fig. 7.
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CENTRAL LINE OF THE NECK.—COURSE AND RELATIONS OF COMMON CAROTID A,

zontally forwards across the lower part of the neck, and passes
beneath the sterno-mastoid, over the sheath of the great vessels of
the neck; then, changing its direction, it ascends nearly vertically
close to the outer border of the sterno-hyoid. Thus the muscle
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does not proceed straight from origin to insertion, but forms an
obtuse angle beneath the sterno-mastoid muscle. The inter-
mediate tendon is situated at the angle, and is bound down to the
first rib by a process of the deep cervical fascia. The object of
this peculiar direction of the omo-hyoid appears to be to keep
tense that part of the cervical fascia which covers the apex of the
lung, and thus to resist atmospheric pressure.

The sterno-hyoid, sterno-thyroid, and omo-hyoid

Action

of the de-  muscles, co-operate in fixing the larynx and os-hyoides,
pressor C . .
Sl e. @. in sucking, or they depress the larynx after it has

been raised in deglutition. Again, they depressit in the
utterance of grave notes. That the larynx is raised or depressed
according to the height of the note may be ascertained by placing
the finger upon it while we go through the gamut.

These depressor muscles are all supplied with nerves (fig. 7,
p- 25) by the € descendens noni’ (a branch of the ninth, or hypo-
glossal), and by the ¢ communicantes noni * (branches of the cervical
plexus). The descendens noni sends a separate branch to each
belly of the omo-hyoid. They are supplied with blood by the
superior thyroid artery.

1 The thyro-hyoid arises from the oblique line on the
:Erdﬂ ala of the thyroid cartilage, and runs up to be inserted

into the body and half the great cornu of the os-
hyoides. This musele is a continuation of the sterno-thyroid. It
is supplied by a special branch from the hypoglossal nerve. It
covers the thyro-hyoid membrane, and the superior laryngeal
nerve and artery as they enter the larynx.

The sterno-mastoid musele must now be reflected from its origin
to examine the course and relations of the common carotid artery.
This done, notice the strong layer of fascia which lies under the
sterno-mastoid, and forms the under part of its sheath. It is at-
tached to the angle of the jaw, thence descends over and protects
the great vessels of the neck, and is firmly connected to the
clavicle and first rib. This fascia prevents matter from coming
to the surface, when suppuration takes place by the side of the
pharynx.
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Remove this fascia, taking care not to cut away the descendens
noni and communicantes noni nerves, which cross the sheath of
the common ecarotid. Dissect out any absorbent glands which lie
about the sheath of the great vessels.

g The common carotid arises on the right side from the
relations of Arteria inmominata behind the right sterno-clavicular
lﬁﬂ?m articulation ; on the left, from the arch of the aorta.

: It ascends in front of the bodies of the cervical ver-
tebrse, by the side of the trachea, thyroid gland, and larynx, as
high as the upper border of the thyroid cartilage, and then divides
into the external and internal earotid. Thus a line drawn from
the sternal end of the clavicle to a point midway between the
mastoid process and the angle of the jaw, will nearly indicate its
course. It is contained in a sheath of cervical fascia. In the
same sheath are the internal jugular vein and the pneumogastric
nerve. The vein lies on the outer side of, and parallel with, the
artery: the nerve lies behind, and between the artery and the
vein. Behind the sheath is the sympathetic nerve. Lastly, along
the vertebral column the sheath lies successively upon the longus
colli and the rectus capitis anticus major muscles.

At the lower part of the neck the carotid artery is deeply seated ;
it is covered by the superficial fascia, platysma myoides, deep
fascia, the sternal portion of the sterno-mastoid, the sterno-hyoid,
and thyroid museles, and about two inches above the clavicle it is
erossed by the omo-hyoid. Above this point the artery becomes
more superficial, and is covered by the platysma, cervical fasciw,
and only slightly overlapped by the sterno-mastoid. Lying im-
mediately upon the sheath of the artery, we find the descendens
noni joined by the communicantes noni nerves. The sheath is
crossed by three veins; namely, the facial, the superior, and middle
thyroid-veins, which empty themselves into the internal jugular.
This is the general rule, and especial attention should be directed
to it, because the veins are liable to be overlooked and injured in
the operation of tying the carotid.

It is plain that it is easier to tie the common carotid above the
omo-hyoid than below it. We make an incision (three inches long)
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down the inner border of the sterno-mastoid ; we cut through the
platysma and ecervical fascia, draw aside the overlapping edge of
the sterno-mastoid, and expose the sheath of the vesgel.  We then
make a small opening in the sheath large enough to admit the
aneurismal needle, and tie the vessel, taking care mot to include
the pneumogastric or descendens noni nerves in the ligature.
In it In the first part of its course the left carotid differs
respects the  from the right in the following particulars :—
left carotid . .
Ty e 1. It arises from the arch of the aorta, is therefore
the right.  Jonger and deeper seated than the right, and is covered
by the first bone of the sternum.

2. It is crossed by the left brachio-cephalic vein.

3. It is in close relation with the cesophagus.

4. It is in close relation with the left recurrent nerve.

5. It is in close relation with the thoracie duct.

The common carotid at its division is often a little

e b S AR :

otthe " bulbous. This dilatation is sometimes so marked, that
mln?zn during life we have seen it mistaken for an incipient
CATOLICE.

aneurism. It is necessary to be aware that the carotid
sometimes divides much lower than usual. Several times we have
seen the division as low as the level of the cricoid cartilage.
i The internal jugular vein returns the blood from the
jugular brain. Leaving the skull at the foramen jugulare, the
iy vein descends on the outer side of the carotid, but in
the sheath with it, and joins the subelavian vein at nearly a right
angle to form the brachio-cephalic. In its course down the neck
it receives the pharyngeal, occipital, lingual, facial, superior and
middle thyroid veins.

Previous to its termination the internal jugular advances slightly
to meet the subclavian vein, so that it lies on a plane a little ante-
rior to the carotid. Besides which, the direction of the vein being
perpendicular, and that of the artery oblique, there is necessarily a
small interval between them at the lower part of the neck, more
especially on the right side. In this interval we find the pneumo-
gastric nerve, and, deeper, the vertebral artery. Here, too, on the
left side, we look for the thoracic duet.
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The descendens noni (p. 25), a branch of the hypo-
glossal, runs down obliquely over the sheath of the car-
fj:?;:mdem otid to supply the depressor muscles of the os-hyoides.
i Trace the nerve upwards, and see that it leaves the
hypoglossal where this nerve curves round the occipital, or perhaps
the mastoid artery. For a short distance the descendens noni lies
within the carotid sheath; but about the level of the os-hyoides it
comes through the sheath, and crosses obliquely the carotid, from
the outer to the inner side. The descendens noni is reinforced by
one or more nerves termed communicantes noni (derived from the
second and third cervical nerves). These communicating branches
descend on the outer side of the internal jugular vein, and form
generally two loops in front of the carotid sheath. From these
loops the nerves proceed to the anterior and posterior bellies of
the omo-hyoid, the sterno-hyoid, and sterno-thyroid muscles. A
small branch may sometimes be traced proceeding from the descen-
dens noni into the chest to join the cardiac and phrenic nerves.

In some subjects the descendens noni seems to be wanting ; but
look carefully, and you will probably discover it concealed within
the carotid sheath: in such case the reinforcing loops from the
cervical nerves will be found behind the internal jugular vein.

Let us now examine the thyroid body, and, to expose it, let us
reflect the sterno-hyoid and thyroid muscles from their insertions
go that they can be replaced if necessary. Afterwards we will ex-
amine the absorbent glands of the neck, and then survey the
objects in the central line of the neck, from the jaw to the
sternum.

J This very vascular gland-like substance lies over the
E;‘df;_‘”d front and sides of the upper part of the trachea, and
extends upwards on each side of the larynx. It con-

sists of two lateral lobes, connected a little below the ericoid carti-
lage by a transverse portion called the ¢isthmus.’ REach lobe is
conical, about two inches in length, with the base opposite the
sixth or seventh ring of the trachea, and the apex by the side of
the thyroid cartilage. Its anterior surface is covered by the
sterno-hyoid, sterno-thyroid, and omo-hyoid muscles; its deep
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surface clasps the sides of the trachea and larynx, and usnally ex-
tends so far backwards as to be in contact with the pharynx. Its
external border overlaps, in most cases partially, but sometimes
completely, the commion carotid artery, particularly on the right
side; and there are instances in which the lobe is deeply grooved
by the vessel.

The isthmus lies over the second and third rings of the trachea.
This portion of the organ varies much in its dimensions. In some
instances there is no transverse portion. This corresponds with the
normal disposition in most of the lower orders of mammalia; but
in man, it is a failure in the union of the two halves by which the
organ is originally developed.* Generally, the vertical measure-
ment is about half an inch. Between its upper border and the
ericoid cartilage is a space about four or five lines in extent, where
the trachea is free; this space, therefore, is the more preferable
situation for tracheotomy. But the vertical measurement of this
isthmus is sometimes of very considerable length. We have seen
it covering the trachea almost down to the sternum.f

The thyroid body is closely connected, by fibrous tissue, to the
sides of the trachea and cricoid cartilage. Hence it rises and falls
with the larynx in deglutition.

Taken as a whole, the thyroid varies in size in different indi-
viduals and at, different periods of life. It is relatively larger in
the child than the adult, in the female than the male, In old

¢ Concerning the development of the lateral halves and central portion of the
thyroid Lody, see a paper by Callender in the Proceedings of the Royal Society,

1867.
+ From the upper part of the isthmus, or from the adjacent border of either lobe,

most commonly the left, a conical prolongation of the thyroid body, called ‘the
pyramid,’ frequently ascends in front of the crico-thyroid membrane, as high as the
¢ pomum Adami,’ and is connected to the body of the os-hyoides by fibrous tissne.
In some subjects we may observe a few muscular fibres passing from the os-hyoides
to the pyramid. This constitutes the * levator glandulwe thyroides ’ (sce preparation in
Museum of St. Barth. Hosp., Patholog. Series, No. 14) of some anatomists. There
are instances in which the pyramid is double; and, lastly, I have seen a considerable
portion of this thyroid substance lying over the crico-thyroid membrane, completely
isolated from the rest of the organ. These varieties deserve motice, because any one
portion of this structure may become enlarged independent of the rest, and occasion a
hronchocele.
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age it diminishes in size, becomes firmer, and occasionally contains
earthy matter.

But by far the most notable considerations in respect to the
thyroid body are the number, the large size, and the free inoseula-
tions of its blood-vessels. In fact, it appears to be composed of a
tissue of arteries and veins. The superior thyroid arteries come
from the external carotid and enter the front surface of the apex
of each lobe; the inferior thyroid come from the subeclavian, and
enter the under surface of the base. An artery, called the middle
thyroid, is observed in some subjects; it comes from the arteria
innominata, or the arch of the aorta, and ascends directly in front
of the trachea to the isthmus,

Its veins are equally large, and form a plexus upon it. The
superior and middle thyroid veins eross the common carotid, and
open into the internal jugular. The inferior thyroid veins, two in
number, descend over the front of the trachea, communicate freely
with each other, and terminate in the left brachio-cephalic vein.
When you perform tracheotomy, bear in mind the size of these infe-
rior thyroid veins, and the possible existence of a middle thyroid
artery.

Its nerves are furnished by the laryngeal branch of the pneumo-
gastric and the middle and inferior cervical ganglia of the sympa-
thetic. They accompany the arteries,

The thyroid body weighs from one to two ounces, and belongs
Structure of 10 Phe class of ductless glands, since no excretory duct
the thyroid  has been discovered. It is invested by a thin covering
gland. of condensed cellular tissue which penetrates into it,
imperfectly dividing it into lobes and supporting the vessels as
they enter it. It consists of a multitude of cells, which vary in
gize, and do not communicate with each other. Some of them
may be recognised with the naked eye; but the greater number
require the aid of the microscope. In hypertrophy of the gland
we sometimes see them as large as a horsebean, or even larger,
These cells are lined by a limitary membrane and contain a
glairy transparent fluid, in which are found a large number of
nuclei and nucleated cells. The arteries ramify most minutely
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upon their walls. Of its functions nothing is with certainty
known. The presumption is, that it is concerned in the elabora-
tion of the blood,

An enlargement of the thyroid body is termed a ¢ Bronchocele.’
If the relation of its lobes to the trachea and esophagus be pro-
perly understood, it is easy to predicate the consequences which
may result from their enlargement. The nature and severity of
the symptoms will to a certain extent be determined by the part
of the organ affected. If the isthmus be enlarged, difficulty in
breathing will probably be the prominent symptom; and an en-
largement of the left lobe is more likely to produce a difficulty in
swallowing, on account of the inclination of the cesophagus towards
the left side.

An instance is related by Allen Burns in which the isthmus was
placed between the trachea and the cesophagus. It must be
obvious that enlargement of a part so situated would occasion great
difficulty in swallowing. I have seen two cases in which the lateral
lobes projected so far inwards that they completely embraced the
back of the ecesophagus.

Small absorbent glands are observed about the thyroid body,
especially in front of the trachea; one is often situated over the
crico-thyroid membrane. These glands, if enlarged by disease,
might be mistaken for a small bronchocele.

i In the areolar tissue which surrounds the great
el vessels of the neck, we meet with a series of absorbent
absorbent  olands, called the deep cervical. They form an unin-
glands. ; :

terrupted chain (whence their name glandule con-
catenatee), from the base of the skull, along the side of the neck,
to the clavicle, beneath which they are continuous with the
thoracic and the axillary glands. Some of these glands lie anterior
to the common carotid artery, others, between it and the spine.
This disposition explains the well-known fact, that, when these
glands are enlarged, the great vessels and nerves of the neck are
liable to become imbedded in their substance.

The glands are particularly numerous near the division of the
common carotid, by the side of the pharynx, and the posterior
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belly of the digastricus. The absorbents connected with them
come from all parts of the head and neck. These vessels unite,
to form, on hoth sides of the neck, one or more absorbent trunks,
called the jugular. On the left side this jugular trunk joins the
thoracie duct, or opens by a separate orifice into the left subelavian
vein: on the right it always opens into the subclavian vein,

The contignity of the glands to the great vessels and nerves of
the neck explains the symptoms produced by their enlargement,
The tumour may be so situated as to be raised and depressed by
the pulsation of the carotid, and thus simulate an aneurism. A
careful examination, however, will distinguish between a real and
an apparent pulsation. By grasping the tumour we become sen-
sible that the rising and falling do not depend upon any varia-
tion of its magnitude, but upon the impulse derived from the
artery ; consequently, if the tumour be lifted from the vessel, all
feeling of pulsation ceases,

Study well the parts in the central line of the neck
pavey of  (fig, 7, p. 25). Beginning at the chin, we observe the
tral line insertions of the digastric muscles. Below these is
E;:;ﬂ the junction, or ‘raphé,’” of the mylo-hyoid muscles.

Then comes the os-hyoides. Below the os-hyoides
comes the thyro-hyoid membrane, attached above to the upper
border of the hyoid bone and below to the thyroid cartilage.
Below this is the pomum Adami, or noteh of the thyroid carti-
lage. Below the thyroid cartilage is the cricoid. These two
cartilages are connected by the crico-thyroid membrane. Below
the cricoid e. is the trachea. This is crossed by the isthmus of
the thyroid body, and lower down it is covered by the inferior
thyroid veins.

Now the chief surgical interest lies just above and below the
cricoid cartilage. We can feel this cartilage very plainly in the
living subject at any age, no matter how fat. In laryngotomy,
the crico-thyroid membrane is divided transversely., The mem-
brane should be divided eclose to the edge of the cricoid e., for two
reasous:—1. In order to be farther from the vocal cords. 2. To
avoid the crico-thyroid artery which crosses the middle of the

D
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membrane. If more room be required, the cricoid cartilage should
be divided longitudinally.

In tracheotomy, the trachea is opened by a perpendicular inci-
sion, either above the isthmus of the thyroid body, or below it.
The operation above the isthmus, if there be space enough for the
introduction of the canula, is the easier and safer of the two; for
here the trachea is nearer to the surface, and no large blood-
vessels are, generally speaking, in the way. The space available
measures from a quarter to half an inch ; and the isthmus is not
so firmly adherent to the trachea as to prevent its being drawn
downwards for a short distance. However, it is right to state,
that in one case out of every eight or ten, there is no available
space,

Tracheotomy below the isthmus is neither an easy nor a safe
operation, for many reasons: 1. The trachea recedes from the
surface as it descends, so that just above the sternum it is nearly
an inch and a half from the skin. 2. The large inferior thyroid
veins are in the way. 3. A middle thyroid artery may run up in
front of the trachea, direct from the arteria innominata. 4. Thoe
arteria innominata itself lies sometimes upon the trachea higher
than usual, and may, therefore, be in danger. 5. The left brachio-
cephalic vein in some cases crosses the trachea above the edge of
the sternum instead of below it. The celebrated French surgeon
Béclard used to relate in his lectures the following oceurrence :—
A student had fallen into the Seine, and was nearly drowned. As
he was recovering very gradually, some kind friends attempted to
accelerate the process by making an opening into the trachea. In
so doing they wounded the brachio-cephalic vein. Blood poured
into the trachea, and the result was instantly fatal.

Some surgeons advocate the practice of dividing the isthmus
vertically, in order to get at the trachea beneath it. Let such
surgeons remember that an artery, which would bleed freely if
divided, generally runs along the upper edge of the isthmus. The
artery is a branch of the superior thyroid, and inosculates with a
corresponding branch on the opposite side.

Whoever pays attention to this subject in the dissecting-room
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will soon be convinced of the fact, that not only large veins but
large arteries occasionally cross the erico-thyroid membrane as well
as the trachea. Every winter session convinces me more and
more of the necessity of cutting cautiously down to, and fairly ex-
posing the air tube, before we venture to open it.

R When the platysma and the cervical fascia have been
ﬂfiﬂl'“" removed from their attachment to the jaw, the most
submaxil-  conspicuous object is the submaxillary gland. Observe
E:;:;;Tr that the fascia forms for it a complete case. Beneath
the digas-  the jaw we find several absorbent glands, of which some
;11-:;[1;1:1- lie superficial to the salivary gland, others beneath it.

These glands receive the absorbents of the face, the
tonsils, and the tongue.

A little dissection will expose a muscle called the ¢ digastricus,’
consisting of two distinct portions connected by a tendon. They
form, with the body of the jaw, a triangle, called the ¢ digastrie,’
of which we propose to examine the contents. And first of the
digastric muscle itself,

The digastricus consists of two muscular bellies
united by an intermediate tendon. It arises from the
digastric fossa of the temporal bone, and is inserted close to the
symphysis of the lower jaw. Raise the submaxillary gland to
see the intermediate tendon of the digastricus, the angle which it
forms, and how it is fastened by aponeurosis to the body and
greater cornu of the os-hyoides. Observe also that this aponeurosis
1s connected in the mesial line with its fellow of the opposite side,
g0 that a fibrous expansion occupies the interval between the
anterior portions of the digastrici.

The chief action of the digastricus is to depress the lower jaw.
But if the lower jaw be fixed, then the muscle raises the os-hyoides,
as in deglutition.

The posterior belly of the digastriens is supplied by a nerve,
from the facial; the anterior belly by a branch from the mylo-~
hyoidean nerve (which comes from the third division of the fifth

pair).

Digastricus.

n 2
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Stylo- The stylo-hyoideus arises from the styloid process of
hyoideus. the temporal bone, and is inserted into the body of the

os-hyoides. This muscle runs close along the posterior
belly of the digastricus. Most frequently the digastric tendon
yuns through the substance of it. Its nerve comes from the facial

Fig. 8.
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elose to its exit from the stylo-mastoid foramen. Its action is to
raise and draw back the os-hyoides.

The digastric triangle is bounded above by the body of the
lower jaw, parotid gland, and mastoid process of the temporal bone 3
behind by the posterior belly of the digastricus; and in front by
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the anterior belly. The ohjects we have to examine in this
triangle are twelve in number, as follow :—

1. Submaxillary gland. 7. Stylo-maxillary ligament.

2. Facial vein, 8. Part of the parotid gland.

3. Facial artery. 9. Part of the external carotid artery.
4. Submental artery. 10. Mylo-hyoideus muscle,

8. Mylo-hyoidean nerve. 11. Hypoglossal nerve,

6. Submaxillary absorbent glands. 12, Part of the hyo-glossus muscle,

e In the ordinary position of the head, the sub-
1N DIax: ﬂ.'.['j" ; 5 .

salivary maxillary gland is partially concealed by the jaw,
e but when the head falls back the gland is more ex-
posed. It is about the size of a chestnut, and is divided into
several lobes. Its upper margin is covered by the body of the
jaw; its lower margin overlaps the side of the os-hyoides. Its
cutaneous surface is flat, but the lobes on its deep surface are
irregular, and often continuous with those of the sublingual gland.
By raising the gland we find that it lies upon the mylo-hyoideus,
the hyo-glossus, the stylo-glossus, the tendon of the digastricus,
and a portion of the hypoglossal nerve, seen above the tendon.
The facial artery lies in a groove on its upper border; and it is
separated from the parotid gland, which is situated behind it, by
the stylo-maxillary ligament. Mark these relations well, because
they are of importance, as we shall presently explain, in tying the
lingual artery. :

The duct of the gland (Wharton’s duct *) passes from its under
surface, runs forwards under the mylo-hyoideus and upon the
hyo-glossus muscle; it then passes beneath the gustatory nerve,
and subsequently runs between the sublingnal gland and the
genio-hyo-glossus, to open into the floor of the mouth, by the side
of the frenum lingue. Its length is about two inches ; its dimen-
sions are not equal throughout, for it is dilated about the midile,
and contracted at the orifice. Saliva, collected in the dilated
portion, is sometimes spirted to a considerable distance out of the

¥ Thom. Wharton, Adenographia, sen glandularum totius corporis descriptio. 12mo.
Amstel,, 1659,



38 SUBMAXILLARY REGION.

narrow orifice, in consequence of the sudden contraction of the
neighbouring muscles.

An abnormal dilatation of the submaxillary duct is called a
¢ ranula.’ Tt makes a tumour with semi-transpavent walls, percep-
tible beneath the tongue. In some cases, however, what appears
to be a ¢ranula’ is in reality a cyst formed in the loose areolar
tissue under the tongue, or an enlargement of one of the small
burse which are normally placed here*

The facial vein does not accompany the facial artery.
It leaves the face at the anterior edge of the masseter
m., then runs over the submaxillary gland, the digas-
tricus and stylo-hyoideus and the carotid artery, to join the internal
jugular. This is the rule—but there are frequent exceptions.
The principal point to remember is, that the vein runs superficial
to the gland, and that we must be cautious in opening abscesses
under the jaw.

The facial artery is the third branch of the external
carotid. It runs tortuously under the hypoglossal nerve,
: the posterior belly of the digastricus and style-hyoideus,
‘and underneath or through the substance of the submaxillary
-gland to the face, where it appears at the anterior border of the
masseter. Below the jaw the facial gives off the four following
branches : —

1. The ascending or inferior palatine artery runs up between
‘the stylo-glossus and the stylo-pharyngeus m. to the soft palate
and tonsils, and inosculates with the descending palatine, a branch
of the internal maxillary.

9. The tonsillar runs up between the internal pterygoid and
the stylo-glossus m., then, perforating the superior constrictar, sup-
plies the tonsil and root of the tongue. |

3. Glandular branches to the submaxillary gland.

4, The submental runs forwards upon the mylo-hyoideus muscle,
under the inferior maxilla, turns over the chin, and inosculates
with the terminal branches of the inferior dental and inferior

F:'Lciﬁ.l
Vel

Facial

‘Artery.

# These sublingual burse were first deseribed by Fleischmann, De novis sub-
lingua bursis, Nuremberg, 1841. :
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labial. It supplies the mylo-hyoideus, the anterior belly of the
digastricus, and the sublingual absorbent glands.

Mvlos Look for the mylo-hyoidean nerve near the sub-
hyoidean ~ mental artery. The nerve comes from the inferior
A dental (before its entrance into the dental foramen),
and running along a groove on the inner side of the jaw, advances
between the bone and the internal pterygoid m., to supply the
mylo-hyoideus and the anterior belly of the digastricus.

The submaxillary absorbent glands receive the absorbent vessels
of the face and the tongue. We often see them enlarged in cancer
of the tongue and cancer of the lower lip. It is worth remem-
bering that there are absorbent glands in the mesial line below
the chin.

The mylo-hyoideus arises from the mylo-hyoid ridge
of the lower jaw, as far back as the last molar tooth,
and is inserfed into the body of the os-hyoides. Its
fibres pass obliquely downwards and forwards, the posterior only
are inserted into the body of the os-hyoides, the anterior bLeing
attached to a median tendinous line, termed a ‘raphé.’ Thus the
muscles of opposite sides form a museular floor for the mouth. It
is supplied with nerves by the mylo-hyoid branch of the dental,
with blood by the submental a. The muscles of opposite sides
conjointly elevate the os-hyoides and the floor of the mouth—as
in deglutition.

Stylo- Thisr is simply a deep layer of the cervical fascia,
E‘Tgnaxr:::rl.? extending from the angle of the jaw to the styloid pro-
- cess. It is a broad sheet of fascia, and separates the
submaxillary gland from the parotid. It is continuous with the
faseia covering the pharynx; this gives it a surgical interest,
because it prevents accumulations of matter formed near the
tonsils and upper part of the pharynx from coming to the sur-
face.
- The remaining objects seen in the submaxillary triangle,
namely, the parotid gland, the external carotid, the hypoglossal
nerve, and the hyo-glossus muscle, will be described presently when
they can be better seen. Your attention should now be directed

Mylo-
hyoideus.
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to a piece of surgical anatomy, which will enable you readily to
find and tie the lingual artery. It is this:—

A horizontal incision being made zlong the body and greater
cornu of the os-hyoides through the skin, the platysma, and
the cervieal fascia, you will come at once upon the lower edge
of the submaxillary gland. Lift up the gland, which can be easily
done, and underneath it you will observe that the tendon of the
digastricus makes two sides of a triangle, of which the base is
formed by the hypoglossal nerve crossing the hyo-glossus m.
Within this little triangle, cut transversely through the fibres of
the byoglossus, and under them is the lingual artery. The first
time you perform this operation on the dead subject, you will
probably miss the artery and cut (through the middle constrictor)
into the pharynx.

The facial vessels must now be divided immediately below the
jaw. Reflect the anterior belly of the digastricus from its in-
sertion ; detach the mylo-hyoideus from the middle line and the
os-hyoides, and turn it over the body of the jaw, taking care not
to injure the muscle and structures beneath. The lower jaw must
now be sawn through, a little to the dissector’s side of the sym-
physis, and the bone drawn upwards by hooks. The tongue should
be drawn out of the mouth, and fastened by hooks. The os-
hyoides should be drawn down by means of hooks, so as to put the
parts on the stretch. All this done, we have to make out the
following ohjects, represented in fig. 9, p. 41.

1. Genio-hyoideus. 6. Sublingual gland.

2. Hyo-glossus, 7. Hypoglossal nerve.

3. Stylo-glossus. 8. Gustatory nerve.

4. Genio-hyo-glossus. 9. Submaxillary ganglion.
5. Submaxillary duct. 10. Lingual artery.

The genio-hyoideus arises from the inferior tubercle
behind the symphysis of the jaw, and is inserted into
the front of the body of the os-hyoides. This round
muscle is situated in the mesial line, parallel to its fellow. Its
nerve comes from the hypoglossal, and its blood from the
lingual artery. Its action is to draw the os-hyoides forwards and

Genio-
hyoidens.




SUBMAXILLARY REGION, 41

upwards ; and if the hyoid bone be fixed, it depresses the lower
jaw.

The hyo-glossus arises from the body, the greater
and lesser cornua of the os-hyoides, and is inserted into
the posterior two-thirds of the side of the tongue. It is a square
and flat muscle, and its fibres ascend nearly perpendicularly from
origin to insertion. Its nerve comes from the hypoglossal, and its
blood from the lingual artery  Its action (with that of its fellow)

Hyo-glossus.

Fig, 9.
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MUSCLES, VESSELS, AXD NERVES OF THE TONGUE.

is to depress the tongue. Observe the several objects which lie
upon the hyo-glossus; namely, the hypoglossal and gustatory
nerves, the submaxillary ganglion, the duct of the submaxillary
gland, and the sublingual gland. Beneath the hyo-glossus muscle
lie the lingual artery, part of the middle constrictor of the pharynx,

part of the genio-hyo-glossus, the lingualis muscle, and the glosso-
pharyngeal nerve.

|
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The genio-hyo-glossus arises by a tendon from the
Genio-hyo-  UPPer tubercle behind the symphysis of the lower jaw,
glossus. and is inserted into the os-hyoides and the tongue from
the base to theapex. It is the largest and most important
of the museles of the tongue. It is fan-shaped, with the apex
attached to the symphysis: thence its fibres radiate into the entire
length of the tongue. It derives its nerves from the hypoglossal,
and its blood from the lingual artery. Its action is varions. The
posterior fibres, by raising the os-hyoides and drawing forwards
the base of the tongue, protrude the tongue out of the mouth ;
the anterior draw the tongue back again. When every part of the
muscle acts, it draws down the whole tongue, and is therefure one
of the chief muscles concerned in suction.

The stylo-glossus, a long and slender muscle, arises
from the apex of the styloid process and the stylo-
maxillary ligament, and is inserted along the side of
the tongue. It runs outside the hyo-glossus nearly to the tip of
the tongue. Its nerve comes from the hypoglossal. Its action is
to retract the tongue. _

Hy The hypoglossal, or ninth cercbral nerve, is the motor
ypo-
glossal nerve of the muscles of the tongue. It arises (by
i several roots) from the front of the medulla oblongata
between the pyramid and the olive. After leaving the skull
through the anterior condyloid foramen, it lies beneath the internal
jugular vein and internal carotid artery, where it is intimately
connected with the pneumogastric nerve; it then comes up
between the artery and vein, and, immediately below the posterior
belly of the digastricus, curves forwards round the occipital, over
both ecarotid and facial arteries. It then crosses the hyo-glossus
muscle, and passing beneath the mylo-hyoid, divides into branches
which supply all the muscles of the tongue; namely, the stylo-
glossus, hyo-glossus, genio-hyo-glossus, lingualis, and the genio-
hyoideus. As it curves round the occipital artery, the hypoglossal
nerve sends the ¢descendens noni’ to the depressors of the
os-hyoides (p. 25). It also sends a nerve to the thyro-hyoideus;
which proceeds from it where it crosses over the external carotid,

Stylo-
glossus.
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Near the anterior border of the hyo-glossus, it communicates with
the gustatory nerve. (Fig. 9.)

The hypoglossal at its origin is purely a mofor nerve. But after
leaving the skull, it receives communications from the first two
cervical nerves. These communications are important physiologi-
cally for two reasons :—1. They account for the hypoglossal nerve
containing sensitive fibres. 2. They contribute the greater part of
the filaments of the ¢ descendens noni.” It is also connected with
the pneumogastric and sympathetic nerves at the base of the skull.
Sublingual The sublingual gland lies immediately beneath the
salivary mucous membrane of the floor of the mouth. Itsshape
gland. is oblong, with the long axis (abont an inch and a half)
‘directed from before backwards. It rests upon the upper surface of
the mylo-hyoid musele, and towards the mesial line it is in contact
with the hyo-glossus and the genio-hyo-glossus.

The ducts of the sublingual gland (duets of Rivinus®) vary in
number from eight to twenty. They terminate by minute open-
ings behind the orifice of the submaxillary duct, along a ridge
upon the floor of the mouth. The ducts of some of the lobes ter-
minate in the submaxillary duet.

The duct of the submaxillary gland may now be traced across
the hyo-glossus, and under the gustatory nerve to the floor of the
mouth,

Gttators This nerve is a branch of the inferior maxillary or
S third division of the fifth pair of cerebral nerves. It
descends between the ramus of the jaw and the internal
pterygoid muscle, comes forwards over the superior constrictor of
the pharynx and along the upper part of the hyo-glossus, crossing
at an acute angle over the duct of the submaxillary gland. Having
reached the under part of the tongue, the nerve divides into fila-
ments which supply the papille on its anterior three-fourths.
Submaxil. Look at the lower border of the gustatory nerve
lury gan-  before it crosses the submaxillary duet: you will find a
Lo small ganglion, about the size of a pin’s head. Like
the other ganglia in connection with the branches of the fifth pair,
* Aug. Quirin. Rivinus, de Dyspepsia. Lips. 1678.
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it receives nerve-filaments of three different kinds—viz. motor,
sensitive, and sympathetic. Its motor root is the chorda tympani,
which, apparently a branch of the gustatory, is derived from the
facial nerve (a nerve of motion). Its sensitive roots proceed from
the gustatory; and its connection with the sympathetic system of
nerves is established by a branch which comes from the ¢ nervi
molles ’ round the facial artery. Thus provided with nerves, the
ganglion supplies the submaxillary and sublingual glands and
their ducts.

The lingual artery is generally the second branch of
the external carotid. Curving slightly upwards from its
origin, the artery soon runs forwards beneath the hyo-
glossus muscle, parallel to the os-hyoides. At the anterior edge of
the hyo-glossus it ascends to the under surface of the tongue, and
is continued forwards to the apex of the tongue under the name of
¢ranine.” The curves made by the artery are for the purpose of
allowing the elongation of the tongue. Under the hyo-glossus, the
artery lies upon the middle constrictor of the pharynx, and the
genio-hyo-glossus muscles; in the substance of the tongue, it lies
between the genio-hyo-glossus and the lingualis. Its branches are
as follow :—

1. The hyoid, a small artery which runs along the upper border
of the hyoid bone, supplying the muscles and anastomosing with
its fellow.

2. The dorsales linguce, two or more, which run under the
hyo -glossus to the back of the tongue.

3. The sublingual, arising near the anterior border of the hyo-
glossus, supplies the sublingual gland, the mylo-hyoideus, and the
mucous membrane of the mouth and gums. This artery gene-
rally gives off the little artery of the ¢ frenum lingue,” which is
sometimes wounded in cutting the fremum in children who are
tongue-tied ; especially when we neglect the rule of pointing the
scissors downwards and backwards.

4. The ranine is the termination of the lingual artery. As it
runs forwards to the tip of the tongue along the outer side of the
genio-hyo-glossus, it distributes branches to the tongue, and at the
tip inosculates slightly with its fellow.

Lingual
artery.
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The lingual veinn runs over the hyo-glossus, and terminates in
the internal jugular.

The best place for finding and tying the lingual artery has
already been mentioned. The rule laid down is trustworthy only
when the artery runs its normal course. I have known an instance
in which a good anatomist failed in an attempt to tie the lingnal
artery, because the vessel arose from the facial behind the sub-
maxillary gland, and then passed through the mylo-hyoideus to
reach the tongue.

Study next the course and relations of the external carotid
artery, and its branches in the neck. In preparing a view of them,
observe that nearly all the veins lie in front of their corresponding
arteries, |
o The external carotid arises from the common carotid
relations  about the level of the upper border of the thyroid car-
:‘:I_tnl_:'; oy, tilage. It ascends beneath the hypoglossal nerve, the
rotid ar-  facial and lingual veins, the posterior belly of the
S digastricus and stylo-hyoideus, enters the parotid gland,
where it lies beneath the facial nerve and external jugular vein,
and terminates near the neck of the jaw, by dividing into the
temporal and internal maxillary arteries.

Notice the relative position which the external and internal
carotids bear to each other. The external lies at first on the same
plane with, but nearer to the side of the pharynx than the internal.
The external, however, soon changes its position, and ecrosses
obliquely in front of the internal to reach the space between the
angle of the jaw and the mastoid process. The internal carotid
ascends perpendicularly by the side of the pharynz to the base of
the skull.

The external is separated from the internal carotid by the stylo-
glossus and stylo-pharyngeus muscles, the glosso-pharyngeal nerve,
and the stylo-hyoid ligament.

The external carotid gives off the following branches :—

1, The superior thyroid. 5. The posterior auricular.

2. The lingual. 6. The internal maxillary.

3. The facial, 7. The temporal.

4. The oceipital. 8. The ascending pharyngeal.

*
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The superior thyroid, the first branch of the external
ts}:;[’:iig' carotid, arises just below the great cornu of the os-
artery. hyoides, It runs beneath the omo-hyoid, sterno-hyoid,

and sterno-thyroid muscles to the upper and front
surface of the thyroid body, in which it terminates. Its branches
are the four following :—

1. The hyoid, a small muscular branch, runs horizontally in-
wards below the greater cornu of the os-hyoides, and anastomoses
with its fellow.

2. The superior laryngeal branch, accompanied by the supe-
rior laryngeal nerve, runs beneath the thyro-hyoid muscle,
perforates the thyro-hyoid membrane (sometimes the thyroid
cartilage), and supplies the muscles and the mucous membrane
of the larynx.

3. The sterno-mastoid, a small branch variable as to origin,
descends over the sheath of the ecarotid artery to the mastoid
muscle.

4. The erico-thyroid, an artery of great interest in reference to
the operation of laryngotomy, crosses the crico-thyroid membrane,
and communicates with a corresponding branch on the opposite
side (fig. 7, p. 25). One or two small branches pass through the
membrane to the interior of the larynx. It is important to know
that the crico-thyroid artery often varies in direction and size. In
most ecases it is small, and runs across the centre of the membrane;
we should therefore be least likely to wound it in laryngotomy, by
dividing the membrane close to the cricoid cartilage. But it is
by no means infrequent to find this artery of considerable size,
taking an oblique or a perpendicular direction in front of the
membrane, and finally distributed to one of the lobes of the
thyroid body. I have seen several instances in which the mem-
brane was crossed by the main trunk of the superior thyroid.
These facts should establish the practical rule in laryngotomy, not
to make an opening into the larynx until we have fairly exposed
the parts, and ascertained whether any large artery lies in the
way.

Among the many arterial inosculations about the thyroid body

L3
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are two which deserve notice ; the one 18 formed between the two
superior thyroid arteries along the upper border of the isthmus,
the other takes place along the back part of the lateral lobe
between the superior and inferior thyroid.

The superior thyroid vein crosses the sheath of the common
carotid, and joins the internal jugular,

The superior laryngeal nerve, mentioned as accompanying the
superior laryngeal artery, comes from the inferior ganglion of the
pnenmogastrie. It descends by the side of the pharynx, behind
both carotid arteries, enters the larynx through the thyro-hyoid
membrane, and supplies the mucous membrane of the larynx with
its exquisite sensibility. Some of its branches may be traced
upwards to supply the epiglottis and base of the tongue; others
descend to the € rima glottidis;” and a large branch passes down
behind the ala of the thyroid cartilage to join the recurrent
laryngeal nerve.

Before it enters the larynx, the nerve sends the ¢external
laryngeal * branch to supply the erico-thyroid muscle.

Lingual The lingual artery and its branches have been de-
artery. seribed {P' 44).

Facial The facial artery and its branches below the jaw have
BT been described (p. 38).

Occipital The occipital artery, the fourth branch of the ex-
artery. ternal carotid, runs backwards along the lower border

of the digastricus towards the mastoid process. It then
passes under all the muscles inserted into the mastoid process—
namely, the sterno-mastoid, the splenius capitis, and the trachelo-
mastoid.  Arrived at the back of the head, the artery runs super-
ficial to the complexus, and divides into wide-spreading branches
for the supply of the scalp. Observe that in the first part of its
course, the occipital artery crosses over the internal carotid artery,
the internal jugular vein, the spinal accessory nerve, and is itself
crossed by the hypoglossal nerve. It sends off the three following
branches :—

1. The sterno-mastoid, which enters the musele with the nervus
ACCERROTINS, :
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2. The posterior meningeal ascends with the internal jugular
vein, and enters the cranium through the foramen jugulare to
supply the dura mater.

8. The princeps cervicis, which we shall see better hereafter,
runs down the back of the neck under the complexus, supplies
this muscle and the semi-spinalis colli.

The occipital vein usually terminates in the internal jugular,
sometimes in the external.

Piitatiot The posterior auricular artery, the fifth branch of
auricular  the external carotid, arises above the digastric muscle,
it and Tuns, under cover of the parotid gland, to the
furrow between the cartilage of the ear and the mastoid process.
Above the mastoid process it divides into two branches, a posterior
which inosculates with the occipital, and an anterior which com-
municates with the temporal. It supplies the back of the scalp
and the cartilage of the ear. Its only named branch is the stylo-
mastoid, a very constant little artery, which runs through the
stylo-mastoid foramen to the tympanum of the ear.

Patadios The posterior anricular nerve lies close to the corre-
aurilar  sponding artery. It is the first branch of the facial
i after its exit from the stylo-mastoid foramen. It runs
behind the ear and divides into an auricular branch which supplies
the retrahens and attollens aurem, and an oceipital branch distri-
buted to the posterior belly of the occipito-frontalis.

A This artery arises near the division of the common
pharyngeal  carotid. It ascends between the internal carotid and
DY the side of the pharynx to the base of the skull, lying
upon the rectus capitis anticus major. It gives off some pharyn-
geal branches which supply the constrictor muscles. It then
enters the pharynx above the free border of the superior con-
strictor, and terminates on the soft palate, the Eustachian tube,
and the tonsils. It gives off a meningeal branch, which passes
through the foramen lacerum medium to the dura mater in the
middle fossa.

The examination of the two remaining branches of the external
carotid— namely, the internal maxillary and temporal, must be
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for the present postponed. Meantime, let us make out the deep
eervical plexus and its branches,

Gorvical This plexus is formed by the anterior branches of
plexus of  the four upper cervical nerves. It consists of a series
AR of loop-like communications, which take place between
these nerves, close to the transverse processes of the four upper
cervical vertebree, The plexus is situated behind the sterno-
mastoid and internal jugular vein, and lies in front of the scalenus
medius and the levator anguli scapulze.

The plexus gives off superficial and deep branches. The super-
ficial branches have been already described (p. 16).

The deep branches may be divided into an internal and an
external series,

INTERNAL SeRIES.—1. The phrenic arises from the third, fourth,
and fifth cervical nerves, and passes through the thorax to be
distributed to the diaphragm.

2. The communicantes noni come from the second and third
cervical nerves, wind round the internal jugular vein, and join the
descendens noni in front of the carotid sheath, supplying the de-
pressor muscles of the os-hyoides and larynx,

3. Muscular branches to the recti antici and lateralis and longus
eolli muscles.

4. Branches which communicate with the pneumogastric, hypo-
glossal, and sympathetic nerves, and one to join the fifth cervical,

ExTERNAL SERies.—1. One or more branches to the nervus
aceessorius. .

- 2. Muscular branches to supply the trapezius, levator anguli
scapule, scalenus medius, and sterno-mastoid.

The clavicle should now be sawn through the middle, and the
sternal half raised with the sterno-mastoid attached, so that the
bone can be replaced, to study its relation to the subjacent parts.
The scalene muscles and the subclavian artery throughout its whole
course must next be carefully dissected.

The scalene muscles, so called from their resemblance to a
scalene triangle, extend. from the transverse processes of the
cervical vertebre to the first and second ribs. They may be con-

1




50 SCALENE MUSCLES.

sidered as intercostal muscles, since the transverse processes of the
cervical vertebr® are but rudimentary ribs. Anatomists describe
them as three separate muscles—an anterior, a middle, and a
posterior; the anterior and middle are attached to the first rib, the
posterior to the second. In plan and purpose these three muscles
are one,

Sealenus The scalenus anticus arises from the anterior tubercles
auticus. of the transverse processes of the third, fourth, fifth, and
sixth cervical vertebra, and is énserted by a flat tendon into the
tubercle on the inner border of the first rib.

Sealenns The scalenus medius arises from the posterior
medius, tubercles of the transverse processes of the six Jower
cervical vertebrw, and is inserfed into the first rib behind the
scalenus anticus,

S The scalenus posticus arises from the posterior
posticus.  tubercles of the transverse processes of the two or three
lower cervical vertebra, and is inserted into the second rib between
its tubercle and angle.

The scalene muscles are important agents in raising the thorax,
in a deep inspiration. Take a deep breath, and you can easily feel
them contracting. They can bend the cervical portion of the
spine, if their lower attachment be the fixed point, as in rising
from the recumbent position,

The scalenus anticus is just one of those museles about which
we ought to know well all that lies in front of it, and all that lies
behind it. In front of it are, the phrenic nerve, the subeclavian
vein, the supra-scapular and posterior scapular arteries. Behind
it are the subelavian artery and the five nerves which form the
brachial plexus.

Make your finger familiar with the feel of the tubercle on the
first rib, to which the scalenus anticus is attached. This tubercle
is the best guide to the subclavian artery, for it guides you to the
outer edge of the scalenus anticus, where you must look for the
vessel. Is the scalenus antieus entirely concealed from view by the
cterno-mastoid or not? This will depend upon the breadth of the
clavicular attachment of the sterno-mastoid. As a general rule, it
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may be said, that the scalene muscle is concealed by the sterno-
mastoid, and that consequently, in tying the subclavian artery, it
will greatly facilitate the operation, if the clavicular origin of the
muscle be partially divided.

Tvenia The phrenic nerve runs down in front of the scalenus
nerve. anticus, from the outer to the inner border. It arises
from the third, fourth, and fifth cervical nerves, but chiefly from
the fourth. It enters the chest between the subelavian artery and
vein, crosses in front of the internal mammary artery, and con-
tinues its course between the pericardium and pleura, in front of
the root of the lung, to the diaphragm, which it supplies.

When the spinal cord is injured above the fourth cervical ver-
tebra, the origin of the phrenic is implicated ; therefore the dia-
phragm, as well as the other muscles of inspiration, are paralysed.
Death is the immediate result.*

; COURSE AND RELATIONS OF THE SUBCLAVIAN ARTERIES.

The left subclavian artery differs from the right, not only in its
origin, but in the relations of the first part of its course. The
right should, therefore, be examined first, and then the differences
between it and left.

The right subclavian artery is one of the two great branches
Right sub- into which the arteria innominata divides behind the
clavian ar-  sterno-clavicular joint. It runs outwards behind the

BLLaTy scalenus anticus, then inclines downwards over the

* The phrenie nerve is frequently joined by a filament from that branch of the
brachial plexus which supplies the subelavius muscle. It is important to be aware
that cases sometimes ocenr in which this seemingly insignificant filament is a branch
of considerable size, and forms the greater portion of the phrenic itself. I have met
Wwith many instances in which this accessory branch was larger than the regular
trunk; in all of them it crossed over the subclavian artery in the third part of its
course, and would probably have been injured in the operation of tying this vessel.,
That such an accident has actually happened is recorded by Bransby Cooper in his
surgical lectures. He speaks of having injured this accessory branch of the phrenic

in tying the subclavian artery. The patient had incessant spasm of the diaphragm
till he died. "

$
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first rib, at the lower border of which it takes the name of ©axil-
lary.’ The artery describes a curve, of which the greatest con-
vexity is between the scalene muscles. The height to which the
arch ascends varies. Generally, it rises higher in women than in
men, on the right side than on the left.

To study its relations more precisely, the course of the sub-
clavian is divided into three parts :—1. The part which intervenes
between its origin and the inner border of the scalenus anticus,
2, That which lies behind the scalenus. 3. That which intervenes
between the outer border of the scalenus and the lower border of
the first rib.

The first portion of the artery lies deeply in the neck and passes
upwards and outwards to the inner border of the scalenus anticus.
It is covered by the skin, platysma, superficial and deep fasciz,
the sternal end of the clavicle, the sterno-mastoid, sterno-hyoid,
and sterno-thyroid muscles, and a layer of deep fascia, continued
from the inner border of the scalenus anticus. It is crossed by
the internal jugular and vertebral veins, by the pneumogastric
and phrenic nerves, and by some cardiac filaments of the
sympathetic. Behind the artery are the recurrent branch of
the pneumogastrie, the sympathetic nerve, the apex of the lung
and the pleura. Three branches arise from this portion of the
subclavian—rviz., the vertebral, internal mammary, and thyroid
axis.

In the second part of its course, the artery lies between the
scalene museles. It is covered by skin, platysma, and superficial
fascia, by the clavicular origin of the sterno-mastoid, the deep
cervical fascia, and by the scalenns anticus and phrenic nerve
which separate it from the subclavian vein. Behind the artery
is the scalenus medius; above it, is the brachial plexus. Only one
branch, the superior intercostal, is given off from this part of the
artery.

In the third part of its course, the artery passes downwards and
outwards, and lies upon the surface of the first rib. Here it is
covered by the skin, platysma, and two layers of the cervical
fascia 3 subsequently by the supra-scapular artery, the clavicle, the
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subelavius musele, with its nerve; and, what 1s of much more con-
sequence, it is here crossed by the external jugular and (often) the
supra and posterior scapular veins; so that we have lere a con-

Tig. 10.
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iliuence of large veins in front of the artery. The subelavian vein
18 situated below the artery, but on a plane anterior to it. Above
the artery and to its outer side, are the trunk nerves of the
brachial plexus. One of these nerves (the conjoined fifth and
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sixth cerviecal) runs so nearly parallel with the artery, and on
a plane anterior to it, that it is quite possible to mistake the
nerve for the artery, in the operation of tying it. I have heard
a hospital surgeon of great experience say, that he had seen this
mistake committed three times during life. Behind the artery
is the scalenus medius, and below it the first rib. In this part
of its course, the artery as a rule gives off no branches; the most
frequent exceptions are the posterior scapular, and supra-sca-
pular,

The left subclavian is the last of the three great branches which
arise from the arch of the aorta. It ascends nearly
vertically out of the chest, and then arches in front of
the apex of the lung and pleura to reach the inner
border of the scalenus anticus, behind which it runs over the
first rib.

In the first part of its course, the left subclavian lies deeply in
the chest, near the spine. On its left side it is covered by the
pleura; on its right side are the thoracic duct, the cesophagns and
the trachea: the pneumogastric, phrenic, and sympathetic nerves,
and the left carotid artery run nearly parallel with it: the left
brachio-cephalic vein crosses in front of it. Behind it, is the
longus colli muscle and the inferior cervical ganglion.

Arrived at the level of the upper part of the chest, the left
subclavian arches, like the right, over the apex of the lung, and
has similar relations—namely, in front, it is covered by the sternal
end of the clavicle, the sterno-mastoid, sterno-hyoid, and sterno-
thyroid muscles, and by the internal jugular and vertebral veins:
behind it, are the apex of the lung and the pleura.

Behind the scalenus anticus, and on the surface of the first rib,
the relations of the left subclavian are similar to those of the right
(p. 62).

The left subclavian, then, differs from the right only in the first
part of its course. Now what are these differences?

1. The left subeclavian comes direct from the arch of the aorta,
and is therefore longer, deeper in the chest, and more vertical
than the right, which comes from the arteria innominata.

Left subela-
vian artery.
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9, The left subelavian is in close relation with the sophagus
and the thoracie duct: the right 1s not.

3. The left subclavian is crossed by the left hrachm -cephalic
vein.

4. The left subelavian has the phrenie, pneumogastric, and sym-
p:;]_t.hﬁtif_: Nnerves HEMIF par&lle]. with it; on the l‘ight side, these
nerves cross the artery at a nearly right angle.

5. The left subelavian is not embraced by the recurrent laryn-
geal nerve, like the right subclavian.

The thoracic duct bears an important relation to the left sub-
clavian. It ascends from the chest to the left of the wmsophagus
and behind the artery; then arches behind the internal jugular
vein, and terminates in the subclavian vein at its junction with
the jugular. The duet is so thin and transparent that it easily
escapes observation ; it is most readily found by raising the sub-
clavian vein close to its junection with the jugular, and searching
with the handle of the scalpel on the inner side of the scalenus
anticus, in front of the vertebral vein.

Before tracing the branches of the subelavian artery, consider
some points relating to the operation of tying it.

To tie the artery in the first part of its course, namely, on the
inner edge of the scalenus anticus, is an operation of great difficulty
and danger, even with the parts in a normal position. The great
depth at which the artery is placed, the size and close proximity
of its numerous branches, the large veins by which it is covered,
its connection with the pneamogastrie, recurrent laryngeal, phrenic,
and sympathetic nerves, and above all its close contiguity with the
pleura, form a combination of ecireumstances so formidable that
one cannot be surprised the operation has never been performed
with a favourable result.

In the second part of its course, namely, between the scalene
muscles, the artery is more accessible, It would be necessary to
divide the clavicular origin of the sterno-mastoid, the cervical
fascia, and the scalenus anticus, to reach the vessel; the phrenie
nerve and the subclavian vein would be the chief objects exposed
to injury. This operation was performed first and with success by
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Dupuytren in the year 1819, More recently it has been performed
by Dr. Warren, of Boston. The patient recovered, though the
pleura was wounded.*

But in the last part of its course, that is, on the outer side of
the scalenus, the artery may be tied with comparative facility.
The incision should be made from three to four inches in length,
parallel with the upper border of the clavicle. We divide the
platysma, some of the supra-clavicular nerves, and the cervical
fascia. The external jugular vein must be drawn to the outer
side, or divided and tied at both ends. With the finger and the
handle of the scalpel we then make our way down to the outer
edge of the scalenus anticus, behind which the artery will be found
lying upon the first rib, Remember the tubercle on the inner edge
of the rib which indicates the insertion of the scalenus: this
tubercle is the best guide to the artery. It will be necessary to
divide a layer of fascia which immediately covers the vessel before
the needle can be introduced around it. Mr. Ramsden of St.
Bartholomew’s Hospital was the first who tied the subelavian in
the third part of its course, in the year 1809 ; since that time the
operation hrs been repeatedly performed, with most favourable
results.

In the hands of a surgeon possessed of a practical knowledge of
anatomy the operation is easy, provided all circumstances be
favourable; but circumstances are often very unfavourable. It
often happens that the aneurismal or other tumour, on account of
which the operation is performed, raises the clavicle beyond its
natural level, and so disturbs the parts, that to expose the artery
and place a ligature around it becomes exceedingly difficult-
Under such circumstances one cannot be surprised that even dis-
tingnished anatomists have committed mistakes. Sir Astley
Coopert failed in one instance. Dupuytren perforated the artery
with the point of the needle, and included one of the nerves in the
ligature : fatal hamorrhage was the result.t T was present at an

#* Med, Chirnrg. Trans., vol. xxix. p. 25.
4+ London Medical Review, vol. ii. p. 300,
+ Edinburgh Med. and Surg. Journal, vol. xvi. 1820.
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operation in which the large nerve (a branch of the brachial plexus)
which runs parallel with and on a plain anterior to the artery was
mistaken for it and tied; the surgeon being deceived by the pulsa-
tion communicated to the nerve.

Branchs of The branches of the subelavian extend so far, that in
the subela-  the present dissection we can trace them only for a short
vian artery.  qistance. They are four in number :

1. The vertebral.

2, The thyroid axis, which gives off the inferior thyroid, supra-
scapular, posterior-scapular, and cervicalis ascendens,

3. The internal mammary.

4. The superior intercostal, which gives off the deep cer-
vical.

As a rule, three branches are given off from the subclavian in
the first part of its course—the vertebral, internal maromary, and
thyroid axis—and one from the second part, the superior inter-
costal. The most frequent deviation is, that the posterior scapular
(transversalis colli) arises from the subclavian in the third part of
its course,®

This, the first and largest branch, arises from the
EE;ET”'] upper part of the subclavian. For a short distance it
- lies in the interval between the scalenus anticus and the
longus colli. Here it enters the foramen in the transverse process
of the sixth cervical vertebra, and ascends through the foramina
in the transverse processes of the succeeding vertebrz. In the
interval between the axis and the atlas, the artery makes a sigmoid
enrve, that it may not be stretched in the rotation of the head.
Having traversed the foramen of the atlas, the artery curves
backwards along the groove in its arch, perforates the posterior
occipito-allantoid ligament and the dura mater, then enters the
skull through the foramen magnum, and unites with its fellow

* With reference to the origin of the posterior scapular (transversalis colli) artery,
I made special observations during the winter session of 1858-59. I found that this
artery was given off most frequently, not by the thyroid axis, but by the subclavian
in the third part of its course. Under these circumstances the superficialis colli a.
generally eame from the thyroid axis.
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near the lower border of the ¢ pons Varolii,’ to form the basilar
artery,

The vertebral artery is accompanied by slender nerves from the
inferior cervical ganglion of the sympathetic. These nerves com-
municate with the spinal nerves forming the brachial plexus.

Destined for the brain, the vertebral gives off no branches in
the neck, except a few small ones to the deeply-seated muscles;
it furnishes, however, to the spinal cord and its membranes small
arteries which pass through the intervertebral foramina.

The vertebral vein is formed by small branches from the musecles
near the foramen magnum. It descends in front of the artery
through the foramina in the transverse processes, and joins the
brachio-cephalic vein. It receives the veins from the cervieal
portion of the spinal cord. In some subjects it communiecates with
the lateral sinus by a branch through the posterior condyloid
foramen.

The cervical nerves pass through the intervertebral foramina
behind the vertebral artery, so that the artery runs hehind its
vein, and in front of the nerves.

The thyroid awxis arises from the subelavian near the
inner edge of the scalenus anticus, and after a course of
a quarter of an inch divides into four branches, which
take different directions; namely, the inferior thyroid, the posterior
scapular, the supra-scapular, and the ascending cervical.

The inferior thyroid artery ascends tortuously behind the
sheath of the common carotid and the sympathetic nerve, to the
deep surface of the thyroid body, in which it communicates freely
with the superior thyroid and with its fellow. It gives small
branches to the trachea, the esopbagus, and the larynx.

The ascending cervical artery usually arises from the inferior
thyroid. It ascends close to the spine, between the scalenus
anticus and the rectus capitis anticus major, and terminates in
small branches, some of which supply these muscles; others enter
the intervertebral foramina, and supply the spinal cord and its
membranes.

The supra-scapular artery (transversalis humeri) runs outwards

TIEymid

AX18.
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over the scalenus anticus, then directly beneath and parallel with
the eclavicle; crossing over the third part of the subclavian artery
to the superior border of the scapula, it passes above the trans-
verse ligament which bridges over the notch, and divides into
hrnncheé, some of which ramify above, others below, the spine of
this bone. It inosculates freely in the infra-spinous fossa with the
¢ dorsalis scapule,” a branch of the subscapular, and with the
posterior scapular artery. Near the notch, it is joined by the
supra-scapular nerve, which runs through it.

The posterior scapular (transversalis colli) artery, of which the
normal origin is said to be from the thyroid axis, very frequently
arises from the subclavian in the last part of its course. It is larger
than the preceding artery, and runs tortuously across the side of the
neck (hicher than the supra-scapular), over the scalene muscles
and the great nerves of the brachial plexus (sometimes between
them), and disappears beneath the trapezius and the levator anguli
scapul® to reach the posterior angle of the scapula. It then runs
beneath the rbomboid musecles, in which it is lost. In the space
between the sterno-mastoid and trapezius, the posterior scapular
gives off the ¢superficialis colli.” This vessel proceeds tortuously
across the posterior triangle of the neck to the under surface of
the trapezius, which, with the levator anguli scapula, it principally
supplies.

The superficialis colli often comes direct from the thyroid axis,
when the posterior scapular arises from the last part of the sub-
clavian,

The veins corresponding to the supra-scapular and posterior
scapular arteries terminate in the external jugular, sometimes in
the subclavian. The middle thyroid vein crosses in front of the
common carotid artery, and joins the internal jugular.

This artery arises from the subelavian opposite to the thyroid
axis. It enters the chest behind the subeclavian vein,
and descends behind the cartilages of the ribs, about
half an inch from the sternum. Its further progress
will be examined in the dissection of the chest. The correspond-
ing vein most frequently terminates in the brachio-cephalie.

Internal
In il.m'IIlﬂ-'['}'.-
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This artery is given off by the subclavian behind the
scalenus anticus, so that you must divide the muscle to
see it. It descends into the chest behind the pleura,
passing over the necks of the first and second ribs, and furnishes
the arteries of the two upper intercostal spaces. It usually inoscu-
lates with the first inter-
costal branch of the aorta.
The corresponding vein
: terminates on the right
~ G side in the vena azygos;
' on the left in the brachio-
cephalie.

Superior
intercostal.

Fig. 11.

L._. o -

This artery
arises from the
superior inter-
costal, seldom direct from
the subclavian. It goes
to the back of the meck
between the first rib and
the transverse process of
the last cervical vertebra,
and ascends between the
complexus and the semi-
spinalis colli, both of which
it supplies. It sometimes
inosculates with the ¢ prin-
ceps cervicis,’ a branch of
the occipital a.

To test your knowledge
of the branches of the sub-

clavian artery, reflect upon

DIAGRAM TO SHOW THE INOSCULATIONS OF THE the answer to the follow-
SUBCLAVIAN ARTEKY.

Deep

cervieal.

VERTERDL

ing question :—If the ar-
tery were tied in the first part of its course before it gives off any
branches, how would the arm be supplied with blood? The
answer is, by five collateral channels, as follow :—1. By the com-
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munications between the superior and inferior thyroid : 2. By the
communication between the two vertebral: 3. By the communi-
cations between the internal mammary and the intercostals and
the epigastric: 4. By the communications between the thoracic
branches of the axillary, and the intercostal branches of the aorta:
5. By the communications between the superior intercostal and
the aortic intercostal. These inosculations are shown in the
diagram, p. 60,

Again, if the subclavian were tied in the third part of its course,
the circulation would be carried on by the communications :—1.
Between the supra-scapular and dorsalis scapule (branch of sub-
scapular): 2. Between the posterior scapular and the subscapular:
3. Between the long and short thoracic on the one hand, and the
internal mammary and aortic intercostals on the other,

£ The subelavian vein does not form an arch like the
Subelavian : 2 2
vein, artery, but proceeds in a nearly straight line over the

first rib to join the internal jugular. Throughout its

whole course the vein is situated on a plane anterior to and a little
lower than the artery, from which it is separated by the scalenus
anticus, the phrenic and pneumogastric nerves, It has a valve
just before its junction with the internal jugular. Tt receives the
anterior jugular, external juwular, and through it the supra-
geapular emd posterior-scapular veins.
Brachial The large nerves forming the plems which supplies
plexus the upper extremity are the anterior divisions of the
of nerves.  four lower cervical and the first dorsal. Emerging
from the intervertebral foramina they appear between the anterior
and middle scalene muscles, and pass with the subelavian artery
into the axilla, To this bundle of nerves the name ‘plexus’ is
given, on account of their mutual communications. The plexus
at its root is wide, and situated higher than the subclavian artery,
and nearly on the same plane ; but as the plexus descends beneath
the clavicle its component nerves converge, and in the axilla, com-
pletely surround the artery. '
- The plexus is crossed superficially by the omo-hyoid 1nu$cle,
and by the supra-scapular and posterior scapular arteries.
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and first dorsal. The branch joining the trunk formed by the
eighth cervical and first dorsal usually receives a large reinforce-
ment from the conjoined fifth and sixth cervical. Thus two great
trunks are formed, which lie for some distance above and to the
outer side of the subelavian artery. Beneath the clavicle, a third
cord is formed by the junction of a fasciculus from each of the two
primary trunks, so that in the axilla there are three large cords,
one external to the axillary artery, one internal to it, the third
behind it.*

The plexus gives off above the clavicle the following nerves:—

@. A branch forming one of the roots of the phrenic arises from
the fifth cervical. _

b. Nerve to the subclavius m.—This proceeds from the fifth
and sixth cervical, and crosses the subclavian artery in the third
part of its course. It frequently sends a filament, which passes in
front of the subelavian vein to join the phrenic nerve.

¢. Nerves to the scalene and the longus colli muscles are given
off from the lower cervical nerves as they leave the intervertebral
foramina.

d. Nerve to the rhomboid muscles.—This arises from the fifth
and sixth cervical nerves, and accompanies the posterior scapular
artery, beneath the levator anguli secapul®, which, as well as the
rhomboid muscles, it supplies.

e. The supra-scapular nerve arises from the cord formed by
the fifth, sixth, and seventh ecervical m., runs to the upper border
of the scapula, where it meets with the corresponding artery, and
then passing through the noteh in the scapula, terminates in the
supra-spinatus and infra-spinatus m.

f- The nerve (called external respiratory by Sir C. Bell) to the
serratus magnus arises from the fifth and sixth cervical, appears
between the middle and posterior scalene muscles, then descends
behind the plexus and the subelavian vessels to the outer surface
of the serratus magnus, to which it is exclusively distributed.

¥ This seems, from a number of dissections, to be the most frequent arrangement of

the nerves forming the brachial plexus. This arrangement is, however, very variable,
often differing on the two sides in the same subject.
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It only remains to be observed that the upper cord of the
brachial plexus receives a branch from the lower cord of the cer-
vical, and that each of its component nerves communicate by
slender filaments with the sympathetic system.

Below the clavicle the plexus divides into branches for the
supply of the arm; namely, the anterior thoracic nerves (two in
number, to the pectoralis major and minor), the subscapular (three
in number, to the subscapularis, the latissimus dorsi, and teres
major), the circumflex (to the deltoid and teres minor), the
median, the musculo-spiral, the ulnar, the external cutaneous,
the internal cutaneous, and the lesser internal cutaneous (nerve of
Wrisberg ).

DISSECTION OF THE FACE.

Much practice is required to make a good dissection of the face.
The muscles of expression are numerous and complicated ; they
are interwoven with the subcutaneous tissue and closely united to
the skin : their fibres are often pale and indistinet. The face is
amply supplied with motor and sensitive nerves, of which the
ramifications extend far and wide. Therefore you must not be
discouraged, if in a first attempt you fail to make a satisfactory
display of the parts.

The cheeks and nostrils should be distended with horsehair,
and the lips sewn together.

Make an incision down the mesial line of the face: another
from the chin along the base of the lower jaw to the angle, then
prolong it in front of the ear to the zygoma. Reflect the skin
from below upwards. Each muscle as it is cleaned must be put
on the stretch by hooks.

The nerve which supplies all the muscles of the face is the
¢ portio dura,’ or facial division of the seventh cerebral nerve. It
emerges from the stylo-mastoid foramen, and divides into branches,
which pass through the parotid gland, forming a plexus termed
the ¢ pes anserinus.’

The sensitive nerves of the face arve supplied by the three
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divisions of the fifth cerebral nerve; namely, the supra-orbital,
the infra-orbital, and the mental. No other nerve takes any share
in conferring sensation upon the face except the auriculo-parotidean
branch of the cervical plexus (p. 16), which supplies the skin
covering the parotid gland and part of the cheek.

The skin covering the cartilages of the nose is supplied by a
small nerve called the naso-lobular. It is the terminal branch of
the nasal division of the ophthalmic nerve. It appears between
the bone and the cartilage, lying under the compressor naris m.
Mt This muscle arises from the fascia over the masseter
risorius m., and passes forwards to be inserted into the angle of
(Santorini).  ¢he mouth, where it intermingles with the orbicularis
oris and other muscles in this situation. It produces the smile,
not of good humour, but of derision.

It is convenient to arrange the muscles of the face under three
heads ; appertaining respectively to the mouth, the nose, the eye-
brows and lids. Begin with those of the mouth.

The museles of the mouth are arranged thus: there is an orbi-
cular or sphincter muscle surrounding the lips; from this, as from
a common centre, muscles diverge and are fixed into the surround-
ing bones. They are named elevators, depressors, &ec., according
to their respective action.

This muscle, nearly an inch in breadth, surrounds
the mouth. Its size and thickness in different indi-
viduals, produce the variety in the prominence of the
lips. Observe that its fibres do not surround the mouth in one
unbroken series (excepting a thin fasciculus which is said to pass
around the free margin of the lips), but that those of the upper
and lower lip decussate at the angles of the mouth, and inter-
mingle with the fibres of the buccinator and other muscles which
converge from different parts of the face. The cutaneous surface
of the muscle is intimately connected with the lips and the sur-
rounding skin; the deep surface is separated from the mucous
membrane by the labial glands and the coronary vessels.

The ¢orbicularis’ is the antagonist of all the museles which

P

Orbicularis
orig.
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move the lips. Upon a nice balance of their opposite actions
depends the play of the mouth.*
This muscle arises from the oblique line of the lower
Depressor . Sl :
angzali odis.  JAW below the foramen mentale, and is imserted into
the angle of the mouth, intermingling with the zygo-
matic muscles. It is an important muscle in the expression of
sorrowful emotions. We see its action when children cry.
o This muscle arises from the oblique line of the
Depressor labil : s . :
inforioris, or  1OWET Jaw, and is inserted into the lower lip. It
E:E:‘t'i'ﬂtuﬂ covers the vessels and nerves which come through
; the foramen mentale. It must therefore be divided
in cutting through the nerve in cases of neuralgia.
5ol This muscle m-.iaes from the lower jaw below the
e incisor teeth, and is inserted into the skin of the chin.
To see it properly, evert the lower lip and remove the
mucous membrane on either side of the frenum. There are two
of them, one for each side. Their action is well shown when we
shave.
Zygomati- The Z. major arises from the outer surface of the
cus major  malar bone, passes obliquely downwards and is inserted
andminor. o 1o the angle of the mouth, joining the depressor
anguli oris, The Z. minor arises from the outer surface of the
malar bone, in front of the preceding, and is inserted into the
angle of the mouth, joining the levator labii superioris. The
action of the zygomatici is seen in laughing.

Before examining the orbicularis palpebrarum, notice the tendo
oculi. To make the tendon more apparent the tarsal cartilages
ghould be drawn outwards.

~ This tendon is about two linest in length, and is
Tendo oculi. 1.0, dily felt at the inner angle of the eye by drawing

* In strong muscular lips the upper part of the orbicularis sends a small sub-
cutancous slip of muscle from each side along the septum nasi nearly to the apex,
The interval between the two slips corresponds to the furrow which leads from the
nose to the lip. This is the ‘naso-labialis’ or * depressor septi narium’ of Haller
and Albinus.

% A line is the twelfth part of an inch,
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the eyelids outwards. It is fixed to the nasal process of the supe-
rior maxillary bone, in front of the lachrymal groove, passes out-
wards, and divides into two portions, one of which is attached to
the upper, the other to the lower tarsal cartilace. The tendon
erosses the lachrymal sac a little above the centre, and furnishes a
tendinous expansion which covers the sac and is attached to the
margin of the bony groove. To see this expansion we must reflect
that portion of the orbicularis palpebrarum which covers the sac.

In puncturing the lachrymal sac the knife is introduced below
the tendon, in a direction downwards, outwards, and a little back-
wards. We have to divide the skin, a few fibres of the orbicularis,
and the fibrous expansion from the tendo oculi. The angular
artery and vein are situated on the inner side of the incision.

This muscle arises from the tendo oeculi, from the

Orbienluzis  nagal process of the superior maxillary bone, and from

1 the internal angular process of the frontal; it is in-
serted into the skin of the brow, temple, and cheek.

This broad sphincter muscle surrounds the margin of the orbit
and eyelids, and its fibres are divided into two portions, an
external or orbital and an inner or palpebral. Its orbital fibres
take a wide sweep, passing uninterruptedly around the orbit, and
mingle on the forehead with the occipito-frontalis; on the cheek
with the zygomaticus minor, and the levator labii superioris.

The fibres which belong to the eyelids (orbicularis palpebrarum)
are thin and pale. They arise from the tendo oculi, and form,
over each eyelid, a series of elliptical curves which meet at the
external canthus of the lids, and are attached to the external
tarsal ligament and malar bone. The degree of their curvature
becomes less as they approach the margin of the lids, so that some
fibres proceed close to the lashes, This was first pointed out by
Riolanus,* and described as the ¢ musculus ciliaris.’ t

* Anthropologia, lib. v. cap. 10.

T Strictly speaking the ciliary muscle arises from the two little divisions of the
tendo oculi, and is inserted, at the external canthus, into the fibrous tissue which
unites the two tarsal cartilages,

B
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No fat is ever found on the eyelids; nothing intervenes between
the skin and the muscle but loose areolar tissue, that there may
be no impediment to the free play of the lids.

The orbicular muscle not only shuts the eye but protects it.
When the eye is threatened by a blow, the muscle suddenly con-
tracts, presses the eye back into the orbit, and contracts the skin
of the brow and cheek so as to form a soft cushion in front of the
orbit. The cushion itself may be severely bruised, as is seen in a
¢ black eye’; but the globe itself is rarely injured. When the
eye is closed, as in winking, the palpebral portion of the muscle
contracts. Observe this movement attentively, and see that the
lids are drawn slightly inwards as well as closed. The object of
this inward motion is to direct the tears towards the inner angle
of the eyelids, where they are absorbed by the puncta lachry-
malia.

Since the orbicular muscle is supplied by the facial nerve, it is
affected in facial palsy, and the patient cannot shut the eye.

This arises from the superciliary ridge of the frontal
bone, passes outwards, and is inserted into the under
surface of the orbicularis oculi. It lies concealed be-
neath the orbicularis, and is the proper muscle of frowning.

This is situated on the bridge of the nose, on each
side of the mesial line, and is regarded as a prolonga-
tion of the occipito-frontalis. It mingles with the
fibres of the compressor nasi, and its action is to elevate the skin
of the nose, as in the expression of surprise.

The present being a good opportunity to examine the structure
of the eyelids, postpone for the present the dissection of the re-
maining muscles of the face.

Srnuerure oF mie Byers.—The eyelids are composed of dif-
ferent tissues arranged in successive strata one beneath the other.
There are—1, the skinj -2, the orbicularis palpebrarum ; 3, the
expanded tendon of the levator palpebre (in the upper lid only):
4, the tarsal cartilage and the palpebral ligament which extends
from the margin of the orbit to the inner free margins of these
cartilages ; 9, Meibomian glands; 6, mucous membrane. These

Corrugator
supercilii.

Pyramidalis
nasi.
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structures are separated by areolar tissue, which for good reasons
never contains fat.

The skin of the eyelids is remarkably smooth and delicate. It
is abundantly supplied with sensitive nerves by branches of the
fifth pair—namely, by the supra-orbital, supra-trochlear, infra-
trochlear, lachrymal, and infra-orbital nerves.

The orbicularis palpebrarwm has been already described (p. 67).
It is supplied with nerves by the facial,

The levator palpebre arises from the back of the orbit, gradually

becomes broader, and terminates in a thin aponeurosis, which
unites with the broad tarsal ligament, and is lost on the upper
surface of the superior tarsal cartilage,
Tt These are plates of fibro-cartilage which support and
tilages and  give figure to the eyelids. There is one for each lid,
ligaments.  and they are connected at the angles (commissures or
canthi) of the lids through the medium of fibrous tissue. One can
best examine them by everting the lids. Each cartilage resembles
its lid in form. The upper is the larger, is broad in the middle,
and gradually becomes narrower at either end, The lower is
nearly of uniform breadth throughout. Both are thicker on the
nasal than the temporal side. They are connected to the margin
of the orbit, and maintained in position by the tendo oculi, and
by what are called the broad tarsal or palpebral ligaments: these
ligaments are continuations from the periosteum of the orbit to the
tarsal cartilages. There are two of them, termed upper and lower,
and proceeding to each cartilage respectively. When an abscess
forms in the areolar tissue of the lids, these ligaments prevent the
matter from making its way into the orbit.

Each tarsal cartilage is moreover attached to the malar bone, by
means of a ligament, called the external tarsal ligament.

The ciliary margin is the thickest part of the tarsal cartilages.
It is generally stated that the inner edge of each is sloped or
beveled off; and that, when the lids are closed, there is formed,
with the globe of the eye, a triangular channel. This channel is
said to conduct the tears to the puncta lacrymalia. According to
our observation, this channel does not exist: for when the lids are
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closed, their margins are in such accurate apposition, that not the
slightest interstice can be discovered between them.

The puncta lacrymalic are two pin-holes apertures, easily dis-
covered on the margin of the lids, close to the inner angle. They
are the orifices of the canals, called canaliculi, which pass
inwards, and convey the tears into the lachrymal sac. Observe
that their orifices are directed backwards. In facial palsy, the
tensor tarsi being affected, the puncta lose their proper direction,
and the tears flow over the cheek.

In the introduction of probes for the purpose of opening the
contracted puncta, or of slitting up the lachrymal duct, it 1s
necessary to know the exact direction of these tubes.  (See diagram. )
By passing a bristle into one of
them, we find that it does not run
straight from the punctum to the
sac, but that it proceeds for a short
distance perpendicularly. and then,
dilating into a small pouch, makes
a sharp bend inwards to the la-
chrymal sac. In the majority of
cases, the tubes open into the sac
by a common orifice. When, from
any cause, the tears are secreted
in greater quantity than usual, they
overflowand trickle down thecheek.

The eyelashes (cilia) are planted in two or more rows along the
edge of the tarsal cartilages. The eyelashes of the upper lid are
longer and more numerous than in the lower; and their convexity
is directed downwards, while those of the lower lid have an
opposite curve. The bulbs of the lashes are situated between the
tarsal cartilage and the fibres of the ciliary muscle. They are
supplied with blood by the palpebral branches of the ophthalmie,
which run parallel and close to the free borders of the lids under
the ciliary muscle.

These sebaceous glands, so called after the anatomist® who first

Fig. 13.

LACRYMAL DUCT

# . Meibom, De vasis palpebrarum novis. Helmstedt, 1666.
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deseribed them, are situated on the under surface of
each of the tarsal cartilages. In the upper lid there are
about thirty ; not so many in the lower. On everting
the lid, they are seen running in longitudinal rows in grooves of
the cartilage. Under the microscope, one sees that they consist of
a central tube, round the sides of which are a number of openings
leading to short cacal dilatations. The orifices of these glands are
situated on the free margin of the lid behind the lashes. Their
use is to secrete an unetuous substance, which prevents the lids
from sticking together.

This name is given to a small reddish body situated
at the inner corner of the eye. It is composed of an
aggregation of sebaceous glands covered by mucous
membrane. In some instances minute hairs grow upon it. Its
use is, probably, to support the inner junction of the eyelids,
When the caruncle is diminished in size by disease, the puncta
lacrymalia become displaced, and the tears run down the
cheek.

External to the caruncula lacrymalis is a slight vertical fold of
conjunctiva,  plica semilunaris,” which is by some considered to
be a rudimentary membrana nictitans (third eyelid found in
birds ).

The conjunectival coat of the eyelid will be described with the
anatomy of the eye. Observe at present, that it is more vascular
than the conjunctival coat of the eye, and that it presents a
number of minute papill®, which, when enlarged and aggre-
gated by inflammation, give rise to the disease called ¢granular
lids.’

Such, in outline, is the structure of the eyelids. Their use is
best described by Soerates, who, in answer to the question whether
animals were made by chance or design, replies:—¢Think you
not that it looks like the work of prescience, because the sight is
delicate, to have guarded it with eyelids, which open when ‘we
want to see, but shut when we go to sleep; to have fenced these
lids with eyelashes, which, like a sieve, strain the dusty wind, and
hinder it from hurting the eyes; and over the eyes to have placed

Meibomian
glands.

Caruncula
lacrymalis,
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origin of this muscle is concealed by the levator labii superioris
aleque nasi.
This arises from the superior maxilla, above the
{.H:ii?;; second incisor tooth, and is imserted into the septum
rioris or de- and ala of the nose. It is situated between the muecous
S d®  hembrane and the muscular structure of the upper lip.
To expose it, the upper lip must be everted and the
mucous membrane removed.

Besides the muscles above described, we find, in connection
with the cartilages of the ala of the nose, pale muscular fibres, in
which no definite arrangement can be traced. They constitute the
“ dilatator narium anterior’ and the dilatator nariwm posterior’
of some anatomists. By acting upon the cartilages of the nose,
these little muscles contribute in some degree to express the con-
dition of the mind. Some of them dilate the nostrils; for instance,
in dyspncea: others contract them, as in smelling.

The buccinator arises from the alveolar borders of
the upper and lower jaws, corresponding to the molar
teeth, and from the pterygo-maxillary ligament. The fibres
pass forwards and are inserted into the angle of the mouth and
the muscular structure of the lips; the central fibres decussate,
i.e. the lower fibres pass upwards along the upper lip, and the
upper fibres pass downwards along the lower lip.

The buceinator is the great muscle of the cheek. It forms with
the superior constrictor of the pharynx, a continuous muscular
wall for the side of the mouth and pharynx. The bond of connec-
tion between the buccinator and the superior constrictor, is the
“ so-called’ pterygo-maxillary ligament. Now this ligament (see
diagram) extends from the hamular process vertically to the pos-
terior extremity of the mylo-hyoid ridge of the lower jaw near the
last molar. To call it a lizament seems a misnomer: it is axmpl'r
a fibrous intersection between the two muscles.

The duct of the parotid gland passes obliquely through the
Puccinutur into the mouth, opposite the second molar of the upper
jaw.

The chief use of the buccinator is to keep the food between the

Buecinator,



T4 MUSCLES OF THE FACE.

teeth during mastication. It can also widen the mouth. Tts
power of expelling air from the mouth, as in whistling or playing
on a wind instrument, has given rise to its peculiar name. It is

Fig. 14,
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MUSCLES OF THE PHARYNX.

supplied by the facial nerve, and is, therefore, affected in facial
paralysis.

The buccinator muscle is covered by a layer of fibrous

i tissue, which adheres closely to its surface, and is at-

tached to the alveolar border of the upper and lower
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jaw. This structure is thin over the anterior part of the muscle,
but more dense behind, where it is continuous with the aponeurosis
of the pharynx. It is called the ¢ bucco-pharyngeal ’ fascia, since
it supports and strengthens the muscular walls of these cavities,
In consequence of the resistance of this fascia, abscesses do not
readily burst into the mouth or the pharynx,
The molar glands, three or four in number, situated
;le}::f; immediately outside the posterior part of the bucci-
nator, are about the size of a split pea, and their
secretion is conveyed to the mouth by separate ducts near the last
molar teeth.

Between the buccinator and the masseter there is in almost all
subjects an accumulation of fat. It is found, beneath the zygoma
especially, in large round masses, and may be turned out with the
handle of the scalpel. It fills up the zygomatic fossa, and being
soft and elastic, does not present the least obstacle to the free
movements of the jaw. Its absorption in emaciated individuals
occasions the sinking of the cheek.

The facial (external maxillary) artery is the third
branch of the external carotid. It runs tortuously be-
neath the hypoglossal nerve, the posterior belly of the
digastricus, and the stylo-hyoideus, next through the substance of
the submaxillary gland, and mounts over the base of the jaw at
the anterior edge of the masseter muscle. Up to this point we
traced it in the dissection of the neck (page 38). It now ascends
tortuously near the corner of the mouth and the ala of the nose,
towards the inmer angle of the eye, where, much diminished in
size, it inosculates with the terminal branch of the ophthalmic, a
branch of the internal carotid. In the first part of its course, the
facial artery is covered only by the platysma ; above the corner of
the mouth it is crossed by a few fibres of the orbicularis oris and
the zygomatici ; still higher it is covered by some of the fibres of
the elevators of the upper lip and the nose. It lies successively
upon the buecinator, levator anguli oris, and levator labii superioris

muscles. In its course along the face it gives off the following
branches :—

Facial
artery.
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The facial vein does not run with the artery, but takes a
straight course from the inner angle of the eye to the anterior
edge of the masseter. In this course it descends beneath the zygo-
matic muscles, over the termination of the parotid duet, and at
the anterior border of the masseter passes over the jaw, behind the
facial artery, and joins the internal jugular.

The facial vein is a continuation of the frontal, which deseends

over the forehead, and, after receiving the supra-orbital, takes the
name of angular at the corner of the eye. It communicates with
the ophthalmic vein, receives the veins of the eyelids, the external
parts of the nose, the coronary veins, and others from the muscles
of the face. Near the angle of the month it is often increased in
size by a large vein which comes from a venous plexus deeply
seated behind the superior maxillary Lone.
Te s This artery arises from the temporal or the external
transversa- carotid in the substance of the parotid gland. It runs
lis faciel.  forwards across the masseter above the parotid duct,
and is distributed to the glandula socia parotidis, and the masseter.
It anastomoses with the infra-orbital and facial. It is seldom of
large size, except when it supplies those parts which usually
receive blood from the facial. We have seen it as large as a
goose-quill, furnishing the coronary and the nasal arteries; the
facial itself not being larger than a sewing thread.

Your attention must now be directed to the parotid gland ; its
boundaries, its deep relations, the course of its duet, and the
objects contained within the gland.
= The parotid, the largest of the salivary glands, oc-
gland. cupies the space between the ramus of the jaw and the

mastoid process. It is bounded above by the zygoma ;
below by the sterno-mastoid, and digastric muscles ; behind by the
meatus auditorius and the mastoid process; in front, it lies over
the ascending ramus of the jaw, and is prolonged for some dis-
tance over the masseter. It is separated from the submaxillary
gland by the stylo-maxillary ligament; sometimes the two glands
are directly continuous.

The snperficial surface of the gland is flat, and covered by a
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strong layer of fascia, a continuation of the cervical. It not only
envelopes the gland, but sends down numerous partitions which
form a framework for its lobes. The density of this sheath ex-
plains the pain caused by inflammation of the gland, the tardi-
ness with which abscesses within it make their way to the surface,
and the propriety of an early opening.

The deep surface of the gland is irregular, and moulded upon
the subjacent parts. Thus, it passes inwards between the neck of
the jaw and the internal lateral ligament; it extends upwards and
occupies the posterior part of the glenoid cavity ; below, it reaches
the styloid process, and sometimes penetrates deep enough to
touch the internal jugular vein.

That portion of the gland which lies on the masseter muscle is
called ¢ glandula socia parotidis’ It varies in size in different
subjects ; and is situated chiefly above the parotid duct, into which
it pours its secretion by one or two smaller ducts.

The duct of the parotid gland (ductus Stenonis *) is thick and
strong, and about two inches long. In this respect it differs from
the duct of the submaxillary gland, which is less exposed to in-
jury. It runs transversely forwards over the masseter, about an
inch below the zygoma, perforates the buccinator obliquely, and
opens into the mouth opposite the second molar tooth of the upper
jaw. Near its termination it is crossed by the zygomaticus major
and the facial vein. After perforating the buccinator, the duct
passes for a short distance between the muscle and the mucous
membrane. Its orifice is small and contracted compared with the
diameter of the rest of the duet, which will admit a crow-quill ; it
is not easily found in the mouth, being concealed by a fold of
mucous membrane.

Since it is desirable, in operations about the face, to avoid in-.

juring the parotid duct, it is well to know that the precise direc-
tion of the duct corresponds with a line drawn from the middle of
the lobule of the ear to a point midway between the nose and the

upper lip.

# Nic., Steno, De glandulis oris, &e. Lugd. Bat. 1661.
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On cutting into the substance of the parotid gland, the follow-
ing objects are seen in its interior, proceeding in the order of
their depth from the surface :—

1. Two or more small absorbent glands.

2, The ‘pes anserinus,’ or primary branches of the faecial
nerve.

3. Branches from the auriculo-parotidean and temporo-auricular
nerves which communicate here with the facial.

4. The external jugular vein formed by the junction of the
internal maxillary and temporal veins.

5. The external carotid, which, after giving many branches to
the gland, divides opposite the neck of the jaw, into the internal
maxillary and temporal arteries.*

The absorbent glands about the parotid deserve notice, because
they are liable to become enlarged, and simulate disease of the
parotid itself. An absorbent gland lies close to the root of the
zygoma, In front of the cartilage of the ear; this gland is some-
times affected in disease of the external tumics of the eye; e.g.
in purulent ophthalmia : also in affections of the scalp.

To display the plexus of nerves (pes anserinus), formed by the
branches of the facial in the parotid gland, find one of the larger
branches, say one of the malar, on the face, and trace this into
the substance of the gland, as a clue to the others.

Bttt This is the motor nerve of the face. It supplies all
or facial  the muscles of expression, except those which move the
Ll eyes. It arises immediately below the ¢pons Varolii,
from the lateral tract of the medulla oblongata. The nerve enters
the meatus auditorius internus, lying upon the auditory nerve,
traverses a tortuous bony canal (aqueductus Fallopii) in the

* Reviewing the intricate and deep connections of the parotid gland, one eannot
but conclude that it is almost, if not guite, impracticable to remove it entirely during
life. If this comclusion be correct, even in the normal condition of the gland, what
must it be when the gland is enlarged by disease? John Bell, however, relates a
case in which he was induced to attempt the extirpation of a diseased parotid (Prin-
ciples of Surgery, vol. iii, p. 262). Other surgeons, too, of more modern date, have
attempted the same thing. It is not unlikely that they have mistaken a tumour in
the substance of the parotid for disease of the parotid itself.
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petrous portion of the temporal bone, and leaves the skull at the
stylo-mastoid foramen. Its course and connections in the tem-
poral bone will be investiguted hereafter: at present we must
trace the facial part of the nerve.

Having emerged from the stylo-mastoid foramen, the nerve
enters the parotid gland, and soon divides into two primary
branches, named, from their distribution, temporo-fucial and
cervico-facial. These primary branches cross over the external
carotid, and the external jugular vein, and form, by their com-
munications within the substance of the parotid, the plexus called
¢ pes anserinus, from its resemblance to the skeleton of a goose’s
foot. The plexus and the direction of its ramifications must be
carefully made out, for you may have to remove tumours formed
in the interior of the parotid; you may find the nerves spread
over the tumour, and you must dissect between the nerves without
injuring them.

Close to the stylo-mastoid foramen, the facial nerve sends off its
posterior auricular branch (p. 3), which ascends behind the ear
and supplies the retrahens and attollens aurem m. and the pos-
terior belly of the occipito-frontalis ; it also gives off a branch to
the posterior belly of the digastricus and another to the stylo-
hyoideus. In this situation it communicates by filaments with
the glosso-pharyngeal, pneumogastric, and auriculo-parotidean
nerves.

The temporo-facial division crosses the external carotid and the
neck of the jaw, receives two or more communications from the
temporo-auricular (branch of the fifth), and subdivides into tem-
poral, malar, and infra-orbital branches.

The temporal branches ascend over the zygoma, supply the
frontalis, the attrahens aurem, the orbicularis palpebrarum, the
corrugator supercilii, and tensor tarsi, and communicate with fila-
ments of the supra-orbital nerve.

The malar branches cross the malar bone, supply the orbicularis
oculi, and communicate with filaments of the lacrymal and superior

maxillary nerves. :
The infra-orbital branches proceed transversely forwards beneath

i
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the zygomatici over the masseter, and supply the elevators of the
upper lip and the muscles of the nose. Beneath the levator labij
superioris we find a free communication with the infra-orbital
branches of the superior maxillary nerve (second division of the
fifth).

The cervico-facial division, joined by filaments from the
auriculo-parotidean (branch of cervical plexus), descends towards
the angle of the jaw, and subdivides into buccal, supra- and infra-
maxillary branches.

The buccal branches pass forwards over the masseter parallel
with the parotid duct, and supply the buccinator: they communi-
cate with the bucecal branch of the inferior maxillary nerve (second
division of the fifth).

The supra-mawxillary branches advance over the masseter and
facial artery, and run under the depressor muscles of the lower lip,
all of which they supply. Some of the filaments communicate
with the mental branch of the dental nerve.

The infra-mawillary or cervical branches, one or more in
number, were dissected with the neck (p. 17). They arch for-
wards below the jaw, covered by the platysma, and communicate
with the superficialis colli (branch of the cervical plexus).

Respecting the function of the facial nerve, it is necessary to
remember that though at its origin it is purely a motor nerve, yet
after leaving the stylo-mastoid foramen it becomes a compound
nerve, in consequence of the filaments which it receives from the
temporo-auricular branch of the fifth, and from the auriculo-paro-
tidean branch of the cervical plexus. These communications ex-
plain the pain which is often felt in facial paralysis along the track
of the facial nerves.

Hengitive These are the EIIPI“EL-HI']Jifal, the infra'ﬂrhitf‘]s and the

nerves of  mental, all branches of the fifth pair.

1 face; The supra-orbital nerve is a branch of the first divi-

sion of the fifth pair. It leaves the orbit through the supra-

orbital noteh,and is at first covered by the orbicularis and oceipito-

frontalis. But it presently divides into wide-spreading branches,
G .
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which supply the skin of the forehead and sealp. The supra-
orbital artery is a branch of the ophthalmic.

The infra-orbital nerve is the terminal branch of the superior
maxillary or second division of the fifth nerve. It emerges with
its artery from the infra-orbital foramen, covered by the levator
labii superioris. The nerve immediately divides into several
branches, palpebral, nasal, and labial 3 the palpebral, ascending
beneath the orbicularis, supply the lower eyelid, and communicate
with the facial: the nasal pass inwards to supply the nose and
join the nasal branch of the first division of the fifth; the labial,
by far the most numerous, descend into the upper lip, and eventu-
ally terminate in lashes of filaments, which endow the papille of
the lip with exquisite sensibility.

The nfra-orbital artery is the terminal branch of the internal
maxillary ; it supplies the muscles and skin, and inosculates with
branches of the facial.

The mental merve is a branch of the inferior maxillary or third
division of the fifth. It emerges from the mental foramen in the
Jower jaw, in a direction upwards and backwards, beneath the
depressor labii inferioris, It soon divides into a number of
branches, some of which supply the skin of the chin, but the
greater number terminate in the papilla of the lower lip.

The mental artery is a branch of the inferior dental. It sup-
plies the gums and the chin, and inosculates with the sub-mental
and inferior coronary arteries,

MUSCLES OF MASTICATION.—TEMPORAL AND SPHENO-MAXILLARY
REGIONS.

In this dissection, the parts should be examined in the following
order :—

1. Superficial arteries and nerves of the 5. Pterygoid muscles.

temple. 6. Internal mazillary artery and
9, Masseter muscle. branches.
§. Temporal aponeurosis. 7. Inferior maxillary nerve and
4, Temporal muscle, branches,
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Reflect the skin of the temple from below upwards. Under the
skin you come upon a layer of tough fibro-cellular tissue, con-
tinuous, above, with the aponeurosis of the scalp, below, with the
fascia covering the masseter and the parotid gland. In this tissue
are contained the superficial temporal vessels and nerves,

This is the smaller of the two terminal branches of

grﬁ’;’rgfml the external carotid. Arising in the substance of the

parotid gland near the neck of the jaw, it passes over

the root of the zygoma close to the meatus auditorius, ascends

for about an inch and a half upon the temporal fascia, and there

divides into an anterior and a posterior branch. Above the

zygoma it is superficial, being covered only by the attrahens

aurem muscle; here it is accompanied by the temporo-auricular

branch of the inferior division of the fifth nerve. It gives off
the following branches :—

@. Several small branches to the parotid,

b. The transversalis faciet (p. 77).

¢. The anterior auricular branches ramify on the front of the
pinna of the ear, inosculating with the posterior auricular.

d. The middle temporal, a small vessel, pierces the temporal
fascia above the zygoma, and running in the substance of the tem-
poral muscle, anastomoses with the temporal branches of the
internal maxillary.

Of the two branches into which the temporal divides, the ante-
7201 runs tortuously towards the external angle of the frontal bone,
distant from it about an inch. Its ramifications extend over the
- forehead, supplying the orbicularis and frontalis m., and inosculate
with the supra-orbital and frontal arteries. The posterior runs
towards the back of the head, and inosculates freely with the ocei-
pital and posterior auricular. The anterior branch is usually
selected for arteriotomy, the posterior being covered by a strong
and unyielding fascia.

Tempeos This nerve supplies the temples and side of the head

auricular  with common sensation. It arises from the third divi-

PR sion of the fifth pair by two roots (between which the

‘middle meningeal artery’ runs). From its origin it proceeds
g2
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outwards between the neck of the jaw and the internal lateral
ligament, over the root of the zygoma, where it joins the femporal
artery, and divides like it into an anterior and a posterior branch,
Its ramifications correspond with those of the artery.

Near the condyle of the jaw the temporo-auricular nerve sends
branches to the upper division of the facial nerve, endowing it
with common sensibility. It here distributes branches to the
parotid gland, meatus auditorius, and the articulation of the jaw.
Above the zygoma it gives filaments (awricular) to the outer
surface of the pinna of the ear.

Lastly, in the subcutaneous tissue of the temple, we find the
temporal branches of the facial nerve, which supply the frontalis,
the attrahens aurem, the orbicularis oeuli, tensor tarsi, and corru-
gator supercilil.

This musele arises from the lower edge of the zygoma,
and is inserted into the outer side of the ramus and
coronoid process of the jaw. The masseter is composed
of superficial and deep fibres which cross like the letter X. The
superficial fibres, constituting the principal part of the muscle,
arise from the anterior two-thirds of the zygoma by a strong
tendon which occupies the front border of the muscle, and sends
aponeurotic partitions into its substance. These fibres pass down-
wards and backwards, this direction giving them greater advantage,
and are inserted into the angle and part of the ramus of the jaw.
The deep fibres (which are concealed by the parotid gland) arise
from the posterior part of the zygoma, incline forwards, and are
inserted into the upper half of the ramus and the coronoid process.
Besides these, a few fibres, arising from the inner surface of the
zygoma, are inserted into the coronoid process and the tendon of
the temporal muscle. Its action is to masticate the food: it
closes the jaw with great force.

The following objects lie upon the masseter: 1. Glandula socia
parotidis, and parotid duct; 2. Transversalis faciei artery:; 3.
Facial artery and vein; 4. Branches of the facial nerve.

Reflect the masseter from its origin. Observe the dircction of
the superficial and deep fibres, and the tendinous partitions which

Maszszeter
muscle.

Y —

b i 'I-I."l.ll!.l.
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augment the power of the muscle by increasing its extent of origin.
The masseteric nerve and artery enter the under surface of the
muscle through the sigmoid notch of the jaw; the artery comes
from the internal maxillary, the nerve from the motor division of
the inferior maxillary.

This strong shining membrane covers the temporal
semporal.  muscle its chief use being to give additional origin to
aponeurosis, s :

it. It is attached above to the temporal ridge, and
increasing in thickness as it descends, divides near the Zygoma
into two layers, which are attached to the outer and inner surfaces
of the zygomatic arch. These layers are separated by fat, in
which is found a filament from the orbital branch of the supe-
rior maxillary nerve. The density of this aponeurosis explaing
why abscesses in the temporal fossa rarely point outwards; the
matter makes its way, beneath the zygoma, into the mouth.

Reflect the aponeurosis, and notice that it is separated from the
temporal muscle, near the zygoma, by fat. The absorption of this
fat, and the wasting of the muscle, occasion the sinking of the
temple in emaciation and old age.

This muscle arises from the temporal fossa and the
temporal aponeurosis. It is inserted by a strong tendon
into the inner surface, the apex, and anterior border of
the coronoid process.

The fibres of this muscle converging from their wide origin, pass
under the zygomatic arch, and terminate upon their tenden, the
outer surface of which is partially concealed by the insertion of
those fibres which come from the temporal aponeurosis: remove
them, and see how admirably this tendon radiates into the muscle
like the ribs of a fan. Thus the force of the muscle is eollected
into one focus.

Bufia Remove thﬁ: zygoma:tic arch, to expose the coronoid
maxillary ~ Process of the jaw, the insertion of the temporal muscle,
or pterygo- and the loose fat which surrounds it. Next, saw through
Y e coronoid pro i direction downwards and
region, process in a direction nwards an
forwards, so as to include the insertion of the muscle,

and reflect it upwards without injuring the subjacent vessels and
nerves,

Temporal
muscle.
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To gain a good view of the muscles, nerves, and vessels of the
pterygo-maxillary region, a portion of the ascending ramus of the
jaw must be removed with a Hey’s saw, as shown in the diagram
below.

In this region we have to examine the two pterygoid muscles,
the trunk and branches of the internal maxillary artery and
nerve, and the internal lateral licament of the lower jaw.

This muscle arises by two heads, one from the outer

}]i‘:ﬁlifgg‘il_ surface of the external pterygoid plate (a few fibres !
; taking origin from the outer side of the tuberosity of
the palate bone); the other from the great wing of the sphenoid.
It is inserted into the neck of the jaw, and slightly into the
border of the inter-articular fibro-cartilage of the joint of the jaw.

e

Fig. 15,

Anterior temporal n, and a. Extornal pterygoid m.
Posterior temparal n, and 8.
| | Alnsseteric n. and a,

—_ Inter-articnlar
___ fibro-cartiiage.
Temporal-artery
Infra-orbital a. . H and nerve.
Spheno-maxillary
fossm « s+ o

Middle meningealts

Buperior dental a,
Buccala. &« +

it Inferior dental o,
Parotid duct . Inferior dental n.
Buccal . .« . -« Gustatory n.
Ptorygo-maxillar

ligpment.. . Mylo-hyoid 0.

Internal pterygoid m. -

PTERYGOID MUSCLES AND INTERNATL MAXILLARY ARTERY.

The object of the insertion of some of its fibres into the inter-
articular cartilage is, that the cartilage may follow the condyle in
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all its movements. When the jaw is dislocated, it is chiefly by
the action of this muscle, which pulls the condyle into the zygo-
matic fossa; the inter-articular cartilage being dislocated with the
condyle.

This muscle arises from the inner surface of the ex-

::?::;E:}d ternal pterygoid plate, and tuberosity of the palate
" bone. It is inserted into the inner side of the angle of
the jaw.

Notice particularly the direction of the fibres of the pterygoid
muscles. The fibres of the external run horizontally outwards and
backwards from their origin; the fibres of the internal run
downwards, backwards, and outwards from their origin. In
structure, these muscles are similar to the masseter; that is, they
are intersected by tendinous septa for the purpose of giving origin
to musecular fibres.

The action of the pterygoid muscles is to produce the lateral
movements of the jaw essential to the mastication of the food.
Consequently they are enormously developed in all ruminants,
and comparatively feebly in carnivorous animals.

Cut through the neck of the jaw, and disarticulate the condyle

with its fibro-cartilage from the glenoid cavity, and turn it
forwards with the external pterygoid, so that the condyle can be
replaced it desirable. A little dissection will bring into view the
internal lateral ligament, and the internal maxillary artery.
Ttenal This is one of the terminal branches into which the
maxillary — external carotid divides opposite the neck of the jaw.
S It passes horizontally forwards between the neck of the
Jaw and the internal lateral ligament, then runs tortuously, in
some cases above, in others beneath the external pterygoid,
enters the spheno-maxillary fossa between the two heads of the
external pterygoid, and terminates by dividing into several
branches.

The course of this artery is divided into three stages. In the
first, the artery lies between the neck of the jaw and the internal
lateral ligament; in the second, it lies either over or under
the external pterygoid; in the third, it lies in the spheno-maxillary
fossa.
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BRANCHES OF THE INTERNAL MAXILLARY ARTERY IN THE THREE
STAGES OF ITS COURSE.

Braxcnes v e Fimst Braxcies 15 THE Skcoxp  DBraxcyes v tHE THigp
STAGE. STAGE. STAGE.
Tympanie. Six to the muscles of masti- Superior dental.
Meningea media. eation, namely :— Infra-orbital.
Meningea parva. Masseteric. Descending palatine.
Inferior dental. Anterior and posterior  Vidian.
temporal. Nasal or spheno-palatine.
External and internal Pterygo-palatine,
pterygoid.
Bugeeal,

@. The tympanie ascends behind the jaw, and passes through
the glenoid fissure to the tympanum. It supplies the membrana
tympani, and anastomoses with the stylo-mastoid and Vidian

arteries.
Tig. 16.

Thircd stage. Becond stage. First stage.

PLAN OF INTERNAL MAXILLARY ARTERY.

b. The middle meningeal artery ascends between the two roots
of the temporo-auricular nerve through the foramen spinosum into
the cranium, where it ramifies between the dura mater and the
bones.
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¢. The meningea parva ascends through the foramen ovale into
the skull, and supplies chiefly the ganglion of the fifth pair, It
often comes from the meningea media.

d. The inferior dental artery descends behind the neck of the
jaw to the dental foramen, which it enters with the dental nerve.
It then proceeds through a canal in the diploe to the symphysis,
where it minutely inosculates with its fellow. In thiscanal, which
runs beneath the roots of all the teeth, the artery gives branches
which ascend through the little apertures in the fangs, and ramify
upon the pulp in their interior. Opposite the foramen mentale
arises the mental branch already described (p. 82). Before enter-
ing the jaw the dental artery furnishes a small branch—mylo-
hyoid—which accompanies the nerve proceeding to the mylo-hyoid
musele.

e. The masseteric branch passes through the sigmoid notch of
the jaw to the under surface of the masseter, with the masseteric
nerve, and inosculates with the facial artery.

J- The anterior and posterior temporal arteries ascend to supply
the temporal muscle, ramifying close to the bone, one near the
front, the other near the posterior border of the muscle.

g. The pterygoid branches supply the internal and external
pterygoid muscles.

h. The bucewl branch runs forwards with the buceal nerve to
the buccinator.

i. The superior-dental branch runs along the back part of the
superior maxillary bone, and sends small arteries through the
foramina in the bone to the pulps of the molar and bicuspid teeth.
It also supplies the gums.

J- The infra-orbital branch passes through the spheno-maxillary
fissure, then runs forwards along the infra-orbital canal with the
superior maxillary nerve, and emerges upon the face at the infra-
orbital foramen. In the infra-orbital canal the artery sends
branches downwards through little canals in the bone to the in-
cisor and canine teeth.

k. The descending palatine, a branch of considerable size, runs
down the posterior palatine canal with the palatine nerve (a
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branch from Meckel's ganglion), and then along the roof of the
hard palate, towards the anterior palatine canal, in which, much
diminished in size, it inosculates on the septum nasi with a branch
of the spheno-palatine artery. It supplies the gums, the glands,
and mucous membrane of this part, and furnishes branches to the
soft palate,

[. The Vidian, an insignificant branch, runs backwards through
the Vidian canal with the Vidian nerve, and is lost upon the
Eustachian tube and the pharynx.

m. The nasal or spheno-palatine branch enters the nose,
through the spheno-palatine foramen in company with the nasal
nerve from Meckel’s (spheno-palatine) ganglion, and ramifies upon
the spongy bones and the septum narinm.

n. The pterygo-palatine is a small but constant branch which
runs backwards through the pterygo-palatine canal, and ramifies
upon the upper part of the pharynx and the Eustachian tube.

The nternal mazillary vein is formed by the veins correspond-
ing to the branches of the artery. It joins the temporal in the
substance of the parotid gland, and forms the external jugular.

_ This great nerve is the largest of the three divisions
Eﬁﬂf:q of the fifth cerebral nerve. It differs from the other
nerve and  two divisions, i.e. the ophthalmic and the superior
branches. — paxillary, in that it contains motor as well as sensitive
filaments; the motor being furnished by the small non-ganglionie
root of the fifth nerve. Thus much of its physiology it is neces-
sary to know, in order to understand its extensive distribution ;
for the sensitive portion supplies the parts to which it is distri-
buted with common sensation only, whilst the motor portion sup-
plies all the muscles concerned in mastication.

The nerve, then, composed of sensitive and motor filaments,
emerges from the skull through the foramen ovale as a thick
trunk, under the name of the inferior maxillary. It lies directly
external to the Eustachian tube, and is covered by the external
pterygoid muscle, which should be turned on one side to expose
it. Immediately after its exit from the skull, the nerve divides
into its several branches: some, destined for the muscles, contain
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motor as well as sensitive filaments; others are purely sensitive,
as follow :—

TRANCHES OF THE INFERIOR MAXILLARY NERVE.

BrANCHES OF COMMON SENSATION. Brawcuers Mortor.
Temporo-auricular. To temporal musele,
Inferior dental. — masseter.

Bueeal. ; — external pterygoid,
Gustatory. — internal pterygoid.
— tensor palati,

— mylo-hyoideus.
— anterior belly of digastricus.

The branches to the temporal muscle, two in number, pass
outwards close to the great wing of the sphenoid bone, and ascend
with the temporal arteries to the muscle.

The branch to the masseter runs outwards above the external
pterygoid, through the sigmoid notch of the jaw.

The branch to the external pterygoid comes apparently from
the buccal nerve in its passage through this muscle.

The branch to the internal pterygoid and tensor palati muscles
is rather difficult to find. It proceeds from the inner side of
the main trunk, close to the otic ganglion, and descends between
the internal pterygoid and the tensor palati, supplying them both.

The buceal branch passes either above or between the fibres of
the external pterygoid to the buccinator, where it spreads out into
filaments, which supply the skin, mucous membrane, and glands
of the cheek with common sensation, The motor power of the
buccinator, remember, is derived from the facial nerve. That this
buccal branch is purely sensory is proved by the action of the
muscle still continuing when the motor division of the fifth nerve
is paralysed. The evidence is corroborated by a case in which this
buceal branch proceeded from the second division of the fifth
nerve ; no communieation being discovered, after very careful dis-
section, between it and the motor root of the third division.*

* Turner * On the variation of the buccal nerve” Journal of Anat. and Phys. No. 1.
1BGE,
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The temporo-awricular branch arises by two roots which embrace
the middle meningeal artery before it enters the skull. The nerve
runs outwards behind the external pterygoid and the neck of the
Jaw, ascends over the root of the zygoma with the temporal artery,
and divides, like it, into an anterior and a posterior branch : these
are distributed to the skin of the side of the head. Behind the
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FLAN OF THE BRANCHES OF THE INFERIOR MAXILLARY XERVE.

condyle it sends filaments to the meatus auditorius, to the skin on
the outer aspect of the ear and to the articulation of the jaw. It
distributes also gland filaments to the parotid, and one especially
to the upper division of the facial, which endows it with common
sensibility.

The inferior dental branch emerges beneath the external ptery-
goid, and descends between the ramus of the jaw and the internal

i1 B
s

—




INFERIQR MAXILLARY NERVE, 93

lateral ligament of the jaw to the dental foramen, which it enters
with the dental artery. It then runs in the canal in the diploe of
the jaw below the fangs of all the teeth. It furnishes filaments
which ascend through the canals in the fangs of the tecth to the
pulp in their interior. Opposite the foramen mentale the mental
branch is given off. Observe that the same nerve which supplies
the teeth supplies the gums; hence the sympathy between them.

The mylo-hyoid branch, apparently arising from the dental, is
derived from the motor root of the fifth, and may, with careful
dissection, be traced to it. It leaves the dental nerve near the
foramen in the jaw, and runs in a groove on the inner side of the
ramus to the lower surface of the mylo-hyoid, which muscle,
together with the anterior portion of the digastricus, it supplies
(p. 36).

The gustatory branch descends first between the ramus of the
Jaw and the internal pterygoid, then for a short distance between

_the jaw and the superior constrictor of the pharynx. Here it lies
close to the mucous membrane of the mouth near the last molar
tooth of the lower jaw; and division of it here has been recom-
mended to relieve pain in cancer of the tongue. The gusta-
tory n. then crosses obliquely the stylo-glossus, and running along
the hyo-glossus to the tongue, is distributed to the papille of its
tip and sides. ]

Beneath the external pterygoid the gustatory nerve is Joined at
an acute angle by the chorda tympani (a branch of the facial).
This branch emerges from the glenoid fissure, and meeting the
gustatory, runs along the lower border of that nerve to join the
submaxillary ganglion. It is eventually distributed to the lingualis
muscle, a9

This € so-called’ ligament proceeds from the spinous
Internal ) :
Tt process of the sphenoid bone, and is attached to the
f]-tg:mﬂ;:w Jjaw on the inner side of the foramen dentale. Between
~  this ligament and the neck of the jaw we find the in-
ternal maxillary artery and vein, the temporo-auricular nerve, the
middle meningeal artery, the dental nerve and artery, and a por-
tion of the parotid gland.
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At this stage of the dissection you will be able to trace the
course and relations of the internal carotid artery. But before
doing this, examine the several objects which intervene between
the external and internal carotid. These are—1. The stylo-glossus,
2. The stylo-pharyngeus, 3. The glosso-pharyngeal nerve, 4. The
gtylo-hyoid ligament.

This arises from the styloid process near the apex,
and the stylo-maxillary ligament, and is inserted along
the side of the tongue, external to the hyo-glossus.
Its action is to retract the tongue. Its nerve comes from the hypo-
glossal.

Stylo-
glossus,

This arises from the styloid process near the base,
and is inserted into the posterior edge of the thyroid
cartilage. It descends along the side of the pharynx
between the superior and the middle constrictor. Curving round
its lower border is seen the glosso-pharyngeal nerve. Its nerve

Stylo-pha-
ryngens.

comes from the pharyngeal plexus. Its action is to raise the

larynx with the pharynx in deglutition. .

Between the stylo-glossus and stylo-pharyngeus, and nearly
parallel with both, is the stylo-hyoid ligament. It extends from
the apex of the styloid process to the lesser cornu of the os-
hyoides. It is often more or less ossified.

The ascending palatine artery, a branch of the external maxil-
lary or facial (p. 38), runs up between the stylo-glossus and the
stylo-pharyngens, and divides into branches which supply these
muscles, the palate, the side of the pharynx, and the tonsils. Tt
inosculates with the descending palatine, a branch of the internal
maxillary.

The glosso-pharyngeal nerve is observed curving for-
wards under the lower border of the stylo-pharyngeus.
It is one of the divisions of the eighth pair. It arises
by four or five filaments from the medulla oblongata in the groove
between the olivary body and the restiform tract. It leaves the
gkull through the anterior part of the foramen lacerum posterius in
front of the remaining divisions of the eighth pair, and descends
between the internal jugular vein and the internal carotid artery.

Glosso-pha-
ryngeal nerve.

T
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It then crosses in front of the artery and proceeds along the lower
border of the stylo-pharyngeuns. It now curves forwards over
that muscle and the middle constrictor of the pharynx, and dis-
appears beneath the hyo-glossus, where it divides into its terminal
branches for the supply of the mucous membrane of the pharynx,
the back of the tongue and the tonsils.

According to the present state of our knowledge, the glosso-
pharyngeal is, at its origin, purely a sensitive nerve. But soon
after its exit from the skull it receives communications from the
facial, the pneumogastric and the sympathetie, so that it soon
becomes a compound nerve—i.e. composed of both sensitive and
motor filaments. At the base of the skull it is provided with two
ganglia—the jugular and the petrous (ganglion of Andersch).
The minute branches given off by these ganglia will be noticed
hereafter ; at present we are more concerned with what is called
the ¢ pharyngeal plexus’ of nerves.

By the side of the middle constrictor of the pharynx,
we find an intricate interlacement of nerves, constituting
the plexus which presides over deglutition. Tts dissec-
tion requires much time and care, and a pharynx prepared exclu-
sively for the purpose. The nerves which compose it are derived
from the glosso-pharyngeal, the pneumogastric, the spinal acces-
sory, and the sympathetic. Consequently it possesses nerves of
three different kinds—ganglionic, sensitive,and motor. Tts minute

ramifications supply the pharynx, the back of the tongue, and
tonsils.

Pharyngeal

plexus.

Course and The internal carotid artery, proceeding from the divi-
T'igl:;lmjﬁt sion of the common carotid, opposite the upper border
o e Inter-

nal carotid  Of the thyroid cartilage, ascends to the base of the sknll,
artery. by the side of the pharynz close to the transverse pro-
cesses of the three upper cervical vertebree. It enters the skull
through the carotid canal in the temporal bone, runs very tortu-
ously by the side of the body of the sphenoid, and terminates in
branches which supply the orbit and the brain, In the first part
of its course, it is situated immediately outside the external
carotid, near the inner border of the sterno-mastoid. But it



496 PNEUMOGASTRIC NERVE.

soon gets beneath the external carotid, and lies deeply seated by
the side of the pharynx. In its course it is crossed successively
by the hypoglossal nerve, the occipital artery, the digastricus and
stylo-hyoid muscles; higher, it is crossed obliquely, by the styloid
process, by the stylo-glossus and pharyngeus muscles, by the
glosso-pharyngeal nerve, and the stylo-hyoid ligament, all of
which last intervene between it and the external carotid.

The internal jugular vein runs along the outer side of the
artery. Behind the artery are the pneumogastric nerve and the
superior cervical ganglion of the sympathetic. The rectus capitis
anticus major separates it from the cervical vertebree. But after
all, the most important relation of the artery in a surgical point
of view is, that it ascends close by the side of the pharyne and
tonsils. In opening an abscess, therefore, near the tonsils, or at
the back of the pharynx, be careful to introduce the knife with
its point inwards towards the mesial line: observe this caution
the more, becanse, in some subjects, the internal carotid makes a
curve, or even a complete curl upon itself, in its ascent near the
pharynx. In such cases the least deviation of the instrument in
an outward direction would injure the vessel.

e This artery generally arises from the angle of the
pharyngeal common carotid, or from the commencement of the
AL external carotid; it ascends between the internal
carotid artery and the side of the pharynx, towards the base of
the skull. It gives off branches which supply the pharynx, the
tonsils, the Eustachian tube, and the muscles in front of the spine.
A very constant branch runs down with the levator palati, above
the superior constrictor of the pharynx, and supplies the soft
palate. It also sends small meningeal branches to supply the
dura mater; one of which ascends through the foramen lacerum
medium, and the other through the foramen jugulare with the
internal jugular vein.

The pneumogastric nerve is one of the three divisions

P - ; . :
g;:;:?;ﬂ of the eighth pair of cerebral nerves. It arises from
it the medulla oblongata by a series of roots along the

groove between the olivary body and the restiform tract. It
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passes out of the skull with the nervus accessorius through the
foramen jugulare.

Leaving the skull at the foramen jugulare, the nerve descends
in front of the cervical vertebrae, lying successively upon the
rectus capitis anticus major and the longus colli. In the upper
part of the neck it is situated behind the internal carotid artery ;
in the lower, between and behind the common carotid and the
internal jugular vein. Tt enters the chest, on the right side
crossing in front of the subclavian artery nearly at a right angle;
on the left running nearly parallel with it.

In their course through the chest, the pneumogastric nerves
have not similar relations. The right nerve lies beneath the
subclavian vein, and then descending by the side of the trachea,
is continued behind the right bronchus to the posterior part of
the cesophagus. The left nerve passes behind the left brachio-
cephalic vein, then crosses in front of the arch of the aorta, and
behind the left bronchus to the anterior part of the cesophagus,
Both nerves subdivide on this tube into a plexus; the right nerve
forming the posterior, and the left, the anterior wsophageal plexus.
Each plexus again collects its fibres together: thus two main
nerves are formed which pass with the cesophagus through the
diaphragm : of these the right is distributed over the posterior,
the left over the anterior surface of the stomach.

In their long course from the medulla oblongata to the abdo-
men, the pneumogastric nerves supply branches to most important
organs; namely, to the pharynx, the larynx, the heart, the lungs,
the cesophagus, and the stomach.

Within the foramen jugulare, a small ganglion (Arnold’s
ganglion) is formed upon the pneumogastric nerve, which is then
Joined by a branch of considerable size from the nervus acces-
sorius. Arnold’s ganglion will be described hereafter. But soon
after leaving the skull, the pneumogastric nerve swells out, and
forms a second ganglion (inferior ganglion) of a reddish-grey
colour. This ganglion occupies about an inch of the nerve, but
does not involve the whole of its fibres; the branch from the
spinal accessory not being included. It is united to the hypo-

i
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glossal nerve, from which it receives filaments. It also receives
filaments from the first and second spinal nerves, and from the
superior cervical ganglion of the sympathetic, .

Thus, the pnenmogastric, at its origin probably a nerve of
sensation only, becomes, in consequence of the reinforcements
from these various branches, a compound nerve, and in all re-
spects analogous to a spinal nerve. Its branches are—

1. The auricular (Arnold), which will be described hereafter.

2. The pharyngeal, which arises from the inferior ganglion, and
descends either in front of or behind the internal earotid to join
the pharyngeal plexus (p. 95).

3. The superior laryngeal, also derived from the inferior
ganglion, descends behind the internal carotid to the interval
between the os-hyoides and the thyroid cartilage, where it enters
the larynx through the thyro-hyoid membrane, and is distributed
to the mucous membrane of the larynx. The superior laryngeal
nerve gives off the external laryngeal,’ which descends beneath
the depressors of the os-hyoides to supply the erico-thyroid
muscle.

4. The cardige, two in number, which descend behind the
gheath of the carotid to the cardiac plexus. The upper branch is
small, and proceeds from the inferior ganglion; the lower comes
from the main trunk in its course down the meck. On their
passage to the heart, the right cardiac nerves run chiefly behind
the arch of the aorta to the deep cardiac plexus; the left, chiefly
in front of it, to the superficial cardiac plexus.

5. The inferior laryngeal or recurrent branch of the pneumo-
gasiric turns on the right side under the stibclavian artery (p. 53),
and runs up to the larynx, between the trachea and the bodies of
the cervical vertebra: on the left side, it turns under the arch
of the aorta, and ascends to the larynx between the trachea
and the cesophagus. On both sides it enters the larynx beneath
the lower border of the inferior constrictor, and supplies all the
intrinsic musecles of the larynx, except the crico-thyroid. The
remaining branches of the pneumogastric, to the lungs, the
cesophagus and stomach, will be examined in the dissection of
the chest.
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Now examine the cervical ganglia of the sympathetic
Eg:‘:,gathem system of nerves. Speaking in general terms of this
: gystem, it may be said that it consists of a series of
ganglia arranged on either side of the spine, from the first cervical
to the last sacral vertebra. The successive ganglia of the same
gide are connected by intermediate nerves, so as to form a con-
tinuous cord on each side of the spine: this constitutes what is
called the trunk of the sympathetic system, and is connected with
all the spinal nerves. Its upper or cephalic extremity penetrates
into the cranium through the carotid canal, surrounds the internal
carotid artery, communicates with the third, fourth, fifth, and
sixth cranial nerves, and joins its fellow of the opposite side upon
the anterior communicating artery.* Its sacral extremity joins
its fellow by means of a little © ganglion impar,’ situated in the
mesial line, upon the last sacral vertebra.

The sympathetic system presides over the functions of those
organs which are withdrawn from our control. Thus it regulates
the circulation of the blood, respiration, digestion, and secretion.
Cervical gan- 10 the cervical portion of the .s}rmpathet‘ic are three
glia of sym-  ganglia, named from their position, superior, middle,
pathetic. - and inferior.

The superior cervical ganglion, the largest of the three, is
situated near the base of the skull, opposite the bodies of the
second and third cervical vertebrz, and lies behind the internal
carotid artery, upon the rectus capitis anticus major, It is of a
reddish-grey colour like other ganglia, of an elongated oval shape,
varying in length from one to two inches. To facilitate the
description of its several branches we divide them into—1st, those
which are presumed to connect it with other nerves; and Zndly,
those which originate from it.

It is then connected by branches as follow : —

a. With each of the four upper spinal nerves.

b. With the hypoglossal, pneumogastric, and glosso-pharyngeal
nerves.

* Here is situated the ‘so-called* ganglion of Ribes,
H 2
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¢. With the third, fourth, fifth, and sixth cerebral nerves (in the
cavernous sinus).

d. With the several ganglia of the sympathetic system about
the head and neck ; namely, the ophthalmic, spheno-palatine, otic,
and submaxillary.

The branches which it distributes are—

e. Nerves to the heart.—One or more descend behind the sheath
of the carotid, and entering the chest, join the cardiac plexuses,
superficial and deep.

#. Nerves to the pharynaz.—These join the pharyngeal plexus on
the middle constrictor of the pharynx.

g. Nerves to the blood-vessels.—These nerves, named on account
of their delicacy ¢ nervi molles,” ramify around the external carotid
artery and its branches.

The middle cervical ganglion is something less than a barley-
corn in size. It is situated behind the carotid sheath, about the
fifth or sixth cervical vertebra, near the inferior thyroid artery.
It receives branches from the fifth and sixth spinal nerves, and
gives off—

a. Branches to the thyroid body.—These accompany the inferior
thyroid artery.

b. Branch to the heart.—This usually descends in front of the
subclavian artery into the chest, and joins the deep cardiac
plexus.

In cases where the middle cervical ganglion is absent, the pre-
ceding nerves are supplied by the sympathetic cord connecting the
superior and inferior ganglia.

The inferior cervical ganglion is of considerable size, and
ig situated in the interval between the transverse process of
the seventh cervical vertebra and the first rib, immediately
behind the vertebral artery. It receives branches from the
seventh and eighth spinal nerves, and others which, descending
from the fourth, fifth, and sixth, through the foramina in the
transverse processes of the vertebrse, form a plexus around the

vertebral artery.
The branches which it gives off are—
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a. Inferior cardiac nerve—This communicates with the re-
current laryngeal, and joins the cardiac plexus beneath the arch of
the aorta.

b. Nerves to the blood-vessels.—These ramify around the verte-
bral and subelavian arteries.

DISSECTION OF THE CHEST.

Before the several organs contained in the chest are examined,
we ought to have some knowledge of its frame-work. The true
ribs with their cartilages describe a series of arcs, increasing in
length from above downwards, and form with the spine behind,
and the sternum in front, a barrel of a conical shape, broader in
the lateral than in the antero-posterior direction. The lower
aperture or base of the cavity is closed in the recent state by the
diaphragm, which forms a muscular partition between the chest
and the abdomen. This partition is arched, so that it constitutes
a vaulted floor for the chest, and by its capability of alternately
falling and rising can inecrease or diminish the capaciousness of the
chest. The spaces between the ribs are filled by the intercostal
muscles. In each intercostal space there are two layers of these
muscles, arranged like the letter X. The fibres of the outer layer
run obliquely from above downwards, and forwards; those of the
inner layer in the reverse direction.

The upper aperture of the chest gives passage to the trachea,
the cesophagus, the great vessels of the head, neck, and upper
extremities, the superior intercostal, and internal mammary arteries,
the inferior thyroid veins, the sterno-hyoid, sterno-thyroid, and
longus colli muscles, the pneumogastrie, the left recurrent laryn-
geal, the phrenic, and the sympathetic nerves; also to the first
dorsal passing up to join the brachial plexus, the thoracie duct, and,
lastly, to the apices of the lungs; the interspaces between these
parts being occupied by a dense fibro-cellular tissue.

Such, in outline, is the frame-work of the cavity, closed on all
sides, which contains the heart and Inngs. Observe that its walls
are made up of different structures, bone, cartilage, and muscle,
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admirably disposed to fulfil two important conditions. By their
1.mlidil;3F and elasticity they protect the important organs contained
in them; by their alternate dilatation and contraction they act as
mechanical powers of respiration. For they can increase the cavity
of the chest in three directions: in height, by the descent of the
diaphragm ; in width, by the turning outwards of the ribs; and in
depth, by the elevation of the sternum.

The chest of the female differs from that of the male in the
following points :—Its general capacity is less; the sternum is
shorter ; the upper opening is larger in proportion to the lower ;
the upper ribs are more movable, and therefore permit a greatef
enlargement of the chest at its upper part, in adaptation to the
condition of the abdomen during pregnancy.

In the dissection of the chest let us take the parts in the
following order :—

. Triangularis sterni, with the internal mammary artery.

. Anterior mediastinum.

. Right and left brachio-cephalic veins and superior vena cava

Course and relations of the arch of the aorta.

. The three great branches of the arch,

. Conrse of the phrenic nerves.

. Position and relations of the heart.

Pericardium,

Pleura.

. Position and form of the lungs.

_ Posterior mediastinum and its contents ; namely, the aorta, the thoracie duet,
the vena azygos, the esophagus, and pnenmogastric nerves.

12. Sympathetic nerve.

13. Inmtercostal muscles, vessels, and nerves.

14. Cardiac plexus of nerves.

Bed

An opening must be made into the chest, by carefully removing
the upper four-fifths of the sternum, and the cartilages of all the
true ribs* In doing this, care must be taken not to wound the
pleura, which is closely connected with the cartilages. On one

* Those who are more proficient in dissection should not remove the whole of the
ﬂtﬂrnll]‘.ﬂ., but leave, say a quarter of an inch of its upper part with the first rib attached
toit. 'This little portion serves ae a valuable landmark, although it obstructs, to a
certain extent, the yiew of the subjacent vessels,
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side the interral mammary artery should be removed ; on the other,
left.

On the under surface of the sternum and cartilages of
Triangularis the ribs is a musele, named the *triangularis sterni.’
S Tt arises from the ensiform cartilage and the lower part
of the sternum, and is imserted by digitations into the carti-
lages of the true ribs from the sixth to the second: its fibres
ascend outwards to their insertion; its action is to depress the
costal cartilages. Thus, on emergency, it acts in expiration. Its
nerve comes from the intercostal mnerves, its arteries from the
internal mammary.
s This artery springs from the subclavian in the first
nterna : : i
mammary  part of its course. On entering the chest it is crossed
AniErT: by the phrenic nerve. It then descends perpendicularly,
about half an inch from the sternum, between the cartilages of
the ribs and the triangularis sterni: it then enters the wall of the
abdomen behind the rectus abdominis, and finally inoseulates with
the epigastric (a branch of the external iliac). Its branches are
as follow :—

a. Arteria comes nervi phrenici.—A very slender artery, which
accompanies the phrenic nerve to the diaphragm, and anastomoses
with the phrenic branches of the abdominal aorta.

b. Mediastinal and thymic.—These branches supply the cellular
tissue of the anterior mediastinum, the pericardium, and the tri-
angularis sterni. The thymic are only visible in childhood, and
disappear with the thymus gland.

e. Anterior intercostal.—One, and often two, for each inter-

costal space are distributed to the five or six upper intercostal
spaces. They lie at first between the pleura and the internal
intercostal muscle, and subsequently between the two intercostals.
They inosculate with the intercostal arteries from the aorta.
" d. Perforating arteries, which pass through the same number
of intercostal spaces as the preceding branches, and supply the
pectoral muscle and skin of the chest. In the female they are of
large size, for the supply of the mammary gland.

¢. The intercosto-phrenic branch runs outwards behind the
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cartilages of the false ribs, and terminates near the last intercostal
space. It supplies sinall arteries to the diaphragm, to the sixth,
seventh, and sometimes the eighth intercostal spaces.

Two ven® comites surround the artery, and unite into a single
trunk in the upper part of the chest, to terminate in the brachio-
cephalic vein of its own side.

There are several absorbent glands in the neighbourhood of the
internal mammary artery.  They receive the absorbents from the
inner portion of the mammary gland, from the diaphragm, and
the upper part of the abdominal wall. In disease of the inner
portion of the mamma, these glands may enlarge without any
enlargement of those in the axilla.

Medinstina, The ¢mediastina’ are the spaces which the two
anterior and pleural sacs leave between them in the antero-posterior
posterior.  glane of the chest. There is an anterior and a pos-
terior mediastinum. To put these spaces in the simplest light,
let us imagine the heart and lungs to be removed from the chest,
and the two pleural sacs to be left in it by themselves. The two
sacs, if inflated, would then appear like two bladders, in contact
only in the middle, as shown by the dotted outlines in the an-
nexed scheme (fig. 18). The interval marked @, behind the

Fig, 18. sternum, would represent the an-
terior mediastinum: the interval
b, the posterior mediastinum.
But now let us introduece the heart
and lungs again, between the
two pleural sacs: these must give
way to make room for them, so
that the two saes are not in contact
anywhere in the middle line of
the chest.

Therefore, with the heart and
lungs interposed, the pleural sacs
appear asshown in the diagram, figz. 19,—which represents a trans-
verse section through the chest. Here you see that the heart and
the lungs become invested by the pleural sacs: or, to speak more

i-*-vlil:-lll-l——---ﬁu—-—-#
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technically, the sacs are reflected over the heart and the lungs, on
each side respectively. But the anterior and posterior mediastina
remain unaltered.

Looking at the chest in front, the anterior mediastinum appears
as shown in the cut (p. 117). It is not precisely longitudinal in
its direction, but inclines slightly towards the left, owing to the
position of the heart. Its area varies: thus it is extremely narrow
in the middle where the edges of the lungs nearly meet ; but it is
wider above and below, where the lungs diverge.

What parts are contained in the anterior mediastinum ?—The
remains of the thymus gland, the origins of the sterno-hyoid, sterno-
thyroid, and triangularis sterni muscles, the left brachio-cephalic
vein (which crosses behind the first bone of the sternum), and a
few absorbent glands.

Inmternal miam-

MAry &. Internal mam-

MATY i,

Phrenicn. . .

Phrenie n,

(Esophagus with
. vigi.

Aorta.

Thoracic duct.

Vena azygos.

DIAGRAM OF THE REFLECTIONS OF THE PLEURAL SACS IN DOTIED LIKES.

The posterior mediastinum (fig. 19) contains the cesophagus,
the two pneumogastric nerves, the aorta, the thoracic duct, and the
Vena azygos.

A middle mediastinum is described by some anatomists. It
is the largest of the mediastina, and contains the heart with its



106 BRACHIO-CEPHALIC VEINS.

large vessels, the phrenic nerves, and the bifurcation of the
trachea.

Before we can display the brachio-cephalic veins, we must

remove a layer of the deep cervical fascia, which descends over
them from the neck, and is lost upon the pericardium, Their
coats are closely connected to this fascia; and its chief use appears
to be to keep the veins always open for the free return of blood to
the heart.
B, The right and left brachio-cephalic (innominate)
cephalic veins are formed, near the sternal end of the clavicle,
veins. by the confluence of the internal jugular and subelavian.
They differ in their course and relations, and ‘must, therefore, be
described separately.

The left brachio-cephalic vein passes obliquely behind the first
bone of the sternum towards the right side, to join the vena cava
superior. It is about two inches and a half in length, and its
direction inclines a little downwards. It crosses over the trachea
and the origins of the three primary branches of the arch of the
aorta. We are reminded of this fact in some cases of aneurism of
these vessels; for what happens? The vein becomes compressed
between the aneurism and the sternum ; hence the swelling and
venous congestion of the parts from which it returns the blood ;
namely, of the left arm and left side of the neck. The upper
border of the vein lies not far from the upper border of the
sternum ; in some instances it lies even higher, and I have seen it
crossing in front of the trachea a full inch above the sternum.
This occasional deviation should be borne in mind iu the perform-
ance of tracheotomy.

The right bmckw-ﬂsﬁfmﬁz{: veinn descends nearly vertically to
join the superior vena cava, opposite the first intercostal space.
It is about one and a half inch in length, and is situated about one
inch from the mesial line of the sternum. On its left side, but on
a posterior plane, runs the arteria innominata; on its right side is
the pleura. Between the vein and the pleura is the phrenic nerve,
The brachio-cephalic veins are not provided with valves. The
veins which empty themselves into the right and left brachio-
cephalic are as follow :—
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The Riexr B. C. Vein receives :— The Lerr B. C. YVein receives :—
The vertebral. The vertebral.

The deep cervieal. The deep cervical.

The internal mammary. The internal mammary.

The inferior thyroid (sometimes). The inferior thyroid.

The superior intercostal.
The pericardiac.

This is the great channel through which the impure
blocd from the head, upper extremities, and chest,
returns into the right auricle. It is formed by the
confluence of the right and left brachio-cephaliec veins, which
unite at nearly a right angle opposite the first intercostal space
on the right border of the sternum ; that is, about the level of the
highest point of the arch of theaorta (p. 53). The vena cava descends

Yena cava
superior.

Fig. 20.

----- - Middle thyroid.

jEmmsEs Internal jngular,
fi-~—=——---External jugular.

e e Bnperior dntar-
coatal,

EUPERIOR VENA CAVA AND ITS TRIBUTARIES.

vertically, with a slight inclination backwards, to the upper part
of the right auricle. It is from two and a half to three inches
long. The lower half of it is covered by the pericardium ; you
must, therefore, open this sac to see that the serous layer of the
pericardium is reflected over the front and sides of the vein. In
respect to its relations, notice that the vein lies in front of the
right bronchus and the right pulmonary vessels; and that it is
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overlapped by the ascending aorta, which lies to its left side and
parallel with it. In the upper half of its course, that is, above
the pericardium, it is covered on its right side by the pleura; on
this side, in contact with it, descends the phrenic nerve.

Before it is covered by the pericardium, the vena cava receives
the right vena azygos, which comes in arching over the right
bronechus.

The aorta is the great trunk from which all the

Course and : = - )
rolations of arteries of the body carrying pure blood are derived.
the arch of Tt arises from the upper and back part of the left ven-
the norta, | . el :

tricle of the heart. Its origin is sitnated behind the
pulmonary artery and on the left side of the sternum, about the
level of the third intercostal space. It ascends forwards and to
the right as high as the first intercostal space on the right side;
it then curves backwards towards the left side of the body of the
second dorsal vertebra, and turning downwards over the left side
of the third, completes the arch. The direction of the arch,
therefore, is from the sternum to the spine, and rather oblique
from right to left.

The arch of the aorta presents partial dilatations in certain
situations. One of these, called the ¢ sinus* or bulge of the aorta,
is observed on the right side of the arch, about the junction of
the ascending with the transverse portion: it is little marked in
the infant, but increases with age. Three other dilatations (the
sinuses of Valsalva), one corresponding to each of the valves at
the commencement of the aorta, will be examined hereafter.

For convenience of description, the arch of the aorta is divided
into an ascending, a transverse, and a descending portion.

Ascending portion.—To see this portion of the aorta, the
pericardium must be opened. You then observe that this part of
the artery is covered all round by the serous layer of the peri-
cardium, except where it is in contact with the pulmonary artery.
It is about two inches in length, and ascends with a slight curve
to the upper border of the second costal cartilage of the right side.
Its commencement is covered by the pulmonary artery, and over-
lapped by the appendix of the right auricle. On its right side,

R
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but on a posterior plane, descends the superior vena cava; on its
left is the division of the pulmonary artery; behind it, are part of
the auricle, the right pulmonary artery, and the right bronchus.
This part of the aorta gives off the right and left coronary arteries
for the supply of the heart.

Transverse portion.—This portion of the aorta arches from the
front to the back of the thorax, and extends from the upper
border of the second right costal cartilage to the left side of the
second dorsal vertebra. In front it is covered by the left pleura,
and is crossed by the left phrenic and pneumogastric nerves.
Near its summit runs the left brachio-cephalic vein; within its
concavity are the left bronchus, the bifurcation of the pulmonary
artery, the left recurrent laryngeal nerve, and the remains of the
ductus arteriosus. The artery rests upon the trachea a little
above its bifurcation, the cesophagus, thoracic duct, and the left
recurrent laryngeal nerve. From the transverse part of the arch
arise the arteria innominata, the left carotid, and subclavian
arteries.

Descending portion.—This part of the arch lies upon the left
side of the body of the third dorsal vertebra. On its right side
are the wsophagus and thoracic duct ; on its left is the pleura.

What parts are contained within the arch of the aorta? The
left bronchus, the right pulmonary artery, the left recurrent
nerve, the remains of the ductus arteriosus, and the deep cardiac

plexus.
These relations vary according to the size of the
Relations of

the avch of Deart, the obliquity of the ribs, and the general de-
the aorta to  velopment of the chest. In a well-formed adult the
e ascending aorta is, at the most prominent part of its
bulge, about half of an inch behind the first bone of the sternum,
The highest part of the arch is about one inch below the upper
edge of the sternum.*

* The relations of the arch of the aorta to the sternum vary even in adults, more
especially if there be any hypertrophy of the heart. As an instance among many, I
may mention that of a young female who died of phthisis. The position of the aortic
valves was opposite the middle of the sternum, on a level with the middle of the
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From the upper part of the arch arise three great arteries for
the head, neck, and upper limbs ; namely, the brachio-cephalic or
innominate artery, the left carotid, and the left subelavian.
et This arises from the commencement of the trans-
phalic or in- Verse part of the arch. It ascends obliquely towards
nominate  the right, and after a course of about one inch and a
B, half, divides behind the right sterno-clavicular joint
into two arteries of nearly equal size—the right earotid, and the
right subeclavian.

What are the relations of the inmominate artery? It ascends
obliquely in front of the trachea; the right brachio-cephalic vein
descends on its right side; the left brachio-cephalic and inferior
thyroid veins cross in front of it: parallel and close to the artery
are the slender cardiac nerves.®

With the anatomy of the parts before you, it is easy to under-
stand that an aneurism of the innominate artery might be distin-
guished from an aneurism of the aorta—I1. By a pulsation in the
neck between the sterno-mastoid museles, i.e. in the fossa above
the sternum ; 2. By occasional dyspneea owing to pressure on the
trachea; 3. By venous congestion in the left arm; 4. By the
aneurismal thrill being confined to the »ight arm.

This artery arises from the arch of the aorta close to
the arteria innominata. It ascends obliquely behind
the first bone of the sternum to the neck. In the first

Left carotid
artery.

part of its course it lies upon the trachea, but it soon passes to the

left side of the trachea, and then lies for a short distance upon the
wesophagus and thoracic duct. It is crossed by the left brachio-
cephalic vein; on its outer side are the left subclavian artery and

wecond costal articulation. The highest part of the arch was on a level with the
upper border of the sternum; the arteria innominata was situated entirely in front of
the trachea ; and the left brachio-cephalie vein crossed the trachea so much above the
sternum that it would have been directly exposed to injury in tracheotomy.

# In some cases the innominate artery ascends for a short distance above the
claviele before it divides, lying close to the right of the trachea. We have already
alluded to the fact that it occasionally gives off a middle thyroid artery (p. 31), which
ascends in front of the trachea to the thyroid body, and is therefore directly in the

way in tracheotomy.
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preumogastric nerve, and on the inner side is the arteria in-
nominata. In the rest of its course it resembles the right
carotid (p. 27).

This is the third branch of the arch. It ascends out of the
chest to the inner border of the first rib, and then

Left sub- : A
clavian curves outwards behind the scalenus anticus. In the
ALY, first part of its course it is deeply seated, and is

covered on its left side by the pleura. Close to its right side
are the trachea and esophagus; between the artery and the
cesopbagus we find the thoracic duct. Like the other primary
branches of the arch, it is crossed by the left brachio-cephalic vein.
It is covered in front by the left lung, and it rests upon the
longus colli. The upper part of its ecourse, where the vessel
passes in front of the apex of the lung, has been described with
the anatomy of the neck (p. 54).
i The phrenic nerve comes from the third, fourth, and
phrenic nerves fifth cervical nerves. It descends over the scalenus
EEE‘::Eh the anticus, and enters the chest between the subclavian
vein and artery. It then rums in front of the root
of the lung between the pleura and the pericardium to the dia-
phragm (fig. 21), to the under surface of which it is distributed.

In what respects do the phreniec nerves differ from each other in
their course >—The right phrenic runs along the outer side of the
brachio-cephalic vein and superior vena cava; the left erosses
in front of the transverse part of the arch of the aorta; besides
which, the left is rather longer than the right, because it has to 2o
round the apex of the heart.*

Before the phrenic nerve divides into branches to supply the
diaphragm, it sends off minute filaments to the pleura and the
pericardium.

Having studied these anatomical details, consider for a moment
what kind of symptoms are likely to be produced by an aneurism
of the arch of the aorta, or any of the primary branches. A glance
at the important parts in the neighbourhood will answer the

% In th_ﬂ upper part of the chest the phrenic is sometimes joined by & branch from
the brachial plexus, less frequently by a branch from the descendens noni.
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question. The effects will vary according to the part of the artery
which is the seat of the aneurism, and, according to the volume,
the form, and the position of the tumour. One can understand

Fig. 21.
7
ard cervical n. _____4; f?
e R
FPnenmogas- :
e f, . b ————
Sthcervicalm, — — g Cervicalis ascendens a.
. . Bealenns anticus.
______ Inferior thyreida.
Buperficialis colli a.
Phrenic n.
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Brachial plexus * /3 — Bupra scapular a.
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Appendix of left auricle,

that compression of the vena cava superior, or either of the brachio-
cephalic veins, would occasion swelling and congestion of the parts
from which it returns the blood; that compression of the trachea
or one of the bronchi might oceasion dyspncea, and thus simulate

N P sl Oy

g
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disease of the larynx;* that compression of the msophagns would
give rise to symptoms of stricture. Nor must we forget the imme-
diate vicinity of the thoracic duct and the recurrent nerve,f and
the effects which would be produced by their compression. Can
one, then, be surprised that a disease which may give rise to so
many different symptoms should be a fertile source of fallacy in
diagnosis ?

You can easily see how aneurisms of the aorta prove fatal, by

bursting into the contiguous tubes or cavities; for instance, into
the trachea, the wsophagus, the pleura, or the pericardium. You
will see, too, why an aneurism of the first part of the arch is so
much more dangerous than elsewhere. The reason is, that in this
part of its course the aortais covered only by a thin layer of serous
membrane : now if an aneurism take place here, the coats of the
vessel soon become distended, give way, and allow the blood to
escape into the pericardium ; an occurrence which is speedily fatal,
because, the pericardium being filled with blood, prevents the
heart from acting.
Position ana _ Lhe heart is situated obliquely in the chest, between
form of the the lungs. Its base, i.e. the part by which it is at-
il tached, and from which its great vessels proceed, is
directed upwards towards the right shoulder; its apex points
downwards and to the left, between the fifth and sixth costal car-
tilages. It is supported by the tendinous centre of the diaphragm.
It is maintained in its position by a membranous bag termed the
¢ pericardium,” which is lined by a serous membrane to facilitate
its movements, The pericardium must first claim our attention.

The pericardium is the membranous bag which en-
closes the heart and the large vessels at its base. It
is broadest below, where it is attached to the tendinous centre of
the diaphragm ; above it is prolonged over the great vessels of
the heart, and is connected with the deep cervical fascia. On each

Pericardiom,

* In the Museum of Guy's Hospital there is a preparation, No. 1487, in which
laryngotomy was performed under the circumstances deseribed in the text.

T See Med. Gaz., Dec. 22nd, 1843. A case in which loss of voice was produced by
the pressure of an aneurismal tumonr upon the left recurrent nerve.

I
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side it is covered by the pleura; the phrenic nerve running down
between them. In front of it, isthe anterior mediastinum; behind

RELATIVE TOSITION OF THE HEART AXD ITS YALVES WITH REGARD TO THE WALLS OF
THE CHEST.

The valves are denoted by curved lines. The aortic valves are opposite the third in-
tercostal space on the left side, close to the sternum. The pulmenary palves arae
just above the aortie, opposite the junction of the thivd rib with the sternum. The
mitral valves are opposite the third intercostal space, about one inch to the left of
the sternum, The fricuspid valves lie behind the middle of the sternum, about the
level of the fourth rib. Aortic murmurs, as gshown by the arrow, are propagated
up the aorta: mitral murmurs, a8 shown by the arrow, are propagated towards the
apex of the heart,

it, the posterior. Of all the objects in the posterior mediastinum,
that which is nearest to the pericardium is the cesophagus. It is
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worth remembering that the cesophagus is in close contact with
the back of the pericardium for nearly two inches; this fact
accounts for what one sometimes observes in cases of periearditis
where there is much effusion ; T mean pain and difficulty in swal-
lowing.

The pericardium is what is called a ¢ fibro serous® membrane.
Its fibrous layer, which constitutes its chief strength, is external,
This layer is attached below to the central tendon of the diaphragm.
Above, it forms eight sheaths for the vessels at the base of the
heart ; namely, one for the vena cava superior, four for the pul-
monary veins, two for the pulmonary arteries, and one for the
aorta. The serous layer forms a shut sac. It lines the fibrous
layer, and is reflected over the great vessels and the heart. To see
where the sevous layer is reflected over the vessels, distend the
pericardium with air. Thus you will find that this layer is reflected
over the aorta as high as the origin of the arteria inmominata. It
is reflected over the vena cava superior, after the entrance of the
vena azygos.* _

In the healthy state the capacity of the pericardium pretty
nearly corresponds to the size of the heart when distended to its
utmost. The healthy pericardinm, with the heart in situ, may be
made to hold in the adult about ten ounces of fluid. The peri-
cardium is not extensible. When an aneurism bursts into it, death

* These who choose to follow the reflections of the serous layer of the pericardium,
will find that it covers the great vessels to an extent greater than is generally imagined ;
though in truth the extent is not precisely similar in all bodies. The aorta and pul-
monary artery are wrapped in a complete sheath, two inches in length, so that these
vessels are covered all round Ly the serous layer, except where they are in contuct.
Indeed you ean pass your finger behind them both, through a foramen bounded in
front by the two great vessels themselves, behind, by the upper part of the auricles,
and above by the right pulmonary artery, Aguin, the back of the aorta, where it
lies on the auricles, is covered by the serons pericardium. The superior cava is covered
all round, except behind where it crosses the right pulmonary artery. What little
there is of the inferior cava within the pericardium is also covered all round. The
left. pulmonary veins are covered nearly all round ; the right less so. Behind the
auricles, ehiefly the left, the serous layer extends wpwards in the form of & pouch,
rising above their upper botder, =0 as to be loosely connected to the left bronchus.

1 E
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is caused not by loss of blood, but by compression of the heart in
consequence of the inextensibility of the pericardium,

The pericardium derives its blood from the internal mammary,
bronchial, and wsophageal arteries.

Cut open the pericardium, and observe that the heart is conical
in form, and convex everywhere except upon its lower surface,
which is flat, and rests upon the tendinous centre of the diaphragm.
When the pericardium is thus laid open, the following objects are
exposed : viz. 1. Part of the right ventricle; 2. Part of the left
ventricle; 3. Part of the right auricle with its appendix over-
lapping the root of the aorta; 4. The appendix of the left auricle
overlapping the root of the pulmonary artery; 5. The aorta; 6.
The pulmonary artery; 7. The vena cava superior; 8. The right
and left coronary arteries,

The heart then is placed behind the lower half of the sternum,
occupies more of the left than the right half of the chest, and rests
upon the central tendon of the diaphragm, which is nearly on a
plane with the lowest part of the fifth rib. At each contraction
the apex of the heart may be felt beating between the cartilages
of the fifth and sixth ribs, about two inches below the nipple, and
one inch on its sternal side. Its base extends as high as the upper
border of the third costal cartilage, and about half an inch to the
right of the sternum.

The ¢ praccordial region’ is the outline of the heart
f:gggr_’*ﬂ“l traced upon the front wall of the chest. We ought to
' be able to define this region with something like pre-
cision. We should know how much of it is covered and separated
from the wall of the chest by intervening lung (fig. 23). This
then is the rule:—Let the middle of the fifth costal cartilage be
the centre of a cirele two inches in diameter: this circle will define
well enough, for all practical purposes, that part of the pracordial
region which is naturally less resonmant to percussion ; here the
heart is uncovered except by pericardium and loose cellular tissue,
and is very near the wall of the chest. In the rest of the pra-
.cordial region the heart is covered and separated from the chest
by intervening lung.
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Where should we put the stethoscope when we listen to the
valves of the heart? For practical purposes it is enough to
remember that the mouth of an ordinary-sized stethoscope will
cover a portion of them all, if it be placed a little to the left of
the mesial line of the sternum opposite the third intercostal space
(fig- 23). They are all covered by a thin portion of lung : there-
fore we ask a patient to stop breathing while we listen to his heart.

FORM OF THE LUNGS, AND THE EXTENT TO WHICH THEY OVERLAP THE HEART AKD
ITS VALYVES,

The position of the heart alters a little with the position of the
body,  Of this any one may convince himself by leaning alternately
forwards and backwards, by lying on this side and on that, placing
at the same time the hand upon the praecordial region. He will
find that he can, in a slight degree, alter the place and the extent
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of the impulse of the heart. Inspiration and expiration also alter
the position of the heart. In inspiration the heart descends with
the tendinous centre of the diaphragm about half an inch.

As the lungs are continually gliding to and fro, within
the chest, they are provided with a serous membrane
to facilitate their motion. This membrane is termed the pleura.
There is one for each lung. Each pleura forms a completely
closed sae, and is disposed like all other serous sacs; that is, one
part of the sac lines the containing cavity, the other is reflected
over the contained organ. Its several parts are named after the
surface to which they adhere: that which lines the ribs is called
¢ pleura costalis;’ that which forms the mediastinum, ¢ pleura
mediastinalis 3’ that which covers the lung, ¢ pleura pulmonalis.’
Unlike the peritoneum, the pleura forms no folds except a small
one called ©ligamentum latwm pulmonis, which extends from
the root of the lung to the diaphragm.

If asked to describe the reflections of the pleural sac (fig. 19,
p.105), I should say, that it lines the ribs and part of the sternum ;
from the sternum it is reflected backwards over the pericardium;
from thence it passes over the front of the root of the lung, and so
on over the entire lung to the back part of its root, whence it is
reflected over the sides of the vertebra, and thus reaches the ribs
again.

The spaces called ¢ anterior’ and ¢ posterior’ mediastina, formed
by the pleura, have been already described, p. 104,

In health the internal surface of the pleura is smooth, polished,
and lubricated by moisture sufficient to facilitate the sliding of
the lung. When this surface is thickened and roughened by
inflammation, the moving lung produces a ©friction’ sound.
When the pleural sac is distended by serum, it constitutes hydro-
thorax; when by pus, ¢ empyema;’ and when by air, ¢ pneumo-
thorax.’

Introduce your hand into the pleural sac, and ascertain that the
reflection of the pleura on to the diaphragm corresponds with an
imaginary line commencing at the lower part of the sternum, and
sloping along the cartilages of the successive ribs down to the

Pleura.

——
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lower border of the last rib. Suppose a musket ball to lodge in
the pleural sae, it would fall upon the dome of the diaphragm,
and roll down to the lowest part of the pleural cavity. The place,
therefore, to extract it would be in the back, at the eleventh
intercostal space. This operation has been done during life with
SUCCess.

Positionand  Lhe lungs are situated in the chest, one on each side
form of the  of the heart. Kach fits aceurately into the cavity which
] contains it. KEach, therefore, is conical in form; the
base rests on the diaphragm ; the apex projects in the neck a little
more than an inch above the sternal end of the clavicle. Its outer
surface is adapted to the ribs; its inner surface is excavated to
make room for the heart. But the best way to see the shape of
the lungs is to inject the trachea with wax, which is tantamount to
taking a cast of each thoracic cavity. In such a preparation,
besides the general convexities and concavities alluded to, you
would find in the right lung a little indentation for the right
brachio-cephalic vein, in the left an indentation for the arch of the
aorta and the left subclavian artery.

Each lung is divided into an upper and a lower lobe by a deep
fissure, which commences behind about three inches from the
apex, and proceeds obliquely downwards to the front a little lower
than the fifth costal cartilage. Speaking broadly, the whole of the
anterior portion of the lung is formed by the upper lobe ; the whole
of the posterior portion by the lower lobe. It should be noticed,
however, that the upper lobe of the right lung is divided by a
second fissure which slices off a triangular portion called the
‘middle lobe.’

The dimensions of the right lung are greater than those of the
left in all directions except the vertical ; the reason of this excep-
tion is the greater elevation of the diaphragm on the right side
by the liver. On an average, the right lung s to the left, in point
of size, as 11 to 10. .

To understand rightly the shape and play of the lungs in in-
spiration and expiration, take an opportunity of making the follow-
ing experiment :— Cut away the intercostal museles and the pleura,
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without wounding the lungs, and then distend the lungs by blowing
into the trachea with bellows. Thus, you will ascertain how far
the front edge of the lung overlaps the pericardium; how low the
lung descends between the ribs and the diaphragm on the side and
at the back of the chest. You will see the great gap in the left
lung for the point of the heart. By making the lung expand and
contract, you will observe how it slides along the pleural lining of
the chest. This sliding takes place in health in silence. But
when the naturally polished surface of the pleura becomes rough-
ened by inflammatory deposit, a sound of greater or less distinctness
(friction sound) may be heard.

The practical result of this investigation should be to enable us
to trace upon a living chest the outline of the lungs, that we may
know what parts are naturally resonant on percussion.

Commencing, then, from above (fig. 23, p. 117), we find that the
apex of the lung rises into the neck a little more than an inch
above the sternal end of the clavicle. This part of the lung
mounts up behind the subclavian artery and the anterior scalene
muscle, and deserves especial attention, because it is, more than
any other, the seat of tubercular disease. From the sternal end
of the clavicles the lungs converge towards the mesial line, where
their edges almost meet opposite the junction of the second rib.
There is little or no lung behind the first bone of the sternum.

From the level of the second costal cartilage to the level of the

fourth, the inner margins of each lung run parallel and almost
close behind the middle of the sternum;j consequently they over-
lap the great vessels at the root of the heart.

Below the level of the fourth costal cartilage the margins of the
lungs diverge from each other, but not in an equal degree. The
left presents the noteh for the heart, and curves nearly in the
course of the fourth costal cartilage ; at the lower part of its curve
it projects more or less over the apex of the heart. The right
descends almost perpendicularly behind the sternum as low as the
attachment of the ensiform cartilage, and then, turning outwards,
corresponds with the direction of the sixth costal eartilage. Hy-
pertrophy of the heart, or effusion into the pericardium, will not

- R -
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only raise above the ordinary level the point where the lungs
diverge, but also increase their divergence; hence the greatér
dulness on percussion.
o The posterior mediastinum (p. 105) is formed by the
O5LErIOr N .
mediasti-  reflection of the pleural sac on each side, from the
num and its poof of the lung to the sides of the bodies of the dorsal
contents. x : . i
vertebre. It is bounded in front by the pericardium.
To obtain a view of it, draw out the right lung, and fasten it to
the left side. This mediastinum contains the aorta ; in front of
the aorta, the cesophagus, with the pneumogastric nerves; on the
right of the aorta is the vena azygos; between this vein and the
aorta is the thoracic duet; inferiorly are the splanchnie nerves
and some lymphatic glands. To expose these last, we have to
remove the pleura, and a layer of firm fascia which lines the
chest outside it.
ATl We have already traced the arch of the aorta to the
i};f:'m lower border of the body of the third dorsal vertebra.
From this point, the aorta descends on the left side of
the spine, gradually approaching towards the middle line. Oppo-
site the last dorsal vertebra it passes between the crura of the
diaphragm and enters the abdomen. Its left side is covered by
pleura ; on its right run the vena azygos and thoracic duct; in
front of it are, the root of the left lung, the pericardium, and
nearer to the mesial line is the cesophagus. Its bhranches will be
described presently.

This vein commences in the abdomen by small
branches from one of the lumbar veins, and generally
communicates with the renal, or the vena cava itself. This, indeed,
is the main point about the origin of the vena azygos, that it
communicates directly or indirectly with the vena cava inferior.
It enters the chest through the aortic opening of the diaphragm,
and ascends on the right side of the aorta through the posterior
mediastinum, in front of the bodies of the lower dorsal vertebram
and over the right intercostal arteries. When the vein reaches the
level of the third dorsal vertebra, it arches over the right bronchus,
and terminates in the superior vena cava, just before this vessel is

Vena azygos.
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covered by pericardium.

THORACIC DUCT.

In its course it receives all the right

intercostal veins, the spinal veins, the cesophageal and commonly

the right bronchial vein.
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DIAGIRAM TO SHOW THE COURSE OF THE
YENA AZYGOS AND THE THORACIC DUCT.

Opposite the sixth dorsal vertebra

it is joined by the left vena
azZyZos.

The left vena azygos, ‘vena
azygos minor, runs up the left
side of the spine. This vein
commences in the abdomen by
small branches communicating
with the inferior vena cava, and
ascends on the left side of the
aorta, through the aortic opening
in the diaphragm. On a level
with the sixth or seventh dorsal
vertebra, it passes beneath the
aorta and joins the azygos major.
Before passing beneath the aorta
it usnally communicates with the
left superior intercostal vein. It
receives five or six of the lower
intercostal veins of the left side.
None of these veins are provided
with valves. The purpose of the
azygos vein is to be supplemental
to the inferior vena cava.

The thoracic duct
(fig. 24) is a canal
about eighteen inches
long, through which the contents
of the lacteal vessels from the
intestines and the absorbents from
the lower limbs are conveyed

Thoracic
duet,

into the blood. These vessels converge to a general receptacle,
termed ©receptaculum chyli, situated in front of the body of

the second lumbar vertebra.

From this receptacle, the duct passes
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through the aortic opening of the diaphragm into the chest, and
runs up the posterior mediastinum along the right side of the
aorta. Near the third dorsal vertebra, it passes under the oso-
phagus, and ascends on the left side of this tube, between it and
the left subelavian artery, as high as the seventh cervical vertebra,
where it describes a curve with the convexity upwards, and opens
in front of the scalenus anticus into the back part of the confluence
of the left internal jugular and subelavian veins. The orifice of
the duct is guarded by two valves which permit fluid to pass
from the duet into the vein, but not vice versd. Valves, disposed
like those in the venous system, are placed at short intervals
along the duct, so that its contents can only pass upwards. The
duct is not much larger than a ecrow-quill ; its walls are thin and
transparent.* The calibre of the duct varies in size in different
parts of its course ; it is large at the commencement, diminishes
in the middle, and again enlarges towards the termiuation.

The ¢ cesophagus’ is that part of the alimentary canal
which conveys the food from the pharynx to the stomach.
It commences about the fifth cervieal vertebra, nearly opposite the
cricoid cartilage ; runs down first to the right side of the transverse
portion of the arch of the aorta, then through the posterior media-
stinum in front of the descending aorta, and passes through a
special opening in the diaphragm to the stomach. It is from nine
to ten inches long. Its courseis not exactly vertical : in the neck,
it lies to the left of the trachea; in the chest, i.e. about the
fourth dorsal vertebra, it inclines towards the right side, to make
way for the aorta ; but it again inelines to the left before it perforates
the diaphragm.

The cesophagus, in the first part of its course, rests upon the
longus colli muscle, then upon the third, fourth, and fifth inter-

(Esophagus.

* It is right to state that the thoracic duet varies in size in different individuals.
I have seen it of all sizes intermediate between a erow-quill and a goose-quill. It
may divide in its course into two branches, which subsequently reunite ; instead of
ong, there may be several terminal orifices, Instances have been observed in which
the duct has terminated on the right instead of the left side (Fleischman, Leichen-

iﬂﬂi.!:;l:‘u}ngnn, 1815). It has been scen to terminate in the vena azygos ( Miiller's Archives,
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costal vessels of the right side, and, lastly, lies in front, and slightly
to the left side of the aorta. In front of it is the left bronchus;
and before it passes through the diaphragm it lies in close contact
with the pericardium for nearly two inches: this fact accounts for
the pain which is sometimes experienced in cases of pericarditis,
during the passage of food. The wsophagus is surrounded by a
nervous plexus, formed by the pneumogastric nerves, the left being
in front and the right behind it.

The cesophagus is supplied with blood by the inferior thyroid,
the cesophageal branches ofthe aorta, and the coronaria ventriculi.
It is supplied with nerves by the pneumogastric and the sympa-
thetic. The cesophagus is composed of three coats, an external or
muscular, a middle or cellular, and an internal or mucous. The
muscular coat consists of an outer longitudinal and an inner
circular layer of fibres. Both are of the non-striped variety.
The longitudinal layer is particularly strong, and arranged all
round the eesophagus so as to support the ecircular. The middle
coat is composed of cellular tissue, and connects very loosely the
muscular and mucous coats. The mucous membrane is of a pale
colour, and considerable thickness, and in the contracted state of
the esophagus is arranged in longitudinal folds. It is lined by a
very thick layer of scaly epithelium. In the submucous tissue are
many small compound glands—asophageal glands—especially
towards the lower end of the esophagus.

Course and  The ight pneumogastric nerve enters the chest between
branches of )6 gubelavian artery and vein, descends by the side of
the pneu- . i

mogastic  the trachea, then behind the root of the right lung to
TOTyERs the posterior surface of the cesophagus, upon which 1t
divides into branches, which form a plexus (posterior cesophageal)
upon the tube. The plexus then reunites into a single trunk,
which passes into the abdomen through the cesophageal opening in
the diaphragm. The left pneumogastric descends into the chest
between the left subelavian and carotid arteries, and behind the
left brachio-cephalic vein. It then crosses in front of the arch
of the aorta, and passes behind the root of the left lung to the
anterior surface of the cesophagus, upon which it also forms a
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plexus (anterior cesophageal). The branches of the pneumogastric
nerve in the chest are as follow :—

a. The inferior laryngeal or recwrrent.—This nerve on the
right side turns under the subclavian and the common carotid
artery (p. 53); on the left, under the arch of the aorta, and
ascends to the larynx. It enters the larynx beneath the lower
border of the inferior constrictor of the pharynx. Tt supplies
with motor power all the muscles which act upon the rima
glottidis, except the crico-thyroid (supplied by the external la-
ryngeal branch of the superior laryngeal nerve).

b. Cardiac branches—These are very small, and join the cardiac
plexuses; the right arise from the right recurrent laryngeal and
the right pneumogastrie, close to the trachea; the left come from
the left recurrent laryngeal nerve.

e. Pulmonary branches.—These accompany the bronchial tubes.
The greater number run behind the root of the lung, forming the
posterior pulmonary plexus. A few, forming the anferior pul-
monary plexus, proceed over the front of the lung’s root. Both
these plexuses are joined by filaments from the sympathetic system.
But the nerves of the lungs are very small, and cannot be traced
far into their substance.®

d. (Esophageal plezus.—Below the root of the lung each
pneumogastric nerve is subdivided so as to form an interlacement
of nerves round the cesophagus (plexus gule). From this plexus
numerous filaments supply the coats of the tube; but the majority
of them are collected into two nerves—the continuation of the
left pneumogastric nerve lying in front of the esophagus ; the con-
tinuation of the right lying behind it. Both nerves pass through
the diaphragm for the supply of the stomach.

Having examined the contents of the posterior mediastinum
from the right side, now do so from the left. The left lung is to
be turned out of its cavity and fastened by hooks towards the
right side. After removing the pleura, we see the descending
thoracic aorta, the pneumogastric nerve crossing the arch and
sending the recurrent branch through it; also the first part of the

* Upon this subject; see the beautiful plates of Scarp.
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course of the left subelavian, covered i'.‘{h‘|'1|.‘||:'_1; ]l}' [r]I‘ILI':!. The
!lll-!'llllllr_*_f:l.‘-l'il'ik‘ nerve must be traced behind the root of the left
|I1H;_'|' to the {1‘.-:||I1]'|:|<_:H:~', and the .|-ﬂ..]:|,:|_-_f|-.'|] ]J]l*?{tlh of this side
dissected. I;:'I.T‘:l"'.-, notice the lesser vena AZyZos which erosses
under the aorta about the sixth or seventh dorsal vertebra to join
the vena azygos major.
e e This portion of the sympathetic system is generally
Ghn ,H'-',,Z._ 1_'||!|]'|||;:|3-'E'11 of twelve ganclia covered ].II}' the ]r].‘-'lll'.'l: one
rympathetic. canglion being found over the head of each rib. Often
there are -Hll}' ten IL_r:Lh'_f!i:l., 1n consequence of one or two of them
I BE 1Illf£ill_‘_f tocether. The first thoracic
ganglion is the largest.

Each ganglion is connected by two
hrancheswith the corresponding spinal
_ nerve. The nerves proceeding from
TO THE HEART the ganglia puass inwards to supply
e : the thoracic and part of the abdominal
Sk e — ; viscera. The branches which proceed

SR from the upper six ganglia are small
and are distributed as follow (see the
diagram ) :—

a. Minute nerves from the first and
second ganglia to the deep cardiac

plexus.
it B y VB T . hir
RESERy b. :'".Iuml:_ nerves from the tu_ul.
Tw.  J - and fourth ganglia to the posierior

SOLAR PLEXUS

pulmonary plexus.

The branches arising from the six
lower ganglia uniteto formthreenerves
—the great splanchnic, the lesser, and
the smallest splanchnic nerves.

a. The great splanchnic nerve is
generally formed by branches from
the sixth to the tenth ganglia. They

RENAL PLERSS descend obliquely along the sides of
DIAGHAM OF THE THORAUIC ELV Flirs
OF THE. SYMPATHETIC.

the bodies of the dorsal vertebra, and




INTERCOSTAL VESSELS. 127

unite into a single nerve, which passes through the corresponding
crus of the diaphragm, and joins the semilunar ganglion of the
abdomen, sending also branches to the renal plexus.

b. The lesser splanchnic nerve is commonly formed by branches
from the tenth and the eleventh ganglia. It passes through the
crus of the diaphragm to the renal plexus.*

¢. The smallest splanchnic nerve comes from the twelfth
ganglion, passes through the crus of the diaphragm, and terminates
in the renal plexus. (This is not seen in the diagram.)

The intercostal muscles occupy the intervals between
the ribs. Between each rib there are two layers of
muscles which cross like the letter X. The external
layer runs obliquely from behind, forwards, like the external
oblique muscle of the abdomen. The internal layer runs from
before backwards like the internal oblique. Obgerve that a few
fibres of the inner layer pass over one or even two ribs, and ter-
minate upon a rib lower down.

But neither of these layers extends all the way between the
sternum and the spine: the outer layer, beginning at the spiue,
ceases at the cartilages of the ribs; the inner, comnm encing at the
sternum, ceases at the angles of the ribs.

The intercostal muscles present a eurious intermixture of tendi-
nous and fleshy fibres; and they are covered inside and outside
the chest by a glistening fascia, to give greater protection to the
intercostal spaces.

The external intercostal muscles elevate the ribs, and are there-
fore muscles of inspiration. The internal intercostal muscles de-
press the ribs, and are therefore muscles of expiration,

e There are twelve intercostal arteries on each side.
Aftectn. The two upper are supplied by the intercostal branch

of the subclavian ; the remaining ten are furnished by
the aorta: and since this vessel lies rather on the left side of the
spine, the right intercostal arteries are longer than the left. The

Intercostal
muscles,

* In u few instanccs we have traced a minute filament from one of the ,g-ung] 1A into

the body of a vertebra, According to a celebrated French anatomist (Cruveilhier),
each vertebra receives one. ‘
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upper intercostal arteries from the aorta ascend obliquely to reach
their intercostal spaces; the lower run more transversely. As
they pass outwards, they are covered by the pleura and the sympa-
thetic nerves; the right, in addition, pass behind the msophagus,
thoracic duct, and the vena azygos major. Having reached the
intercostal space, each artery divides into an amferior and a
posterior branch. The anterior branch in direction and size
appears to be the continuation of the common trunk, At first it
runs ¢long the middle of the intercostal space, lying upon the
external intercostal musele, and is separated from the cavity of
the chest by the pleura and intercostal fascia. Here, therefore,
it is liable to be injured by a wound in the back. But near the
angle of the rib it passes between the intercostal muscles, and
oceupies the groove in the lower border of the rib above. Here it
gives off a small branch, which runs for some distance along the
upper border of the rib below, and is lost in the muscles. In
some cases I have seen this branch as large as the intercostal
itself, and situated so as to be directly exposed to injury in the
operation of tapping the chest.

In its course along the intercostal space, each artery sends
branches to the intercostal muscles and the ribs. About midway
between the sternum and the spine, each gives off a small branch,
which accompanies the lateral cutaneous branch of the intercostal
nerve. The continued trunk, gradually decreasing in size, be-
comes very small towards the anterior part of the space, and is
placed more in the middle of it. Those of the true intercostal
spaces inosculate with branches of the internal mammary, and
thoracic branches of the axillary; those of the false run hetween
the layers of the abdominal muscles, and anastomose with the
epigastric and lumbar arteries. :

The posterior branch passes backwards between the transverse
processes of the vertebram, to the muscles and skin of the back.
Each sends an artery through the intervertebral foramen to the
spinal cord and its membranes.

On the right side the intercostal veins terminate in the vena
azygos major; on the left, the lower seven or eight terminate
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in the vena azygos minor, the remainder in the left superior
intercostal vein.

These are twelve in number, and are the anteriop
Intercostal

e divisions of the dorsal spinal nerves. Each dorsal
Y,

nerve (like all the spinal nerves) arises from the spinal
cord by two roots, an anterior or motor, and a posterior or sensi-
tive. The sensitive root has a ganglion upon it. The two roots
unite in the intervertebral foramen and form a compound nerve,
After passing through the foramen,
it divides into an anferior and a
posterior branch. The posterior
branches pass backwards between

IFige. 26,

y——

FOST*ROOT

the transverse processes of the dor- =
sal vertebra, and supply the museles ANT" ROOT

of the back. The anterior branches
or the proper intercostal nerves pro-
ceed along the intercostal spaces in
company with, and immediately be-
lew, their corresponding arteries.
Midway between the spine and the
sternum, they give off lateral cu-
taneous branches, which supply the ANTE CuTS

skin over the scapula and the thorax, DIAGRAM OF A SPINAL NERYVE,

The intercostal nerves terminate in front, in the anterior cutaneous
nerves; the upper six, coming through their respective intercostal
spaces, supply the skin over the chest; the six lower terminate
in the front wall of the abdomen, near the linea alba,

Notice, that the first: dorsal nerve ascends nearly perpen-
dicularly over the neck of the first rib to form part of the brachial
plexus. Before doing so, it sends a nerve to the first intercostal
space. This, as a rule, has no lateral eutaneous braneh,

Intercostal absorbent glands.—These™ are sitvated near the
heads of the ribs; there are some between the layers of the inter-
costal muscles, They are of small size, and send their absorbent
vessels into the thoracic duct, T have seen these intercostal glands
enlarged and diseased in phthisis,

i
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e e Small arteries, arising on the right side most fre-
msophageal quently from the first aortic intercostal artery, and on
SuEat the left from the concavity of the arch of the aorta,
accompany the bronchial tube on its posterior aspect into the
substance of the lung. Their distribution and office will be con-
sidered with the anatomy of the lung. Other arteries proceed from
the front of the descending aorta to ramify on the @sophagus, when
they inosculate with the cesophageal branches of the inferior thyroid
and phrenic arteries.

Having finished the posterior mediastinum, replace the lung, and
turn your attention once more to the great vessels at the root of
the heart.

This vessel is about two inches in length, and conveys

E;}:LT;HMT the impure blood from the heart to the lungs. It pro-

ceeds from the right ventricle, crosses obliquely in front

of the root of the aorta, and on the left side of that vessel divides

into two branches, one for each lung. The right branch passes

through the arch of the aorta to the lung; the left is easily fol-
lowed to its lung by removing its investing layer of pericardium.

Search should be made for a short fibrous cord which connects
the commencement of the left pulmonary artery with the concavity
of the arch of the aorta. This cord is the remains of the ductus
arteriosus, a canal which in foetal life conveyed blood from the
pulmonary artery to the aorta.

Draw towards the left side the first part of the arch of the aorta,
and dissect the pericardium from the great vessels at the base of
the heart. Thus a good view will be obtained of the trachea and
its bifurcation into the two bronchi. - Below the division of the
trachea the right pulmonary artery is seen passing in front of the
right bronchus. ‘The superior vena cava is seen descending in
front of, and nearly at right angles to, the right pulmonary artery.
The vena azygos is also seen arching over the right bronchus and
terminating in the vena cava. Notice, especially, a number of
absorbent glands called ¢bronchial, at the angle of bifurcation
of the trachea. The situation of these glands in the midst of so
many tubes explains the variety of symptoms which may be pro-
duced by their enlargement.
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N ]

Cardiac The nerves of the heart are derived from the pneu-
plexus of mogastric and from the cervical ganglia of the Sympa-«
il thetic. A general description of them wil] suffice. The
cardiac nerves of the right side descend chiefly bekind the arch of

DIAGRAM SHOWING THE CONSTITUENTS OF THE ROOT OF EACH LUNG, AND THEIR
RELATIVE POSITION : IaLSﬂ THE POSITION OF THE VALVES OF THE HEART. THE

ARROWS INDICATE THE DIRECTION 1IN WHICH AORTIC AND MITHAL MURMURS ARE
FROFPAGATED.

the aorta; those of the left chiefly in front of the arch. The
nerves from both sides, however, converge to form a plexus called
the € cardiae From this two secondary plexuses proceed ; the
superficial and the deep cardiac plexus, The superficial one lies

i
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move in front of the gorta: the deep plexus is between the arch
of the aorta and the bifurcation of the pulmonary artery.

From these plexuses the nerves proceed, in company with the
coronary arteries, to the heart. Those which accompany the
anterior coronary artery form the € anterior coronary plexus.” The
¢ posterior coronary plexus’ proceeds with its artery to the posterior
part of the heart.

But it is not an easy matter to trace the nerves into the sub-

stance of the heart. For this purpose a horse’s heart 1s the best,
and previous maceration in water is desirable. The nerves in the
cubstance of the heart are peculiar in this respect ; that they pre-
sent minute ganglia in their course, which are presumed to preside
over the rhythmical contractions of the heart.*
Constituents Do aside the margin of the right lung; divide the
of the root of SUperior vena cava above the vena azygos, and turn
each lung.  down the lower part. Remove the layer of pericardium
which covers the pulmonary veins, and the constituent parts of the
root of the right lung will be exposed. It is composed of the
pulmonary artery, the pulmonary veins, bronchus, bronchial vessels,
anterior and posterior pulmonic plexus, and some lymphatics. The
following is the disposition of the large vessels forming the root of
the lung. In front are the two pulmonary veins: behind the
veins are the subdivisions of the pulmonary artery; behind the
artery are the divisions of the bronchus. From above downwards
they are disposed thus .—On the right side we find—1st, the
bronehus ; 2nd, the artery; 3rd, the veins. On the left, we find :—
1st, the artery; 2nd, the bronchus; 3rd, the veins, as shown in
fig, 27.

DISSECTION OF THE HEART.

The heart is conical in form, and more or less convex on its
external aspect. It is situated obliquely in the chest, having its
base directed upwards and to the right; its apex downwards and
to the left. Notice the longitudinal grooves on the upper and

% For the demonstration of the nerves of the heart, the student should see the
beautiful dissections by Pettigrew in the Museum of the Royal College of Surgeons.
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lower surfaces of the heart, indicating the divisions of the ven-
tricles, and the circular groove near the base, indicating the sepa-
ration between the ventricles and auricles, These grooves are
occupied by the coronary vessels and by more or less fat,

The average weight of the heart is from ten to twelve
ounces in the male, and from eight to ten in the female ;
but much depends upon the size and condition of the body gene-
rally. As a rule, it may be stated that the heart gradually in-
creases in length, breadth, and thickness, from childhood to age.*

The heart is a double musecular organ; that is, it is composed
of two hearts, a right and a left, separated by a septum. Each
consists of an auricle and a ventricle, which communicate by a
wide orifice : the right heart propels the blood through the lungs,
and is called the pulmonic ; the left propels the blood through the
body, and is called the systemic. These two hearts are not placed
apart, because important advantages result from their union : by
being enclosed in a single bag they occupy less room in the chest :
and the action of their corresponding cavities being precisely syn-
chronous, their fibres, mutually Intermixing, contribute to their
mutual support. The cavities of the heart should now be
examined in the order in which the blood eireulates through them.

This is situated at the right side of the base of the
heart, and forms a quadrangular cavity between the
two ven® cava, from which it receives the bloed. From its front
a small pouch projects towards the left, and overlaps the root of
the aorta; this part is termed the appendiz of the auricle, and
resembles a dog’s ear in shape ; wnde nomen,

To see the interior, make a horizontal ineision through the
anterior wall from the apex of the appendix, transversely across
the cavity : from this make another upwards at right angles into
the superior vena cava, Observe that the interior is lined by a
polished membrane called the ‘endocardivin,’ and that it is
everywhere smooth except in the appendix, where the musenlay
fibres are collected into bundles, called, from their resemblance to
the teeth of a comb, ¢musculi pectinati.’  They radiate from the

* Consult Bizot, Mém, de la Sae, Méd. d'Obser. de Paris, tom. i. 1836,

Weight,

Right auricle.



134 DISSECTION OF THE HEART.

auricles to the edges of the auriculo-ventricular opening. Examine
carefully the openings of the two vena cave: they are not directly
opposite to each other; the superior is situated on a plane rather
in front of the inferior, that the streams of blood may not meet.

Fig. 28.

Aunriculo-ventricular orifice . . .

Fossaovalls . . & &« & a ¢ &
Opening of the coronary vein . .
Line of Eustachian valve

DIAGRAM OF THE INTERIOR OF THE RIGHT AURICLE,

The inferior cava, after passing through the tendinous centre of
the diaphragm, makes a slight curve to the left before it opens
into the auricle, that the stream of its blood may be directed
towards the auriculo-ventricular opening. The orifice of each vena
cava is nearly circular, and surrounded by muscular fibres continuous
with those of the auricle.

The internal wall of the auricle is formed by the *septum
awricularwm. Upon this septum, above the orifice of the vena
cava inferior, is an oval depression (fossa ovalis), bounded by a
prominent border (annulus ovalis). This depression indicates
the remains of the opening (foramen ovale) through which the
auricles communicated in feetal life. After birth this opening
closes 3 butif the closure is imperfect, the stream of dark blood in the
right auricle mixes with the florid blood in the left, and occasions
what is called *morbus ceruleus’ A valvular communication,
however, not unfrequently exists between the auricles in this
situation which is not attended with indications of this disease.

Extending from the anterior margin of the vena cava inferior to

i PR,

"-"'.-"Ill-,.-
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the anterior border of the fossa ovalis, is seen a thin fold of the
lining membrane of the heart: it is the remains of what was, in
feetal life, the Hustachian ® valve. The direction of this valve is
such that it directs the current of blood from the inferior cava
towards the foramen ovale. It is a valve of considerable size in
the faatus, and contains a few muscular fibres; but after birth it
diminishes, being no longer required.

To the left of the Eustachian valve, that is, between its remains
and the auriculo-ventricular opening, is the orifice of the COTOTLATY
vein; it is covered by a semieircular valve, called © valvula The-
besii," to prevent regurgitation of the blood during the auricular
contraction. Here and there upon the posterior wall of the auricle
may be observed minute openings called ¢foraming Thebesii:’
they are the orifices of small veins returning blood from the sub-
stance of the heart. Lastly, to the left, and rather in front of the
orifice of the vena cava inferior, is the auriculo-ventricular opening,
It is oval in form, and will admit the passage of three fingers,

This forms the right border and about two-thirds of

E:Ei]:_f Yeh"  the front surface of the heart. To examine its interior,
a triangular flap should be raised from its anterior wall.

The apex of this flap should be below: one cut along the right
edge of the ventricle, the other along the line of the ventricular
septum. Observe that the wall of the ventricle is much thicker
than that of the auricle. The cavity of the ventricle is conical,
with its base upwards and to the right. From its walls project
bands of muscular fibres (columna carnem) of various length and
thickness, which eross each other in every direction ; this muscular
network is genmerally filled with coagulated blood. Of these
column® carnew there are three kinds: one stands out in relief
from the ventricle ; another is attached to the ventricle by their
extremities only, the intermediate portion being free; a third, and
by far the most important set, called ¢ musculi papillares,’ is fixed
by one extremity to the wall of the ventricle, while the other
extremity gives attachment to the fine tendinous cords (cordee
tendine) which regulate the action of the tricuspid valve. The

* Eustachius, Libell. de vena sine pari,
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number of these musculi papillares is equal to the number of the
chief divisions of the valve; consequently there are three in the
right and two in the left ventricle. Of those in the right ventricle,
one proceeds from the septum.

There are two openingsin the right ventricle. One, the auriculo-
ventricular, through which the blood passes from the auricle, is
oval in form and placed at the base of the ventricle. It is sur-
rounded by a ring of fibrous tissue, to which is attached the tri-
cuspid valve, From the upper and front part of the ventricle, a
smooth passage (¢ infundibuluwm’ or ¢ conus arteriosus’) leads to
the opening of the pulmonary artery. It is situated to the left
and in front of the auriculo-ventricular, and about three-fourths of
an inch higher.

This is situated at the right auriculo-ventricular
opening, and consists of three principal triangular flaps,
_ and besides these of intermediate flaps of smaller size.
Like all the valves of the heart, it is formed by a fold of the lining
membrane (¢ endocardium’) of the heart, strengthened by fibrous
tissue, in which muscular fibres may be demonstrated. The base
of the valve is attached to the tendinous ring round the opening ;
its segments lying in the cavity of the right ventricle. Of its
three principal flaps, the largest is so placed that when not in
action, it partially covers the orifice of the pulmonary artery:
another lies behind the anterior wall of the ventricle, and the third
rests upon the septum ventriculorum.,

Observe the arrangement of the tendinous cords which regulate
the action of the valve. First, they are all attached to the ven-
tricular surface of the valve. Secondly, the tendinous cords pro-
‘ceeding from a given papillary muscle are attached to the adjacent
halves of two of the larger flaps, and to a smaller intermediate
one ; consequently, when the ventricle contracts, and the papillary
muscle also, the adjacent borders of the flaps will be approximated,
Thirdly, to insure the strength of every part of the valve, the
tendinous cords are inserted at three different points of it in
straight lines ; accordingly, they are divisible into three sets.
Those of the first, which are three or four in number, are attached

Tricuspid
valve.
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to the base of the valve; those of the second, from four to Bix,
proceed to the middle of it; those of the third, which are the most
numerous, are attached to its free margin,* -
Pulmonary or  LD€S€ are three membranous folds situated at the
semilunar orifice of the pulmonary artery. Their convex borderg
v are attached to the fibrous ring at the root of the
artery ; their free edges, which look upwards, present a festooned
border, in the centre of which is a small cartilaginous body called
the ‘nodulus’ or ¢corpus Arantii’ The use of these bodies is
obvious. Since the valves are semilunar, when they fall together
they would not exactly close the artery ; there would be a space of a
triangular form left between them in the centre, just as there is when
we put the thumb, fore, and middle fingers together, This space is
filled up by these nodules, so that the closure becomes complete.
The valves are composed of a fold of the * endocardiwm,’ or
lining membrane of the heart, and contained between the folds is
a thin layer of fibrous tissue, which is prolonged from the ten-
dinous ring at the orifice of the artery. This layer of fibrous
tissue, however, reaches the free edge of the valve at three points
only ; namely, at the centre, or corpus Arantii, and at each
extremity., Between these points it stops short, and leaves a
crescent-shaped portion of the valve thinner than the rest, and
consisting simply of endocardium. Thig crescent-shaped portion
(called the ¢ lunula *) is not wholly without fibrous tissue, for a
thin tendinous cord runs along its free edge, to give it additional
strength to resist the impulse of the blood, Behind each of the
valves the artery bulges and forms three slight dilatations called

* The best mode of showing the action of the valve is to introduce a glass tube into
the pulmonary artery, and then to pour water through it into the ventricle untjl the
cavity is guite distended, By gently squeezing the ventricle in the hand, so as
artificially to imitate its natural contraction, the tricuspid valve will flap back like a
flood-gate, and elose the auriculo-ventricular opening. In this way one can understand
how, when the ventricle contracts, the blood catches the margin of the valve, and by
1ts pressure gives it the proper distention and figure requisite to block up the aperture
into the auricle, It is obvious that the tendinous cords will prevent the valve from
being pushed too far back into the auricle; and this purpose is assisted by the papillary
museles, which nicely adjust the degree of tension of the cords at a time when they
would otherwise be too much slackened by the eontraction of the ventricle,
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the ¢sinuses of Valsalva’ These, we shall presently see, are
more marked at the orifice of the aorta.

The action of these valves is obvious, During the contraction
of the ventricle the valves lie against the side of the artery, and
offer no impediment to the current of blood ; during its dilatation,
the elasticity of the distended artery would force back the column
of blood, but that the valves, being caught by the refluent blood,
bag, and fall together so as to close the tube. The greater the
pressure, the more accurate is the closure. The coats of the
artery are very elastis and yielding, while the valve, like the
cirenmference to which it is attached, is quite unyielding ; conse-
quently, when the artery is distended by the impulse of the blood,
its wall is removed from the contact of the free margin of the
valves, and these are the more readily caught by the retrograde
motion of the blood. The force of the reflux is sustained by the
tendinous part of the valves, and by the muscular wall of the
ventricle (probably in a state of contraction), as shown by Mr.
Savory. According to Haller, the valves are capable of sustaining
a weight of sixty-three pounds before they give way. The thinner
portions (lunule) become placed so as to lie side by side, each one
with that of the adjacent valve. This may be demonstrated by
filling the artery with water.

e This is situated at the left side and posterior part of

: ' the base of the heart, and is somewhat smaller than
the right auricle. It is quadrilateral and receives the four pul-
monary veins, two on either side, which return the purified blood
from the lungs. From its upper and left side, the awricular ap-
pendage projects towards the r}’éiht-, curling over the root of the
pulmonary artery. The auricle should be opened by a horizontal
incision from one pulmonary vein to another: from this a second
should be made into the appendix. Its interior is smooth and flat,
excepting in the appendix, which contains the € museculi pectinati.’
Notice the openings of the four pulmonary veins. Upon the sep-
tum between the auricles is a depression indicating the remains of
the foramen ovale. At the lower and front part of the auricle is the
auriculo-ventricular opening. It is oval, with its long axis nearly
transverse, and in the adult will admit the passage of two fingers.
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This occupies the left border, and forms the apex of
the bearf. One third of it onlyis seen on the anterior
surface, the rest being on its posterior. To examine the interior,
raise a triangular flap, with the apex below, from its front wall,
Observe that it is about three times as thick as that of the right;
ventricle, and that this thickness gradually diminishes towards the
apex. The interior of the left ventricle so closely resembles that
of the right that there is no necessity to describe it in detail.
The auriculo-ventricular valve cousists of only two principal
flaps: hence its name ‘mitral’ or ¢ bicuspid. The larger of
these flaps is placed between the aortic and auriculo-ventricular
orifices. There are only two ©wmusculi papillares ;’ one attached
to the anterior, the other to the posterior wall of the ventricle.
They are thicker and their ¢ corde tendinec’ stronger than those
of the right ventricle, but their arrangement is precisely similar,
From the upper and back part of the ventricle, a smooth passage
leads to the orifice of the aorta. This orifice is placed rather in
front, and to the right side of the auriculo-ventricular opening ;
but the two orifices are close together, and only separated by the
larger flap of the mitral valve. The aortic orifice is guarded by
three semilunar valves, of which the arrangement, structure, and
mode of action are similar to those of the pulmonary artery.
Their framework is proportionately stronger, consistently with the
greater strength of the left ventricle, and the greater impulse of
the blood. In the ¢sinuses of Valsalva® are observed the orifices
of the two coronary arteries,

At the openings between the auricles and ventricles,
and also at the commencement of the aorta and pul-
monary artery, we find fibrous rings. These rings serve as fixed
points for the attachment of the muscular fibres of the Leart, the
tricuspid and the mitral valves. The rings on the left side are
stronger than those on the right.

o The fibrous rings at the arterial orifices present three
ment iy ok -

of the great  festoons with concavities directed upwards, These

;‘ﬁ*-f:i;ﬁtz? leg, TEStOODS give attachment to the middle coat of the

artery above, to the muscular fibres of the heart below,

and internally to the tendinous fibres of the valves. The vessels

Laft ventricle,

Fibrous rings,
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are also connected to the heart by the serous layer of the peri-
cardium, and by a continuation of the lining membrane (endo-
cardium) of the ventricle.

The heart is supplied with blood by the two coronary
arteries, a right or posterior, and a left or anterior.
Both arise from the aorta just above the semilunar
valves, and at such a distance as always to admit the passage of
blood : both run in the furrows between the ventricles and
auricles: both are accompanied by branches of the coronary vein,
and by the cardiac nerves.

The anterior, or left coronary artery, the smaller of the two,
arises from the left side of the aorta. It appears on the left of
the pulmonary artery, and then runs down the inter-ventricular
furrow on the anterior surface of the heart to the apex, where it
inosculates with the posterior coronary. In this course, its prin-
eipal branch turns to the left, along the furrow between the left
ventricle and auricle, and then communicates at the back of the
heart with a branch of the posterior coronary.

The posterior or right coronary artery arises from the right
side of the aorta, and passes down between the pulmonary artery
and the appendix of the right auricle. Tt turns to the right along
the furrow between the right ventricle and auricle to the back of
the heart, whence it inosculates with the horizontal branch of the
left coronary. Besides this, it sends a branch down the inter-
ventricular furrow at the back of the heart to the apex, where it
communicates with the left coronary.

Thus the coronary arteries form two circles about the heart :
the one, horizontal, runs round the base of the heart, in the
furrow between the auricles and ventricles. The other, perpen-
dicular, runs in the furrow between the ventricles.

The veins corresponding to the coronary arteries
terminate in a single trunk—*the coronary sinus’—
which opens into the right auricle between the remains
of the Eustachian valve and the auriculo-ventrieular opening. The
orifice of the vein is guarded by a valve, to prevent regurgitation
of the blood.

Coronary
arteries,

Coronary
veins,
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The muscular fibres of the heart are of the striped
Hzgﬁ:::'m variety, but' differ from ordinary striped rmuscular
cular fibres — tigeue, in being somewhat emaller, destitute of sarco-
S lemma, and branched. Most of the fibres are attached
by both extremities to the fibrous rings of the heart. The fibres
of the auricles are distinet from those of the ventricles, They
consist of a superficial layer common to both cavities, and a,
deeper layer proper to each. The superficial fibres run trans-
versely across the auricles, and are most marked on the anterior
surface; some pass into the septum. Of the deeper fibres, some
run in cireles chiefly round the auricular appendages and the
entrance of the great veins, upon which a few may be traced for
a short distance; others run over the auricles, and are attached
in front and behind to the auriculo-ventricular rings.

Of the ventricular fibres, some are common to both ventricles,
others proper to each. The septum is formed principally by the
fibres of the left. -The superficial fibres take a more or less spiral
course from the base towards the apex of the heart, where they
coil round, pass into the interior of the ventricl e, and form either
the “carnex columnm:’ or museculi papillares.” Most of these
fibres are eventually inserted into the auriculo-ventricular rings.
The circular fibres are chiefly found near the base of the
ventricles, and passing round become attached to the rings at the
base of the heart.* :

Reduced to their simplest expression, the ventricles consist of
two muscular sacs, enclosed in a third equally muscular, The
same may be said of the auricles.

. The average thickness of the right auricle is about
ﬂﬁ:ﬁf one line; that of the left, one and a half. The

, measure must not be taken during the ¢ rigor mortis.’

The average thickness of the right ventricle at its thickest part
—i.e. the base—is about two lines: that of the left ventricle at
its thickest part—i.e. the middle—is about half an inch, In the
female the average is Jess.

» F_I:lr further information upon this subjert, sen the article in Todd's Cyclopeedia.
ne also the beautiful and elaborate dissections by Pettigrew, in the Museum of
the College of Surgeons,



142 FETAL CIRCULATION,

Peculinrities  Lhe heart of the feetus differs from that of the adult
ﬁfpilc:ml in the following points:—1. The Eustachian valve is

s well developed in order to guide the current of blood
from the vena ecava inferior into the foramen ovale. 2. The
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foramen ovale is widely open. 3. The right and left pulmonary
arteries are very much contracted, so as to admit very little blood
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to the lungs. 4. The ductus arteriosus (from the pulmonary artery
to the aorta)is open. 5. The right and left ventricles are of equal
thickness because they have equal work to do.
Bl The umbilical vein, fig. 29, bringing pure blood from
irculation of =3

the blood in  the placenta, enters at the umbilicus, and passes to the
the fetus. - 1 der surface of the liver, where it sends off some small
branches to the left lobe. At the transverse fissure it divides into
two branches: one, the smaller, termed the ©ductus Venosus,’
passes straight to the inferior vena cava; the other or right division
joins the vena porta, and after ramifying in the liver, returns its
blood through the hepatic veinsinto the inferior vena cava. From
the inferior vena cava, the blood enters the i ght auricle, and this
stream (directed by the Eustachian valve) flows through the fora-
men ovale into the left auricle. From the left auricle it runs into
the left ventricle, and thence through the aorta, into the great
vessels of the head and the upper limbs, which are thus supplied
by almost pure blood.
- From the head and the upper limbs, the blood returns (impure)
through the superior vena cava into the right auricle, and flows
into the right ventricle. From the right ventricle it passes through
the pulmonary artery, and the ¢ ductus arteriosus,’ into the third
part of the arch of the aorta; only a very small quantity of it
going to the lungs. From the aorta part of the blood is distri-
buted to the pelvis and lower extremities ; and part is conveyed
through the umbilical arteries to the placenta, where it becomes
purified.

The following changes take place in the circulation after birth :—

1. The umbilical vein becomes obliterated from the second to
the fifth day after birth, and subsequently forms the round liga-
ment of the liver.

2. The ductus venosus also becomes closed about the same period,

3. The foramen ovale and ductus arteriosus become completely
closed from the sixth to the tenth day.

4. The pulmonary arteries enlarge and convey impure blood
to the lungs. These organs during feetal life receive only a small
quantity of blood from these arteries.
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5. The hypogastric arteries become obliterated from the fourth
or fifth day after birth.

STRUCTURE OF THE LUNGS.

The lungs are very vascular, spongy organs, in which the blood is
purified by exposure to atmospheric air. Their situation and shape
have been already described (p. 119). We have now to examine
their general structure.

The lungs are composed of cartilaginous and membranous tubes,
of which the successive subdivigions convey the air into closely-
packed minute cells, called the air vesicles;’ of the ramifications
of the pulmonary artery and veins; of the bronchial vessels con-
cerned in their nutrition ; of lymphatics and nerves. These com-
ponent parts are united by areolar tissue, and covered externally
by pleura. The point at which they respectively pass in and out
is called the “root’ of the lung. :

The lungs are the lightest organs in the body, and float in water.
When entirely deprived of air, they sink. This is observed in
certain pathological conditions; e.g. when one lung is compressed
by effusion into the chest, or rendered solid by inflammation.

When an opening is made into the chest, the lung,
Contractility (ohich wasin contact with the ribs, immediately recedes
of the lung. :
from them, and, provided there be no adhesions, gra-
dually contracts. If the lungs be artificially inflated, either in or
out of the chest, we observe that, left to themselves, they spon-
taneously expel a part of the air. This constant disposition to
contract, in the living and the dead lung, is owing to the elastic
tissue in the bronchial tubes and the air-cells ; but more especially -
to a layer of delicate elastic tissue on the surface of the lung, which
has been described by some anatomists as a distinet coat, under

the name of the second or inner layer of the pleura.®
The lungs are of a livid red or violet colour; they

Colour. often present a mixture of tints, giving them a marble-

# In some animals, the seal especially, the elasticity of this tissue is very strongly
marked.
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like appearance. This is not the natural eolour of the organ, since
it is produced in the act of dying. It depends upon the stagnation
of the venous blood, which the right ventricle still propels into the
lungs, though respiration is failing. The tint varies in particular
situations in proportion to the accumulation of the blood, and is
always the deepest at the back of the lung. But the colour of the
proper tissue of the lung apart from the blood whieh it contains is
pale and light grey. This colour is seldom seen except in the
lungs of infants who have never breathed, or after death from
profuse hseemorrhage.

Upon or near the surface of the lungs, numerous dark spots are
observed, which do not depend upon the blood, since they are
seen in the palest lungs. They vary in number and size, and
inerease with age. The source of these discolourations is not
exactly known; but they are probably deposits of minute particles
of carbonaceous matter which have been inhaled with the air.

This is a partly membranous, partly cartilaginous
tube, which proceeds from the larynx opposite the fifth
cervical vertebra, and divides about the third dorsal vertebra
into two tubes, called the right and left bronchi, one for each
lung. TIts length is from four to four and a half inches. Its
transverse diameter is about eight or ten lines in the adult, but it
varies according to the age of the individual, and the natural
volume of the lungs. It is kept permanently open by a series of
cartilaginous rings, from sixteen to twenty in number, which
extend round the anterior two-thirds of its circumference. These
rings are deficient at the posterior part of the tube, where it is
completed by fibrous membrane. This deficiency is for the pur-
pose of allowing the trachea to expand or contract; and the
membranous part of the tube is provided with transverse muscular
fibres which can approximate the ends of the rings,

The two bronchi differ in length, direction and
diameter. The #ight, shorter than the left, is abont
an inch in length, and passes more horizontally to the root of its
lung. Tt is larger in all its diameters than the left; hence, foreign
bodies which have accidentally dropped into the trachea are more

L

Trachea.

Bronehi,
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likely to be carried into the right bronchus by the stream of the
air. 'The left bronchus is about two inches in length, and descends
more obliquely to its lung than the right.

The cartilages of the trachea vary in number from sixteen to
twenty ; those of the right bronchus from six to eight; those of
the left from nine to twelve, They form about two-thirds of a
circle, and resemble a horse-shoe in form. The cartilage at the
bifurcation of the trachea is shaped like the letter V; its angle
projects into the centre of the main tube, and its sides belong one
to each bronchus.

The ecartilages are connected, and covered on their outer and
inner surfaces by a tough membrane, consisting of fibrous and
yellow elastic tissue. This membrane is attached to the circum-
ference of the cricoid cartilage, and is continued through the whole
extent of the trachea and the bronchial tubes. Posteriorly, where
the cartilages are deficient, it maintains the integrity of the
tube ; in this situation, it consists of parallel and closely arranged
longitudinal fibres, which are seated immediately beneath the
mucons membrane, and raise it into folds. The elasticity of
this structure admits of the elongation and contraction of the
trachea.

Between the fibrous and muscular layers of the

Ef;l‘:‘]i‘:ﬂ trachea are a large number of small mucous rlands,

' which are most numerous on the posterior part of the

tube. In health, their secretion is clear, not tenacious, and just

cufficient to lubricate the air-passages. In bronchitis, they are
the sources of the abundant viscid expectoration.

After removing the fibrous membrane and the
tracheal glands from the back of the trachea, we expose
o thin stratum of non-striped muscular fibres, some of
which extend transversely between the posterior free ends of the
cartilages, while others are arranged in longitudinal bundles. By
their contraction, they approximate the ends of the cartilages, and
diminish the calibre of the tube.

The mucous membramne lining the air-passages is a continuation
from that of the larynx. Its colour in the natural state is nearly

TMusenlar
fibres,
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white, but in catarrhal affections it becomes bright red, in con-
sequence of the accumulation of blood in the capillary vessels.
It is continued into the ultimate air-cells, where it becomes thinner
and more transparent. Its surface is lined by a layer of epithe-
linm of the ciliated kind, of which the vibratile movement is
directed in such a way as to favour the expectoration of the
mucus. The ciliated epithelium lining the mucous membrane
ceases at the commencement of the air-cells, where it is replaced
by the squamous variety,

At the root of the lung each bronchus divides into two branches,
an upper and a lower, corresponding to the lobes of the lung; on
the right side the lower branch sends a small division to the third
lobe. The tubes diverge through the lung, and divide into
branches, successively smaller and smaller, until they lead to the
air-cells. These ramifications do not communicate with each other,
they are like the branches of a tree ; hence when a bronchial tube
is obstrueted, all supply of air is ent off from the cells to which it
leads.

The several tissues, cartilaginous, fibrous, museular, mucous, and
glandular, which collectively compose the air-passages, are not
present in equal proportions throughout all their ramifications, but
each is placed in greater or less amount where it is required. The
cartilaginous rings, necessary to keep the larger bronchi per-
manently open, become in the smaller tubes fewer and less regular
in form: as the subdivisions of the tubes multiply, the cartilages
consist of small pieces placed here and there,—they become less
and less firm, and finally disappear altogether. ~The walls of the
air-passages, when no longer traceable by the naked eye, are
entirely membranous, being formed of fibrous, elastie, and muscular
tissues,

e I‘he :q.urface c‘}f the he.?,lthy lung is marked by faint

the Tuag, white lines, which map it out into a number of angular

spaces of various size. These spaces indicate the lobules

of the lung, Each lobule is a lung in miniature. Whoever

understands the structure of a single lobule, understands the struc-

ture of the entire lung. The lobules are connected by fine areolar
12
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tissue, called ¢interlobular,” which is everywhere soft and elastic to
allow the free expansion of the organ. The cells of this tissue
have no communication with the air-vesicles unless the latter be
ruptured by excessive straining, and then this intermediate tissue
becomes inflated with air, and gives rise to ¢interlobular emphy-
sema.” When infiltrated with serum it constitutes ©cedema’ of
the Iungs.

Each lobule receives a small bronchial tube, which subdivides
into smaller branches. Thus reduced in size, the walls of the tubes

Fig. 3.

ULTIMATE AIR-CELLS OF THE LUNG (FROM KOLLIKER). MAGNIFIED TWENTY-FIVE TIMES

no longer present traces of cartilaginous tissue, but are composed
of a delicate elastic membrane upon which the capillaries ramify in
a very minute network.* Each tube finally leads into an irregular
passage (intercellular passage), from which proceed on all sides
numerous dilatations : these are the air-cells, which vary from the
J1=th to the -1-th of an inch in diameter (fig. 31).  The air-cells
themselves present a nmmber of shallow depressions, separated
by somewhat prominent partitions, so that their interior has a

% In phthisis the expectoration contains some of the debris of this elastic frame-
work of the air-vesicles; they can be seen under the microscope. This is not a bad
test of the character of the sputa.




STRUCTURE OF THE LUNGS, 149

honeycomb appearance, as shown in fig 31. The purpose of this is
to increase the extent of surface upon which the capillaries may
ramify. The structure of the minute air-cell of the human
lung is in all respects similar to the large respiratory sac of the
reptile.

The branches of the pulmonary artery subdivide with
the bronchial tubes., Their ultimate ramifications
spread out in such profusion over the air-cells, that a
successfully injected lung appears a mass of the finest network of
capillaries. This network is so close that the interstices are even
narrower than the vessels, which are on an average about jl:5th
of an inch in diameter. The blood and air are not in actual
contact. Nothing, however, intervenes but the wall of the cell
and the capillary vessel, which are such delicate structures that
they oppose no obstacle to the free interchange of gases by which
the blood is purified. This purification is effected by the taking
in of oxygen, and the elimination of carbonic acid and watery
vapour. The most complete purification takes place in the single
layer of capillaries between the folds of membrane projecting into
the cell ; for in this situation both sides of these vessels are ex-
posed to the action of the air. The blood, circulating in steady
streams through this capillary plexus, returns through the pulmo-
nary veins. These, at first extremely minute, gradually coalesce
into larger and larger branches, which accompany those of the
arteries, and finally emerge from the root of the lung by two
large trunks which carry the pure florid blood to the left auricle
of the heart.

From this outline of the anatomy of the lung, we see that the
organ is so constructed as, in a given space, to allow the largest
possible quantity of impure blood to be brought in communication
with the largest possible quantity of atmospheric air. It is diffi-
cult to conceive how any apparatus could be better adapted to the
object in view. A stratum of blood of great superficial extent is
exposed to an equal stratum of air, and these strata of contiguous

ﬁi_lid§ are contained in the interior of an organ so small as to lie
within the compass of the chest,

Pulmonary
vessels,
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1 These are small arteries, two or wmore in number for
EEI_TEE’::_“I each lung. The right arises either from the first aortic
intercostal or, conjointly with the left, bronchial, from the
concavity of the arch of the aorta. They enter the lung behind
the divisions of the bronchi, which they accompany, They are
the proper nutritive vessels of the organ. The old anatomists
called them the €wvasa privata pulmonwm,’ to distinguish them
from the ‘vasa publica pulmonum’—namely, the pulmonary
arteries. The former provide pro ewistentia privata pulmo-
nwin;’ the latter ¢pro bono publico totius organismi. The
bronchial vessels are distributed in various ways; some of their
branches supply the coats of the air-passages and the large blood-
vessels, others the interlobular tissue, and a few reach the surface
of the lung, and ramify beneath the pleura. The right bronchial
veins terminate in the vena azygos; the left, in the superior inter-
costal vein.

The nerves of the lung are derived from the pneumogastric and
the sympathetic. They enter with the bronchial tubes, forming a
plexus in front and behind them (anterior and posterior pulmonary
plexus). : : : .

The absorbents of the lung form a network upon its surface
and in the interlobular spaces. They all pass through the bron-
chial glands. Of these, the larger are situated about the bronchi
near the root of the lung, particularly under the bifurcation of the
trachea.

DISSECTION OF THE PHARYNX.

To obtain a view of the pharynx, cut through the trachea, eso-
phagus, and the great vessels of the neck, and then separate them
from the bodies of the cervical vertebra, to which they are loosely
connected. The base of the skull should be sawn through between
the vertebral column and the styloid processes of the temporal
bones, so as to leave the pharynx and larynx attached to the anterior
half of the section. Horsehair should be introduced through the
mouth and cesophagus to distend the pharynx.

The term ¢ pharynx’ is applied to that part of the alimentary
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canal which receives the food after it has been masticated, and
propels it downwards into the esophagus. It is a funnel-shaped
muscular bag, about four and a half inches in length, Its broad-
est portion is situated opposite the os-hyoides. Its upper part is
attached to the basilar process of the oceipital bone ; from thence
it extends perpendicularly as low as the cricoid cartilage, or the
level of the fifth cervical vertebra, where the continuation of it
takes the name of ¢cesophagus.’ The bag is connected behind to
the bodies of the cervical vertebra by loose areolar tissue which
never contains fat. In abscesses at the back of the pharynx, the
matter is seated in this tissne. Parallel with and close to ils
sides run the internal carotid arteries., Its dimensions are not
equal throughout. Tts breadth at the upper part is just equal to
that of the posterior openings of the nose; here it is only required
to transmit air: but it becomes much wider in the situation where
it transmits the food—that is, at the back of the mouth : thence
it gradually contracts to the wsophagus. The pharynx, therefore,
may be compared to a funnel communicating in front by wide
apertures with the nose, the mouth, and the larynx; while the
esophagus represents the tube leading from its lower end. The
upper part of the funnel forms a cul-de-sac at the basilar process
of the occipital bone. At this part there is, on each side, the
opening of a narrow canal, called the ¢ Eustachian tube,’ through
which air passes to the tympanum of the ear.*

Before the muscles of the pharynx can be examined, we must
remove a layer of condensed cellular membrane, called by some
anatomists the ¢ pharyngeal fascia. It is a layer of deep cervical

# Observe that the pharynx conducts to the msophagus by a gradual contraction
of its channel. This transition, however, is in some cases sufficiently abrupt to
detain a foreign body, such as a morsel of food more bulky than usual, at the top
of the wsophagus. If such a substance become firmly impacted in this situation,
one can readily understand that it will not only prevent the descent of food into
the stomach, but that it may occasion, by its pressure on the trachea, alarming
symptoms of suffocation. Supposing that the obstacle can neither be removed by
the forceps, nor pushed into the stomach by the probang, it may then becore

“I':':“E.'.‘";F 10 extract it by making an incision into the wsophagus on the left side of
the neck, ¥ :
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fascia behind the pharynx, and must not be confounded with the

proper pharyngeal ¢aponeurosis,” which intervenes between its

muscular and mucous walls. |
At the back of the pharynx, near the base of the skull, we find |

Fig. 32.
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MUSCLES OF THE PHARYNX.

some absorbent glands. They sometimes enlarge, and form a per-
ceptible tumour in the pharynx.
In removing the fascia from the pharyngeal muscles, notice
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that a number of veins ramify and communicate in all divections,
They constitute the ©pharyngeal venous plexus, and terminate
in the internal jugular,

I They are three in number, and m-.rm.lged so that they
muscles of ~ overlap each other—i.e. the inferior overlaps the
the pharynx. 4 iqdle, and the middle the superior (fig. 82). They
have the same attachments on both sides of the body; and the
fibres from the right and left meet together, and are inserted in
the mesial line, the insertion being marked by a white longitudinal
line called the ° raphé,’

The inferior constrictor arises from the side of the ericoid and
thyroid cartilages. Its fibres expand over the lower part of the
pharynx. The superior fibres ascend ; the middle run transversely ;
the inferior descend, and are identified with the wsophagus. Be-
neath its lower border the recurrent laryngeal nerve enters the
larynx,

The maddle constrictor arises from the upper edge of the
greater cornu of the os-hyoides, from its lesser cornu, and part of
the stylo-hyoid ligament. Its fibres take different directions, so
that with those of the opposite muscle they form a lozenge. The
lower angle of the lozenge is covered by the inferior constrictor ;
the upper angle ascends nearly to the basilar process of the occi-
pital bone, and terminates upon the pharyngeal aponeurosis,
The external surface of the muscle is covered at its origin by the
hyo-glossus,

Between the middle and inferior constrictors, the superior
laryngeal artery and nerve perforate the thyro-hyoid membrane to
supply the larynx.

The superior constrictor arises from the hamular process of
the sphenoid bone, and from the lower part of its internal ptery-
goid plate; from the pterygo-maxillary ligament (which conneets
it with the buccinator); from the mylo-hyoid ridge of the lower
jaw, and from the side of the tongue. The fibres pass backwards
to the mesial line : some of them are inserted through the medium
of the pharyngeal aponeurosis into the basilar process,

The upper border of the superior constrictor presents on either
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side a free semilunar edge with its concavity upwards, so that
between it and the base of the skull a space is left in which the
muscle is deficient (fig. 32). Here the pharynx is strengthened
and walled in by its own aponeurosis. The space is called the
¢ sinus of Morgagni;’ and in it, with a little dissection, we expose
the museles which raise and tighten the soft palate : i.e. the levator
palati, and the tensor palati. The Eustachian tube opens into the
pharynx just here. Observe that the fibres of the stylo-pharyngeus
pass in between the superior and middle constrictors, and expand
upon the side of the pharynx ; some of them mingle with those of
the constrictors, but most of them are inserted into the posterior
margin of the thyroid cartilage.

il The pharyngeal aponeurosis intervenes between the
membrane or muscles and the muecous membrane of the pharynx. It
aponeurosis. o attached to the basilar process of the oceipital bone,
and to the points of the petrous portions of the temporal bones.
It maintains the strength and integrity of the pharynx at its
upper part, where the muscular fibres are deficient; but it
gradually diminishes in thickness as it descends, and is finally lost
on the wsophagus. Notice the number of mucous glands upon
this aponeurosis, especially near the base of the skull and the
Eustachian tube. These glands sometimes enlarge and occasion
deafness from pressure on the tube.

i Lay open the pharjrnx by a longitudinal incision, and
into the observe the seven openings leadrng into it (fig. 33) :—
pharynx. 1 The two posterior opénings of the nares. 2. On
either side of them, near the lower turbinated bones, are the
openings of the Eustachian tubes: below the nares is the soft
palate, with the uvula. 3. Below the soft palate is the communi-
cation with the mouth, called the ¢isthmus faucium.” On either
side of this are two folds of mucous membrane, constituting the
anterior and posterior half-arches of the palate; between them are
the tonsils. Below the isthmus faucium is the epiglottis, which is
connected to the base of the tongue by three folds of mucous
membrane. 4. Below the epiglottis is the aperture of the larynx.
5. Lastly, is the opening into the esophagus.
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All these parts ave lined by mucous membrane common to the
entire tract of the respiratory passages and the alimentary canal,
But this membrane presents characteristic differences in the dif-

Fig. 33.
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ferent parts of these channels, according as they are intended as
passages forair or for food. The mucous membrane of the pharynx
above the velum palati, being intended to transmit air only, is very
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delicate in its texture, and lined by ciliated epithelium like the rest
of the air-passages. But opposite the fauces, the mueous membrane
in every respect resembles that of the mouth, and is provided with
squamous epithelium. At the back of the larynx the membrane is
corrugated into folds, to allow the expansion of the pharynx during
the passage of the food.

The membrane is lubricated by a plentiful secretion from the

numerous mucous glands which are situated in the submuecous
tissue throughout the whole extent of the pharynx, more particularly
in the neighbourhood of the Eustachian tubes.
Poitasicn These are two oval openings, each of which is about
openings of an inch long, and half an inch in the short diameter.
themose.  mhev are hounded above by the body of the sphenoid
bone, externally by its pterygoid plate, below by the horizontal
portion of the palate bone ; they ave separated from each other by
the vomer.

If you remove the mucous membrane from the posterior part of
the roof of the nose, and the top of the pharynx,you will find beneath
it much fibrous tissue. Hence polypi growing from these parts
are generally of a fibrous nature.

This name is given to the opening by which the
mouth communicates with the pharynx. It is bounded,
above by the soft palate and uvula, below by the root of
the tongue, and on either side by the arches of the palate, enclosing
the tonsils between them.

This movable prolongation of the roof of the mouth
is attached to the posterior border of the hard palate.
Inferiorly it is free, and from the middle hangs a pointed process
called the € uvula. It constitutes an imperfect partition between
the mouth and the posterior nares. TIts upper or nasal surface is
convex and continuous with the floor of the nose ; its lower surface
is concave, in adaptation to the back of the tongue, and is marked
in the middle by a ridge, indicating its original formation by two
lateral halves. When the soft palate is at rest, it hangs obliquely
downwards and backwards; but in swallowing, it is raised to the
horizontal position by the levatores palati, comes into apposition

Tsthmus
faneinm,

Soft palate.
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with the back of the pharynx, and thus prevents the food from
returning through the nose,

On making a perpendicular section through the soft palate, you
see that the great bulk of it is made up of mucous glands, which
lie thick on its under surface to lubricate the passage of the food.
Above these glands we come upon the aponeurosis of the palate,
still higher, upon the two portions of the palato-pharyngeus,
separated by the fibres of the levator palati, and, lastly, upon the
azygos uvule covered by the nasal mucous membrane, The soft
palate is supplied with blood by the descending palatine branch of the
internal maxillary, and the ascending palatine branch of the ex-
ternal maxillary. Its nerves are derived from the palatine branches
of the second division of the fifth and from the glosso-pharyngeal.

The uvula prejects from the middle of the soft palate,
and gives the free edge of it the appearance of a double
arch. It contains a number of mucous glands, and a small muscle,
the “azygos uvule.” Its length varies in different individuals, and
in the same person at different times, according to the state of its
musecle. It occasionally becomes permanently elongated, and
causes considerable irritation, a tickle in the throat, and harassing
cough. When you have to remove a portion of it, cut off only the
redundant mucous membrane,

The soft palate is continued into the tongue and
pharynx by two folds of mucous membrane on each
side, enclosing muscular fibres. These are the anterior
and posterior half arches or pillars of the palate. The anterior
arch describes a curve from the base of the uvula to the side of the
tongue. It is well seen when the tongue is put out. The poste-
rior arch, commencing at the side of the uvula, curves along the
free margin of the palate, and terminates on the side of the
pharynx. The posterior arches, when the tongue is depressed, can
be seen through the span of the anterior. The pillars of each side
diverge from their origin, and in the triangular space thus formed
i8 situated the tonsil. The chief use of the arches of the palate is
to assist in the mechanism of deglutition. The anterior (enelosing
the ¢palato-glossi’ muscles) contract so as to prevent the food

Uvula.

Arches of the
palate,
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from coming back into the mouth: the posterior (enclosing the
¢ palato-pharyngei’) contract like side eurtains, and co-operate in
preventing the food from passing into the nose. In vomiting, food
does sometimes escape through the nostrils, but one cannot wonder
at this, considering the violence with which it is driven into the
pharynx.

Missios of The muscles of the soft palate lie immediately under
the soft the mucous membrane. There are five pairs—namely,
plate, the ¢ levatores palati,’ the ¢ circumflexi or tensores palati,’
the ¢ palato-glossi,’ the ¢ palato-pharyngei,” and the ¢ azygos uvule.’
This last pair is sometimes described as a single muscle.

This musele arises from the apex of the petrous
portion of the temporal bone and from the cartilage of
the Eustachian tube. Its fibres spread out, and are
inserted along the upper surface of the soft palate, meeting those
of its fellow in the middle line (fig. 33). Its action is to raise the
soft palate, so as to make it horizontal in deglutition.

i s _Thm muscle is situated betw_een the internal pter_'!r-
or tepsor  goid m. and the internal pterygoid plate of the sphenoid
palshs, bone. It arises from the scaphoid fossa, and from the
outer side of the cartilage of the Eustachian tube. Thence it de-
scends perpendicularly, ends in a tendon which turns round the
hamular process, and expands into a broad aponeurosis, which is
inserted into the horizontal plate of the palate bone, and is also
connected to its fellow of the opposite side. It gives strength to
the soft palate. A synovial membrane facilitates the play of the
tendon round the hamular process. Its action is to draw down
and tighten the soft palate, and, owing to its insertion into the
palate bone, also to keep the Eustachian tube open.

Wsiron ok This consists of two thin bundles of musecular fibres
levator situated one on each side of the middle line. They
uvule, arise from the aponeurosis of the palate and descend
along the uvula nearly down to its extremity.

Solibeslissiin These muscles are contained within the arches of
and palato-  the soft palate. The palato-glossus, within the an-
pharyngeus.  terior arch, proceeds from the anterior surface of the

Levator
palati.
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soft palate to the side of the tongue, and is lost in the stylo-glossus
muscle. The palato-pharyngeus, within the posterior arch, arises
from the posterior border of the soft palate by two origins separated
by the levator palati. It descends to the side of the pharynx, and
mixes with the fibres of the inferior constrictor and the stylo-pha-
ryngeus.

The tonsils are situated at the entrance of the fances,
between the arches of the palate. Their use is to
lubricate the fauces during the passage of the food. On their
inner surface are visible from twelve to fifteen orifices leading into
depressions which give the tonsil an appearance like the shell of
an almond. Hence, as well as from their oval figure, they are
called the ¢ amygdale.

These openings lead into small follicles in the substance of the
tonsil, lined by mucous membrane. Their walls are thick, and
formed by a layer of closed cells situated in the submucous tissue,
The cells secrete a glairy fluid, and closely resemble ¢Peyers’’
glands found in the intestines. The fluid, viscid and transparent,
in the healthy state, is apt to become white and opaque in in-
flammatory affections of the tonsils, and oceasionally accumulates
in these superficial depressions, giving rise to the deceptive appear-
ance of a small uleer, or even a slough in the part.

Concerning the relations of the tonsil, remember that it lies
close to the inner side of the internal carotid artery. It is only
separated from this vessel by the superior constrictor and the
aponeurosis of the pharynx, Therefore, in removing a portion of
the tonsil, or in opening an abscess near it, the point of the in-
strument should never be directed outwards, but snwards towards
the mesial line.* The tonsils are supplied with blood by the
tonsillar branch of the external maxillary, and the descending
palatine branch of the internal maxillary.

S This canal conveys air from the pharynx to the
mﬁ‘mm“ tympanum of the ear. Its orifice is situated opposite
the back part of the inferior spongy bone. The direc-

Tonsils,

_ " Cuses are related by Portal and Béelaxd, in which the carotid artery was punctured
1 opening an abscess in the tonsil. The result was immediately fatal hemorrhage, -
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tion of the tube from the pharynx is upwards, backwards, and
outwards ; it is an inch and a half long. The narrowest part is
about the middle, and here its walls are in contact. Near the
tympanum its walls are osseous, but towards the pharynx they are
composed of fibro-cartilage and fibrous membrane. The cartila-
ginous end projects between the origins of the levator and the
tensor palati, and gives attachment to some of their fibres. It is
situated at the base of the skull, in the furrow between the petrous
portion of the temporal and the great wing of the sphenoid hone.
It adheres closely to the bony furrow, as well as to the fibro-
cartilage filling up the ¢foramen lacerum medium.’ The orifice
is not trumpet-shaped, as usually described, but an elliptical slit
about half an inch long and nearly perpendicular. The fibro-
cartilage bounds it only on the inner and the upper part of the
circumference; the integrity of the canal externally is maintained
by tough fibrous membrane.

* The Eustachian tube is lined by a continuation of the mucous
membrane of the pharynx, and covered by eciliated epithelium,
Hence, inflammatory affections of the throat or tonsils are liable
to be attended with deafness, from temporary obstruction of the
tube.

Mucous glands surround the orifice of the tube like a second
tonsil. They are similar in nature and funection to the glands
beneath the mucous membrane of the mouth, the palate, and the
pharynx.

The hard palate, formed by the superior maxillary and palate
bones, serves as a fulerum for the tongue in the act of tasting, in
mastication, in deglutition, and in the articulation of sounds. The
tissue covering the bones is thick and close in texture, and firmly
united to the asperities on the bones. But it is not everywhere of
equal thickness. Along the raphé in the mesial line, it is much
thinner than at the sides; for this reason, the hard palate is
in this situnation more prone to be perforated by syphilitic disease.

A thick layer of glands (glandule palatine) is arranged in
rows on either side of the hard palate. These glands become more
numerous and larger towards the soft palate. Their orifices are

e '-.-'-"h-i.
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visible to the naked eye. The mucous membrane has a very
thick epithelial coat, which gives the white colour to the palate.
The descending palatine branch of the internal maxillary artery,
and the palatine nerves from the superior maxillary, may be traced
along each side of the roof of the mouth. The ramifications of
these arteries and nerves supply the soft as well as the hard
palate.

bt With the anatomy of the parts fresh in your mind,
of degluti-  consider for a moment the mechanism of deglutition.
2o, The food duly masticated, is collected into a mass upon
the back of the tongue ; the lower jaw is then closed to give a fixed
point for the action of the muscles which raise the os-hyoides and
larynx, and the food is carried back into the pharynx by the
pressure of the tongue against the palate, at the same time that
the pharynx is elevated and expanded to receive it.* Having
reached the pharynx, the food is prevented from aseending into the
nasal passages by the approximation of the posterior palatine
arches, and the elevation of the soft palate, which thus forms a
horizontal temporary roof to the pharynx; it is prevented from
returning into the mouth by the pressure of the retracted tongue,
and the contraction of the anterior palatine arches: it cannot enter
the larynx, because its upper opening is closed and protected by
the falling of the epiglottis:+ consequently, being forcibly com-
pressed by the constrictors of the pharynx, the food passes into the
esophagus. :

The food passes with different degrees of rapidity through the
different parts of its course ; but most rapidly through the pharynx.
The necessity of this is obvious, when we reflect that the air-tube
must be closed while the food passes over it, and that the closure
produces a temporary interruption to respiration. The progress of
the food through the cesophagus is slow and gradual,

* The larynx being also elevated and drawn forward, a greater space is thus left
between it and the vertebr® for the distention of the pharynx,

T This fulling of the epiglottis is effected, not by special museular ageney, but by

the simultaneous elevation of the larynx and the retraction of the tongue., A perpen-

di?u!ar section through all the parts concerned is necessary to show the working of
this beautiful mechanism, E d

M
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DISSECTION OF THE LARYNX.

Before commencing the dissection of the larynx, make yourself
familiar with the cartilages which compose it, and the ligaments
which connect them, as seen in a dry preparation.

This bone, named from its resemblance to the Greek
letter Upsilon, is situated between the larynx and the
tongue, and serves for the attachment of the muscles of the tongue.
It may be felt immediately below, and one inch and a half behind
the symphysis of the jaw. It is divided into a body, two greater
and two lesser cornua. The body is the thick central portion.
Its anterior surface is convex, and has a median vertical ridge;
on each side of which are depressions for the attachment of muscles;
its posterior surface is smooth, concave, and corresponds to the
epiglottis. The greater cornua (right and left) project backwards
for about an inch and a half, with a slight inclination upwards,
and terminate in blunt ends tipped with cartilage. In young
subjects they are connected to the body of the bone by fibro-
cartilage ; this in process of years becomes ossified. The lesser
cornug are connected, one on each side, to the point of junction
between the body and the greater cornua, by means of a little
joint lined by synovial membrane, which admits of free motion.
They are about the size of a barley-corn, and the stylo-hyoid
ligaments are attached to them.

The os-hyoides is connected to the thyroid cartilage by several
ligaments, which contain a quantity of elastic tissue. There is:—
1. The thyro-hyoid membrane, which proceeds from the superior
border of the thyroid cartilage to the upper and posterior part of
the body of the hyoid bone. In front of this membrane there is,
in the perfect larynx, a bursa, of which the use is to facilitate the
play of the thyroid cartilage behind the os-hyoides. The central
portion is stronger than the lateral, hence it is sometimes called
the anterior thyro-hyoid ligament. Through the lateral part of
this membrane the superior laryngeal nerve and artery enter the
larynx. 2. The right and left lateral thyro-hyoid ligaments

Os-hyoides.
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extend between the extremities of the greater cornua of the pg-
hyoides and the ascending cornua of the th yroid cartilage, They
often contain a little nodule of cartilage.

The frame-work of the larynx is composed of five
cartilages connected by joints and elastic ligaments, so
that they can be moved upon each other by appropriate
muscles ; the object of this motion being to act upon two elastic
ligaments called the ¢ vocal cords, upon which the voice essentially
depends.

Cartilages of

the larynx,

This cartilage, so called because it shields the beautiv
ful mechanism behind it,* consists of two lateral halves
(ale) united at an acute angle in front, which forms
the prominence termed ¢ Pomwm Adami. This prominence pre-
sents a notch at its upper part, to allow it to play behind the os-
hyoides in deglutition. There is a bursa in front of it. T have
seen this bursa as large as a pigeon’s egg. The outfer surface of
each ala is marked by an oblique line passing downwards and for-
wards from the upper cornu, which gives attachment to the
sterno-thyroid and thyro-hyoid muscles, The inferior border is
slightly arched in the middle, and on either side presents a convex
prominence, which gives attachment to the erico-thyroid musele,
The superior border is nearly horizontal, The posterior border
is nearly vertical, and gives insertion to the stylo-pharyngeus and
palato-pharyngeus muscles. This border terminates above and
below in round projections called the upper and lower eornua.
The upper is the longer; the lower articulates with the side of
the cricoid cartilage.

o This cartilage, named from its resemblance to a
Eﬂ";,fﬁiﬂd ring,t is situated below the thyroid, It is not of equal

depth all round. Tt is narrow in front, where it may be
felt about one quarter of an inch below the thyroid : from this
part, the upper border gradually rises, so that, posteriorly, the
ring is a full inch in vertical depth, and occupies part of the
interval left between the alm of the thyroid. In the middle of

Thyroid car-
tilage.

¥ Bupeds, a shield, T Kpikos, a ring,
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this broad posterior surface is a vertical ridge, on either side of
which observe a superficial excavation for the origin of the erico-
arytenoidei postici. On its wpper part are two oval slightly convex
surfaces for the articulation of the arytenoid cartilages. In front,
its upper border presents a broad excavation to which the crico-
thyroid ligament is attached. On its lower border, external to
the depression for the crico-arytenoideus posticus, is an elevated
facet which articulates with the inferior cornu of the thyroid car-
tilage. The lower border is connected by elastic membrane to the
first ring of the trachea.

The thyroid is connected to the cricoid eartilage in front by
the erico-thyroid membrane, which consists chiefly of elastic tissue,
and laterally by its two inferior horns. Between these two car-
tilages there is a perfect joint on either side, provided with a syno-
vial membrane, and secured by capsular ligaments. The object of
this joint is to permit the approximation of the cartilages.

: These cartilages are situated, one on either side, at
iﬁff“?;l the back of the cricoid. In the recent state, before the
membranes and muscles have been removed, the space

between them resembles the lip of a ewer;* hence their name.
Each is pyramidal with the apex upwards. The posterior surface
of each is concave, and gives attachment to the arytenoid muscle:
the anterior surface is convex and gives attachment to the thyro-
arytenoideus and the false vocal cord: the infernal surface is
covered with mucous membrane and faces the eorresponding sur-
face of the opposite cartilage : the base presents an oval surface,
which articulates with the ericoid cartilage. This joint has a very
loose capsular and synovial membrane, which permits motion in
all directions, like the first joint of the thumb. In front of the
base is a tubercle (anferior tubercle), which gives attachment to
the true vocal cord, and contributes to form part of the boundary
of the rima glottidis. At the outer and back part of the base is
another tubercle (external fubercle), into which certain muscles
moving the cartilage are inserted ; namely, the crico-arytenoideus

* 'AplTava, & EWer,
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posticus and erico-arytenoideus lateralis. The apex of the cartilage
is surmounted by one or two cartilaginous nodules, called ¢ corni-
cula laryngis.

This is a piece of yellow fibro-cartilage, which projects
over the larynx like a valve. It is like a leaf in shape,
with its stalk directed downwards. Its ordinary pesition is per-
pendicular, leaving the glottis free for respiration ; but during the
elevation of the larynx in deglutition it becomes horizontal, falls
over the glottis, and prevents the entrance of food into the larynx.
Understand that this falling of the epiglottis is accomplished, not
by special museular agency, but by the simultaneous elevation of
the larynx and the retraction of the tongue. Its apex or lower
part is attached by the thyro-epiglottidean ligament to the angle
of the thyroid cartilage; it is also connected by another ligament
(hyo-epiglottidean) to the os-hyoides.

The eartilages of the larynx resemble those of the ribs in struc-
ture. In the young they are dense and elastic, but they have a
tendency to ossify with age. In very old subjects, the thyroid and
ericoid cartilages are often completely ossified, and their interior
presents an areolar tissue, containing oily matter, analogous to the
spongy texture of the bones. The epiglottis is never ossified on
account of its peculiar organisation, which resembles that of the
ear and the nose.

The larynx is now to be examined in its perfect condition.
Mucons Except on the true vocal cords and the epiglottis, the
membrane of mucous membrane of the larynx presents a wrinkled
ste laryma. appearance, and is loosely connected to the subjacent
structures by an abundance of fibro-cellular tissue, which admits
of its being pinched up into large folds. This tissue deserves
notice from the rapidity with which it becomes the seat of serous
effusion in acute inflammation of the larynx, and thus produces
sudden and alarming symptoms of suffocation. From the root of
the tongue to the anterior surface of the epiglottis, the membrane
forms three folds (glosso-epiglottidean), one median, and two
l?—tenﬂ, containing elastic tissue. From the epiglottis it is con-
tinued backwards on either side to the apices of the arytenoid

Epiglottis,



166 DISSECTION OF THE LARYNX.

cartilages, forming the ¢ aryteno-epiglottidean’ folds which bound
the entrance into the larynx. In the natural state it is of a pale
rose colour, and covered by ciliated epithelium below the false
voeal cords, above these by squamous epithelium.

The mucous membrane of the larynx is remarkable for its acute
sensibility. This is requisite to guard the glottis during the
passage of the food over it. The glottis is closed during the act of
deglutition; but, if during this process, any one attempt to speak
or laugh, the glottis opens, and allows the food to go, as it is
termed, the wrong way. As soon as the foreign body touches the
mueous membrane of the larynx, a spasmodic fit of coughing
expels it.

The sub-mucous tissue of the larynx is studded with mucous
glands. An oblong mass of them lies in the aryteno-epiglottidean
fold, and they are particularly numerous about the  ventricles” of
the larynx. The surface of the epiglottis towards the tongue is
abundantly provided with them. Their ducts pass through the
epiglottis, and may be recognised as minute openings on its laryn-
geal aspect.

e This is the opening by which the larynx communi-
opening of  cates with the pharynx. Its outline is triangular, with
the larynx. o hase directed forwards. Anteriorly it is bounded by
the epiglottis, laterally by the aryteno-epiglottidean folds, pos-
teriorly by the arytenoid cartilages. The apex presents the funnel-
shape appearance from which the arytenoid cartilages derive their
name,

Yafarion Look down into the larynx and observe the trian-
ﬂll:ﬂr;i“q of gular horizontal opening in the middle line; this is the
VIC IS pima glottidis,) or ¢ glottis’ Tts apex is directed
glottidis.  forwards, its base backwards. The anterior two-thirds
of this opening is bounded by the inferior or true vocal cords, the
posterior third by the arytenoid cartilages. Above the true vocal
cords are situated the superior or false vocal cords. On each side
of the larynx, between the true and false vocal cords, is a small
recess, the ventricle of the laryna, which leads into a pouch called
¢ sacoulus laryngis., Pass the handle of the scalpel into one of

T,
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these cavities, and observe that it leads into a cul-de-sac, which
ascends for a short distance by the side of the thyroid cartilage.
These pouches contain a large number of muciparous glands.
The probable use of these cavities is to allow free space for the
vibration of the vocal cords. The mucous membrane lining them
is so sensitive that if a foreign body accidentally lodges there, the
patient has no rest until it is expelled.
These are the prominent folds which form the upper
f;“[li:’ voeal  houndaries of the ventricles. They are called the ¢ false
vocal cords’ because they have little or nothing to do
with the production of the voice. They are composed of elastic
tissue, like the true vocal cords; but they also contain fatty tissue,
which the true ones do not.
These are two cords, composed of elastic tissue, ex-
S;Tlf& tending horizontally from the angle of the thyroid
cartilage to the base of each of the arytenoid. They
diverge as they pass backwards ; the space between them is called
the ©rima glottidis” We shall presently see that, through the
muscles which act upon the ary- _
tenoid cartilages, these cords can LR
be approximated or removed from /\\?_-__T,,mm aartilage
each other; in other words, the e e
rima glottidis can be closed or di-
lated. When sufficiently tight-
ened, and brought parallel by
means of certain muscles, the
cords are made to vibrate by the Elastic ligament,
stream of the expired air, and thus
= 2 SHAPE OF THE GLOTTIS
18 produced the voice. WHEH AT RBST,
What is the length of the true
vocal cords? In the adult male they measure about five-eighths
of an inch ; in the female about four-eighths. In boys they are
shorter ; hence their peculiar voice. At puberty, the cords lengthen,
and the voice breaks,
The glottis admits of being dilated, contracted, and even com-
pletely closed by its appropriate muscles. When at rest, its shape

Arytenoid cartilage.
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is triangular, as shown in fig. 34, where the arytenoid cartilages are
cut through on a level with the vocal cords. During every in-
spiration, the glottis is dilated by the crico-arytenoidei postiei; it
then becomes spear-shaped (fig. 36). During expiration, it re-
sumes its triangular shape: and this return to a state of rest is
effected, not by muscular agency, but by two elastic ligaments
shown in fig. 34, which draw the arytenoid cartilages together.
Thus then the glottis, like the chest, is dilated by muscular
tissue; like the chest, also, it is contracted by elastic tissue. In

Fig. 35.

Thyrold cartilage.

" Thyroid cartilage depressed.
s ._ Troe vocal cord.
“f= — True voeal cord stretched.

Crico-thyroid muscle.

DIAGTAM SHOWING THE ACTION OF THE CRICO-THYROID MUSCLE.

speaking or singing, the glottis assumes what is called the vocal-
ising position—that s, the opening becomes Tnarrower and its
edges nearly parallel.
e, There are nine muscles which act upon the ':rima
muscles of  glottidis: * four on each side and one in the middle.
the larynx.  The four pairs are—the crico-thyroidei, the crico-aryte-
noidei postici, the crico-arytenoidei laterales, and the thyro-aryte-
noidei. The single one is the arytenoideus. .
This muscle is situated on the front of the larynx.
e erico- Tt ariges from the side of the cricoid cartilage, ascends
yrodens: liquely outwards, and is inserted into the inferior
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border of the thyroid. TIts action is to tighten the voeal cords,
It does this by depressing the thyroid cartilage : for this cartilage
cannot be depressed without lengthening these cords, as shown
by the dotted line, fig. 35. Its nerve is the external laryngeal
branch of the superior laryngeal.

e This muscle arises from the posterior part of the
arytenoidens cricoid cartilage: its fibres pass outwards and upwards,
HUHICILY, and are inserted into the exvernal tubercle of the ary-
tenoid. Its action is to dilate the glottis. It does this by drawing
the posterior tubercle of the arytenoid cartilage towards the

Focaleomdss o & .

Thyro-arytenoidens,
Thyrold eartilage

Cricoid cartilage

Crico-arytenoidens 1n-
teral

Arytenoid cartilags =

Elastic ligament (crico-

arytemoid) . & . o Ideal pivot,

Crico-arytenoidens pos-
ticns,

GLOTTIS DILATED. MUSOLES DITATING IT EEPRESENTED WAYY,

mesial line, and therefore the anterior tubercle (to which the
vacal cord is attached) from the mesial line (fig. 36). In this
movement the arytenoid cartilage rotates as upon a pivot, and
acts as a lever of the first order ; the fulerum or ideal pivot being
intermediate between the power and the weight. This muscle
dilates the glottis every time we inspire. Its nerve comes from
the inferior laryngeal.
ot This single muscle occupies the interval between the
Spidsas back of the arytenoid cartilages. The fibres pass across
from one cartilage to the other, Most of them are
transverse, but some cross like the letter X, running from the
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base of the one to the apex of the other cartilage. Aclion.—By
clasping the arytenoid cartilages, they assist in contracting the
glottis.
ol e To expose this muscle, cut away the ala of the
?E:;:ﬂ?;dm th?*rqid cartilage. It arises from the side of the
* ericoid cartilage, and is inserted into the external tu-
bercle of the base of the arytenoid. Action.—By drawing the
arytenoid cartilages inwards, the muscles of opposite sides contract

Yocalocord . - « 7

Arytenold cartilage .
Elastic ligament . .

(e ,;E:

GLOTTIS CLOSED. MUSCLES CLOSING IT REPRESENTED WAVY.

the glottis (fig. 37). Its nerve comes from the inferior laryngeal.
This muscle arises from the angle of the thyroid

M. thyro-
nr]r'l,a!fui- cartilage and the crico-thyroid membrane, runs hori-
genk zontally backwards, and is inserted into the base and

anterior border of the arytenoid. Its fibres run parallel with the
vocal cord, and some of them are directly inserted into it. Part
of the muscle spreads out so as to form a floor for the ventricle of
the larynx, and is inserted into the outer border of the arytenoid
cartilage. Nerve from the inferior laryngeal.

This muscle relaxes the vocal cord. More than this, it puts
the lip of the glottis in the ¢ vocalising’ position ; in this position,
the lips of the glottis are parallel, and the chink is reduced to the
breadth of a shilling.*

* M. aryteno-epiglottidens—This consists of a few pale museular fibres enclosed in
the aryteno-epiglottidean fold. Some of them run near the free margin of the fold,
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The following table shows the action of the several muscles which
act upon the glottis :—

Crico-thyroidei . ‘ . Streteh the Voeal Cords.

Thyro-arytenoidei - - Relax the Vocal Cords, and place them in the
vocalising position.

Crico-arytenoidei postiei . Dilate the glottis.

Crico-arytenoidei laterales . Draw together the uryteucid]
eartilages close the
Arytencidens . . , Ditto  Ditto  Ditto ) SWts.

The blood-vessels of the luryna are derived from the superior
and inferior thyroid arteries. The laryngeal branch of the
superior thyroid passes through the thyro-hyoid membrane with
the corresponding nerve, and divides into branches, which supply
the muscles and the mucous membrane. The laryngeal branches
of the inferior thyroid ascend behind the ericoid cartilage. A
constant artery passes through the crico-thyroid membrane.

The nerves of the larynx are the superior and inferior (re-
current) laryngeal branches of the pneumogastric.

The superior laryngeal, having passed through the thyro-hyoid
membrane, divides into branches, distributed to the mucous mem-
brane of the larynx. Its filaments spread out in various direc-
tions ; some to the anterior and posterior surfaces of the epiglottis,
and to the aryteno-epiglottidean folds, others to the interior of the
larynx and the vocal cords. A constant filament descends behind
the ala of the thyroid cartilage, and communicates with the re-
current. Its external laryngeal branch supplies the crico-thyroid
muscle (p. 98).

The inferior (recurrent) laryngeal merve enters the larynx
beneath the inferior constrictor, and ascends behind the joint
between the thyroid and ecricoid cartilages. Tt supplies all the
intrinsic muscles of the larynx, except the crico-thyroid. If the
recurrent nerve be divided, or in any way injured, the muscles

others are found lower down. These, being distributed over the ventricle of the
larynx, can approximate its walls so as almest to obliterate the cavity. Hence the
name “compressor saceuli laryngis,’ given to this part of the muscle by BMr. Hilton
(Guy's Hospital Reports, vol, ii.), who first drew attention to it.
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moving the glottis become paralysed, but its sensibility remains
unimpaired. When the nerve is compressed by a tumour—for
instance, an aneurism of the arch of the aorta—the voice is
changed to a whisper,* or even lost. -+ -

; Until the approach of puberty, there is no great dif-
Difforence  ference in the relative size of the male and female
maleand  larynx. The male larynx, within two years after this
the famale . Gx. it
L time, becomes nearly doubled in size; the female grows

larger, but to a less extent. =
The larynx of the adult male is in all proportions about one
third larger than that of the adult female.
The alw of the thyroid cartilage form a more acute angle in the
male ; hence the greater projection of the ¢ pomum Adami,” and
the greater length of the vocal cords, in the male.

Male . . . 8lines.
Femala , . 6
Male . . . 12lines.
Femala . . 10 .,

The average length of the vocal cords is in tha{

The average length of the glottis is in the . {

The size of the larynx does not necessarily follow the proportions
of the general stature; it may be as large in a little person as in a
tall one : this corresponds with what we know of the voice.
Ol This joint is provided with a capsule and synovial
roid artion- membrane. There are, besides, two strong ligaments.
s Both proceed from the cornu of the thyroid cartilage
the one upwards and backwards, the other downwards and forwards
to the cricoid. Remember that the only kind of motion permitted
is vertical: and that this motion regulates the tension of the
vocal cords.

DISSECTION OF THE TONGUE.

The tongue is a complex muscular organ, subservient to taste,
speech, suction, mastication, and deglutition. It is connected by
muscles (genio-hyo-glossus, hyo-glossus, and stylo-glossus) to the

# Medical Gazette, Dec. 1843,
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symphysis of the jaw, to the os-hyoides, and to the styloid process
of the temporal bone. To the soft palate it is connected by the
anterior palatinearch (p. 157); and to the epiglottis by three folds
of mucous membrane: in the middle fold is enclosed a layer of
elastic tissue, called the ©glosso-epiglottidean’ ligament. Thig
pulls up the epiglottis when the tongue is put out of the mouth :
hence the rule of never attempting to pass a tube into the esopha-
gus without pushing back the tongue; otherwise the tube would
pass into the larynx,

The posterior part or root of the tongue is connected to the
hyaid bone by the hyo-glossi and the genio-hyo-glossi museles ; its
anterior part or tip is free, and lies behind the lower incisor teeth.
Its upper surface or dorsum is convex with a median groove
which terminates posteriorly in a mucous follicle, the ¢ Joramen
ceecum.’ On its under surface is a fold of mucous membrane,
called the ° freenuwm linguew,’ which connects the tongue to the
floor of the mouth.

The surface of the tongue is covered with mucous membrane
which consists of structures similar to those of the skin generally ;
that is to say, it consists of a cutis,’ or true skin with numerous
projections, called ©papille, and of a thick layer of squamous
epithelium. The eutis is much thinner than that of the skin; it
affords insertion to some of the superficial muscular fibres of the
tongue, and the blood-vessels form a close network in it before
they pass into the papillz. |

The papille on the tongue are distinguished, accord-
ing to their size and form, into three kinds, viz. ¢ papille
mazvme: or circwmvallate,’ ¢ papille  fungiformem,
‘papille filiforme.  (Fig. 38.)

The papille circumvallate vary in number from eight to
twelve. They are arranged at the back of the tongue in two
rows, which converge like the branches of the letter V, with the
apex backwards, towards the so-called ¢ foramen cecum.” Each of
these papilla is circular, from the 7gth to {Lth of an inch wide, with
& central depression, and sorrounded by a fossa: the fossa itself
is circumseribed by an elevated ring,

Papille of
the tongue,
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The papille fungiforme, smaller and more numerous than
the cirewmvallate, are scattered chiefly over the sides and tip of
the tongue, and sparingly over its upper
surface. They vary in shape, some being
eylindrieal, others having heads like mush-
rooms; whence their name. Near the apex
of the tongue they may be distinguished
during life from the other papille by their
redder colour. In scarlatina, and some ex-
anthematous fevers, these papille become
elongated, and of a bright red colour: as the
fever subsides, their points acquire a brown-
ish tint; giving rise to what is called ¢ the
! strawberry tongue.’

The papille filiforme are the smallest
and most numerous. They are so closely
aggregated that they give the tongue a velvet-
like appearance. Their points are directed
backwards, so that the tongue feels smooth,
if the finger be passed over it from apex to
base ; but rough, if in the contrary direction.
These papille consist of small conical processes arranged for the
most part in a series of lines running parallel to the two rows of
the papillze circumvallatee. Each papilla is covered with a thick
layer of epithelium, which is prolonged into a number of free hair-
like processes.

If the papillze be injected, and examined under the microscope,
it is found that they are not simple elevations, like those of the
skin, but that from them arise secondary papille. The ¢ papille
circurnvallatse” consist of an aggregation of smaller papille arranged
parallel to each other; and the papille fungiformea consist of cen-
tral stems from which minute secondary papille shoot off. This
elaborate structure escapes observation because it is buried beneath
the epithelium.* Each secondary papilla receives a blood-vessel,
which passes nearly to its apex, and returns in a loop-like manner.

Fig. 38.

1. Papille circumvallatae,
2. Papillee fungiformse.

* See Bowman and Todd's * Physiclogical Anatomy.’

:
|
|
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Filaments of the gustatory nerve have been traced in the papillam
circumvallate and fungiforma, where they terminate in a minute
plexus. Their mode of termination in the papille filiforma has
not been satisfactorily determined.

All the papille are covered with a layer of squamous or tessel-
lated epithelium. That which covers the filiform is thicker than
the rest, and with a microscope is seen to project from their sides
like hair. The various kinds of ¢ fur’ on the tongue consist of
thickened and sodden epithelium.

Respecting the use of the papille, it is probable that they enable
the tongue to detect impressions with greater delicacy; and that
they are instrumental in detecting different kinds of sensation,
whether of taste or touch. From the density and arrangement of
their epithelial coat, the filiform papille give the surface of the
tongue a roughness which is useful in its action upon the food.
An apparatus of this kind, proportionately stronger and more
developed, makes the tongue of ruminant animals an instrument
by which they lay hold of their food. In the feline tribe, e.g. the
lion and tiger, these papille are so sharp and strong that they act
like rasps, and enable the animal to lick the periosteum from the
bones by a single stroke of his tongue. In some mammalia, they
act like combs for cleaning the skin and the hair.

Numerous small glands are found in the submucous tissue at the
root of the tongue. They are similar in structure and secretion to
the tonsillar and palatine glands, so that there is a complete ring
of glands round the isthmus fancium. Small round orifices upon
their surface indicate the termination of their ducts. Other
mucous glands, with ducts from one quarter to half an inch long,
are situated in the musecular substance of the tongue.

On the under surface of the apex of the tongue is

Glands be- : : =
Heathitio placed, on either side, a group of glands presumed to be
:g:;“‘: the salivary. Considering each group as one gland, observe
that it is oblong, with the long diameter from seven to
ten lines, parallel with the axis of the tongue. It lies near the
mesial line, a little below the ranine artery, on the outer side of
the branches of the gustatory nerve, under some of the fibres of
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the stylo-glossus. Four or five ducts proceed from each group, and
terminate by separate orifices on the under surface of the tongue.
o e The interior of the tongue is composed of muscular
fibres of the fibre and of a small quantity of fat. The extrinsic
LoBg0e. muscles of the tongue have been described in the dis-
section of the submaxillary region (p. 41). We have now to exa-
mine its intrinsic muscles, For this purpose the mucous mem-
brane must be removed from the top of the tongue. On dissection
it will be found that the great bulk of the organ consists of fibres
which proceed in a longitudinal direction, constituting the ¢ lin-
guales’ muscles, The lingnalis of each half of the tongue is
separated into a superior and inferior layer by some transverse
fibres which pass nearly horizontally outwards from the ¢ fibrous
septum ’ of the tongue. The superior fibres run in a longitudinal
direction under the mucous membrane of the dorsum, and are in-
serted into the submucous tissue. The ¢ inferior fibres’ (or ¢ true
lingualis”), more numerous than the preceding, are situated between
the genio-hyo-glossus and the hyo-glossus, and proceed from the
base to the apex of the tongue: these are readily exposed by dis-
secting on the under surface of the tongue immediately on the
outer surface of the genio-hyo-glossus. By the action of this mass
of longitudinal fibres the tongue can be moved so as to reach any
part of the mouth. Besides these longitudinal fibres, there are
transverse fibres which arise from the fibrous septum. These
pass outwards, running between the superior and inferior lingualis,
and are inserted into the sides of the tongue. A considerable
quantity of fat is found among these fibres.

If we trace the genio-hyo-glossi of opposite sides into the
tongue, we find that some of their fibres ascend directly to the
surface ; others cross each other in the middle line, intersect the
longitudinal fibres, and finally terminate upon the sides of the
tongue. Lastly, the fibres of the stylo-glossus should be trnced
along the side of the tongue to the apex.
iy In the mesial line, extending from the base to the
septum of  apex of the tongue, is found a vertical plane of fibrous
the tongue.  tissue, “the fibrous septwi ;’ connected behind to the
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body of the hyoid bone, and lost in front between the muscles,
Im it is sometimes found a piece of fibro-cartilage, called ¢ nucleys
fibrosus linguce,” a feeble representative of the lingual bone in
some of the lower animals.

The nerves supplying the tongue should be followed into its
substance. The hypoglossal nerve supplies all the muscles with
motor power. The gustatory or lingual branch of the fifth pair is
distributed to the mucous membrane about the apex and sides of
the tongue, and endows it with most acute sensibility. Upon this
nerve depends the sensation of all ordinary impressions, such as
that of hardness, softness, heat, cold, and the like. The glosso-
pharyngeal nerve supplies the mucous membrane at the back and
sides of the tongue. Tt is especially a nerve of taste.

DISSECTION OF THE OREBIT.

To expose the contents of the orbit, saw through the roof of the
orbit as far back as the optic foramen, making one section on the
outer side and the other on the inner side of the roof. In doing
this, be careful not to injure the little pulley on the inner side for
the superior oblique. The anterior fourth of the roof should be
left in sitw, the remainder removed by bone foreeps. The eyeball
should be made tense by blowing air through a blow-pipe, passed
well into the globe through the end of the optic nerve.

The roof being removed, we expose the fibrous mem-
brane, which lines the walls of the orbit. It is a con-
tinuation of the dura mater through the sphenoidal
fissure. Traced forwards, we find that at the margin of the orbit
it divides into two layers, one of which is continuous with the
periosteum of the forehead, the other forms the broad tarsal liga-
ment which fixes the tarsal cartilage.

: The fascia of the orbit serves the same purpose that

ﬂa:'g':b?: fascia does in other parts. Tt provides the lachrymal

gland, and each of the muscles, with a loose sheath,

thin and delicate at the back of the orbit, but stronger near the

eye. In this situation it passes from one rectus muscle to the
N

Periosteum of
the orbit.
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other, so that their tendinous insertions into the globe are connected
by it. From the insertion of the muscles it is reflected backwards
over the globe of the eye, and the optic nerve, and separates the
eve from the fat at the bottom of the orbit.

A Ay T R o « v i35 T i . AT = y '
o e 'here are six muscles to move the eye; four of
nerves of which, running in a straicht direction, are called the
the arbit. : .y
“rectt, and are arranged one above, one below, and
one on each side of the globe. The remaining two are called from
their direction, * ebligui,’ one superior, the other inferior. There
1s also a muscle to raise the upper eyelid, termed ¢ levator palpebre.

"
Fig. 39,
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DIAGRAM OF THE NERVES OF THE ORBIT.

The nerves are : the optie, which passes through the optic foramen ;
the third, the fourth, the first division of the fifth, and the sixth,
all of which pass through the sphenoidal fissure. The third
supplies all the muscles with motor power, except the superior
oblique, which is supplied by the fourth, and the external rectus,
which is supplied by the sixth. The ophthalmic division of the
fifth divides into a frontal, lachrymal, and nasal branch. The
orbit contains, also, a considerable quantity of soft fat, which forms
a bed for the eye and prevents it from being pulled too far back
by its museles. Upon the quantity of this fat depends, in some
measure, the difference in the prominence of the eyes. Its absorp-
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tion in disease or old age occasions the sinking of the eyes. The
eye is separated from the fat by a fold of the orbital fascia, which,
like a ®tunica vaginalis,” enables the globe to roll with the greatest
rapidity and precision. Lastly, the orbit contains the lachrymal
gland.

After the removal of the periosteum, and the fascia of the orbit,
the following objects are seen. In the middle we ohserve the
Jrontal nerve and artery, lying upon the levator palpebre ; on the
inner side is the superior oblique muscle with its nerve (the 4th);
on the outer side is the lachrymal gland with the lachrymal nerve
and artery.

This is the largest of the three branches of the oph-
f:;’}:f‘l thalmic division of the fifth. It runs forwards upon
the upper surface of the levator palpebrz, on which it

divides into two branches :—

a. The supra-trochlear runs above the pulley of the superior
oblique to the inner angle of the orbit, and divides into branches,
which supply the skin of the upper eyelid, forehead, and ncse.
One or two very delicate filaments may be traced through the
bone to the mucous membrane of the frontal sinuses.*

b. The supra-orbital runs forwards to the supra-orbital notch,
through which it ascends. It supplies the skin of the upper eye-
lid, forehead, and secalp.

This is the smallest of the three divisions of the
i:ﬂfml ophthalmic. It runs along the outer side of the orbit
with the’lachrymal artery, through the lachrymal gland,
and is distributed to the upper eyelid. Its branches within the
orbit are: 1, filaments to the lachrymal gland; 2, a malar,
which traverses a canal in the malar bone, and supplies the skin
of the cheek ; 3, one or two nerves, which pass down to commu-
nicate with the orbital branch of the superior maxillary division of
the fifth.
Howrth, ¢ This nerve enters the orbit above the other nerves
nervus which pass through the sphenoidal fissure. It runs
Patheticte.  glong the inmer side of the frontal nerve, and enters

* These filaments have been noticed by Blumenbach, * De Sinibus Frontal,
Rid
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the orbital surface of the superior oblique, to which it is exclusively
distributed,
Stvens This gland is situated within the external angular
gland?m process of the frontal bone. It is about the size and
shape of an almond. TIts upper surface is convex, in
adaptation to the roof of the orbit; its lower is concave, in adap-
tation to the eyeball. The anterior part of the gland lies some-
times detached from the rest, close to the back part of the upper
eyelid, and is covered by the conjunctiva. The whole gland is
kept in place by a capsule * formed by the fascia of the orbit. In
structure it resembles the salivary glands.

It consists of an aggregation of
small lobes composed of smaller
lobules, connected by fibro-cellular
tissue. The excretory duets, seven
to ten in number, run parallel, and
perforate the conjunctiva about a
quarter of an inch above the edge of
the tarsal cartilage (fig. 40). They
are not easily discovered in the
human eye, but in that of the horse
or bullock they are large enough to
admit a small probe. The secretion
of the gland keeps the surface of the cornea constantly moist and
polished ; but if dust, or any foreign substance, irritate the eye,
the tears flow in abundance, and wash it off.

All the muscles of the orbit, with the exception of the inferior
oblique, arise from the margin of the foramen opticum, and pass
forwards, like ribands, to their insertions.

Fxais This muscle arises from the roof of the orbit, im-
palpebre  mediately in front of the optic foramen. It gradually
superioris. i reases in breadth, and terminates in a broad, thin
aponeurosis, which is inserted into the upper surface of the tarsal
cartilage beneath the palpebral ligament. It is constantly in

T

LACRYMAL DUCT

L3na Ivsyy

* This eapsule, being a little stronger on the under surface of the gland, is described
and figured by Scemmerring as a distinct liganment, ¢ Icones Oculi Humani,' tab, vii.
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action when the eyes are open, in order to counteract the ten-
dency of the lids to fall. As sleep approaches, the muscle relaxes,
the eyes feel heavy, and the lids close. Its nerve comes from the
superior division of the third nerve, and enters it on its under
aspect.

This muscle arises from the inner side of the fora-
men opticum. It runs along the inner side of the
orbit, and terminates in a round tendon, which passes
through a cartilaginous pulley attached to the anterior and inner
part of the roof of the orbit. From this pulley the tendon is
reflected outwards and backwards to the globe of the eye. It
gradually expands, and is inserted into the outer and back part of
the sclerotica, between the external and supericr recti. The
pulley is lined by a synovial membrane, which is continued upon
the tendon. The aetion of this muscle is to roll the eye on its own
axis. It is supplied by the fourth nerve, which enters the back
part of its upper surface.

The frontal nerve and levator palpebra should now be reflected
trom their middle, to expose the superior rectus muscle,

These four muscles have a tendinous origin round
the foramen opticum, so that collectively they embrace
the optic nerve. They diverge from each other, oue
above, one below, and one on either side of the optic nerve ; and
are named, accordingly, rectus superior, inferior, externus, and
unternus. Their broad thin tendons are inserted into the opposite
sides of the sclerotic coat of the eye, about a quarter of an inch
from the margin of the cornea (fig, 41).

The external reetus not only arises from the circumference of
the optic foramen, but has another origin from the lower margin
of the sphenoid fissure. Between these origins pass the third nerve,
the nasal branch of the fifth, the sixth, and the ophthalmie vein,

The recti muscles enable us to direct the eye towards different
points; hence the names given to them by Albinus—attollens,
depressor, adductor, and abductor oculi. It is obvious that by
the single action of one, or the combined action of two, the eye
can be turned towards any direction,

Obliquus
superior.

Recti
muscles,
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The rectus superior is supplied by the upper division of the
third nerve; the rectus internus, the rectus inferior and obliquus
inferior, by the lower division. The rectus externus is supplied by
the sixth.

Follow the recti to the eye, in order to see the tendons by which
they are inserted. Notice also the ¢ anterior ciliary arteries,” which
run to the eye along the tendons. The congestion of these little

Fig. 41. vessels occasions the red zone round

S the cornea in iritis. It has been

already mentioned that the tendons
are invested by a fascia, which
passes from one to the other, form-
ing a loose tunie over the back of
the eye. It is this fascia which
resists the passage of the hook in
the operation for the cure of
squinting. Even after the com-
plete division of the tendon, the
eye may still be held in its faulty
INSERTION OF THE RECTI MUSCLES WITH position, if this tissue, instead of

ANTERIOR CILIARY ARTERIES. A .

possessing its proper softness and

pliancy, happen to have become contracted and unyielding.
Under such ecircumstances it is necessary to divide it freely with
the scissors.

By removing the conjunctival coat of the eye, the tendons of
the recti are soon exposed. The breadth and the precise situation
of their insertion deserve attention in reference to the operation
for strabismus. The breadth of their insertion is about three
eighths of an inch, but the line of this insertion is not at all
points equidistant from the cornea. The centre of the insertion
is nearer to the cornea by about one line than either end. Taking
the internal rectus, which has most frequently to be divided in
gtrabismus, we find that the centre of its tendon is, upon an
average, three lines only from the cornea, the lower part nearly
five lines, and the upper four. It is, therefore, very possible that
the lower part may be left undivided in the operation, being more

RESeA. "'.'ri—r-'i--:.-*-'——:- -
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in the background than the rest. The tendon of the internal
rectus is nearer to the cornea than either of the others.

The superior rectus must now be reflected : in doing so, observe
the branch from the upper division of the third nerve, which
supplies it and the levator palpebre. After the removal of a
quantity of fat, we expose the following objects:—1, the optic
nerve; 2, the nasal nerve, the ophthalmie artery and vein, all of
which eross over the optic nerve from without inwards; 3, the
inferior part of the third nerve; 4, deeper towards the back of
the orbit, between the optic nerve and the external rectus, is
situated the ¢ ophthalmic or lenticular * ganglion ; and 5, the sixth
nerve entering the ocular aspect of the rectus externus.

This is one of the three divisions of the ophthalmic
branch of the fifth pair (p. 178). It enters the orbit
through the sphenoidal fissure between the two origins of the
external rectus, and then crosses obliquely over the optic nerve
towards the inner wall of the orbit. After giving off the infra-
trochlear branch, the nerve runs out of the orbit between the
superior oblique and internal rectus, through the foramen orbi-
tale anterius, into the cranium, where it lies beneath the dura
mater, npon the cribriform plate of the ethmoid bone. However,
it soon leaves the cranium through a slit near the ¢ erista galli,’
and enters the nose. Here it sends filaments to the mucous
membrane of the upper part of the septum, and superior spongy
bone; but the main continuation of the nerve runs behind the
nasal bone, becomes superficial between the bone and the cartilage,
and, under the name of naso-lobular, is distributed to the skin of
the ala and tip of the nose. |

The nasal nerve gives off the following branches in the orbit :—

a. One or two slender filaments to the lenticular ganglion,
forming its upper or long root.

b. One or two long ciliary nerves. They run to the back of the
.gl:ﬂhe of the eye, and pass through the sclerotic coat to supply the
1ris.

¢. Infra-trochlear nerve.—-This runs below the pulley of the
superior oblique, where it communicates with the supra-trochlear

Mazal nerve.
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branch of the frontal nerve. It then divides into filaments, which
supply the skin of the eyelids, the lachrymal sae, and the side of
the nose,

Having passed through the optic foramen, this nerve
proceeds forwards and a little outwards to the globe of
the eye, which it enters on the nasal side of its axis. It then
expands to form the retina. The nerve is invested by a fibrous
coat derived from the dura mater. At the optic foramen it is sur-
rounded by the tendinous origins of the recti; in the rest of its
course, by loose fat and by the ciliary nerves and arteries.

_ This artery arises from the internal carotid. It
Erﬂlgﬁfl’“'“ enters the orbit through the optic foramen, outside the
optic merve; occasionally through the sphenoidal fis-
sure. Its course is remarkably tortuous. Situated at first on the
outer side of the optic nerve, it soon crosses over it, and runs along
the inner side of the orbit, to inosculate with the internal angular
artery (the terminal branch of the facial). Its branches arise in
the following order:—

a. Lachrymal artery.—This branch proceeds along the outer
side of the orbit to the lachrymal gland. After supplying the
gland, it terminates in the upper eyelid. It anastomoses with the
deep temporal arteries, and also with a branch from the arteria
aneningea media,

b. Supra-ovbital artery.—This branch runs forwards with the -
frontal nerve along the roof of the orbit, and emerges on the fore-
head through the supra-orbital notch.

¢. Avteria centralis retine.—This small branch enters the
optic nerve, and runs in the centre of this nerve to the interior of
the eye.

d. Ciliary arteries.—These branches proceed tortuously forwards
with the optic nerve. They vary from fifteen to twenty in number,
and perforate the sclerotic coat at the back of the eye, to supply
the choroid coat and the iris. They are sometimes called ¢ pos-
terior eiliary, to distinguish them from others named ¢ anterior
ciliary® (branches of the muscular arteries), which proceed with
the tendons of the recti muscles, and enter the front part of the

Optic nerve.
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gelerotica. In inflammation of the iris the vascular zone round the
cornea arises from enlargement and congestion of the anterior
ciliary arteries.

e. Ethmoidal arteries.—These branches are two in number, the
-anterior, the larger, passes through the anterior orbital foramen
with the nasal nerve; the posterior enters the posterior orbital
foramen. Both give off anterior meningeal branches to the dura
mater, and also supply the mucous membrane of the nose.

fo Muscular arleries.—These are uncertain in their origin, and
give off the anterior ciliary branches.

g. Palpebral arteries.—These branches proceed from the lachry-
mal, nasal, and supra-orbital arteries.

h. Nasal artery.—This branch may be considered one of the
terminal divisions of the ophthalmic. It leaves the orbit on the
nasal side of the eye, and inosculates with the angular artery (ter-
mination of the facial). It supplies the side of the nose and the
lachrymal sac.

i, Frontal artery.—This is the other terminal branch of the
ophthalmic. It emerges at the inner angle of .the eye, runs
upwards, and inosculates with the supra-orbital artery.

_ This commences at the inner angle of the eye, by a
Eﬁﬁ’:"a]"““ communication with the frontal and angular veins. It
- runs backwards above the optie nerve in a straighter
course than the artery, receives corresponding branches, and finally
passes between the two origins of the external rectus, to terminate
in the eavernous sinus.

Ophthalmie This little ganglion (G, p. 178), about the size of a pin's
or lenticular  head, is situated at the back of the orbit, between the
ganglion.  ohtic nerve and the external rectus. It receives a
sensitive branch (long root) from the nasal nerve, which joins its
posterior superior angle; a mofor branch (short root) from the
lower division of the third, which enters its posterior inferior angle ;
and it also receives (sympathetic) filaments from the plexus round
the internal carotid artery, which enter the ganglion between its
long and short roots. The ganglion thus furnished with motor,
sensitive, and sympathetic roots, gives off the ciliary nerves
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These, from ten to twelve in number, run forward very tortuously
with the optic nerve, pass through the back of the sclerotica, and
are distributed to the iris. Since the ciliary nerves derive their
motor influence from the third nerve, we see that the iris must
lose its power of motion when this nerve is paralysed.

\ Just before it enters the sphenoidal fissure, the third
E};‘:}, ner® nerve divides into two branches, both of which pass

between the origins of the external rectus. The upper
division has been already traced into the superior rectus and levator
palpebre. The lower division supplies a branch to the internal
rectus, another to the inferior rectus, and then runs along the
floor of the orbit to the inferior obhlique muscle.

What is the result of paralysis of the third nerve? falling of the

upper eyelid (ptosis), external squint, dilatation and immobility
of the pupil.
St sie: This nerve enters the orbit between the origins of
s otor ex-  the external rectus, and terminates in fine filaments,
peRane. which are exclusively distributed to the ocular surface
of this muscle.

Respecting the motor nerves in the orbit, observe that they all
enter the ocular surface of the muscles, with the exception of the
fourth.
ftaii This muscle arises by a flat tendon from the superior
obligue maxillary bone, near the lower part of the lachrymal
JNBELE groove. It runs outwards and backwards between the
rectus inferior and the orbit, then curves upwards between the
globe and the external rectus, and is inserted by a broad thin
tendon into the outer and back part of the sclerotic coat, close to
the tendon of the superior oblique. It is supplied by the lower
division of the third n.

; The use of the oblique muscles is to rotate the eye
Action of ; 7 :
the oblique UPOR its antero-posterior axis, SO that, however mruch
muscles of  the head be moved obliquely to one side or the other,
Hheoys the image of the object may be always kept stationary
upon one and the same point of the retina. This was first ex-
plained by Hunter. He says—* When the head is moved towards
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the right shoulder, the superior oblique muscle of the right side
acts and keeps the right eye fixed on the object, and a similar
effect is produced upon the left eye by the action of its inferior
oblique muscle. When the head moves in a contrary direction,
the other oblique muscles produce the same effect.”*

This muscle has been particularly deseribed by
Horner,f an American anatomist. To expose it, cut
perpendicularly through the middle of the upper and lower lids,
and evert the inner halves towards the nose. After removing the
wucous membrane, the muscle will be seen arising from the ridge
on the lachrymal bone. It passes outwards and divides into two
portions, which are inserted into the upper and lower tarsal
cartilages, close to the orifices of the lachrymal ducts. It is
probable that the tensor tarsi draws backwards the open mouths
of the ducts, so that they may absorb the tears at the inner angle
of the eye. It is supplied by a small branch of the facial nerve.
Orbital This is always very small, and is sometimes absent.
branch of Tt comes from the trunk of the superior maxillary in
the superior : y
maxillary ~ the spheno-maxillary fossa (see diagram), enters the
nerve. orbit through the spheno-maxillary fissure, and divides
into two branches. Of these, one, the temporal, after sending a
branch of communieation to the lachrymal nerve in the orbit,
passes through a foramen in the malar bone to the temporal fossa.
It then pierces the temporal aponeurosis an inch above the
zygoma, and supplies the skin of the temple, joining the temporo-
auricular branch of the inferior maxillary. The other branch, the
malar (*subcutaneus malae’), also passes through a foramen in
the malar bone, and supplies the skin of the cheek.

Superior To trace this nerve and its branches, we must remove

‘::;i“ﬂr:-f the outer wall of the orbit, so as to expose the spheno-
&, an :

spheno-pala- Maxillary fossa.

tine ganglion.  The superior maxillary nerve is the second division

of the fifth cerebral nerve. Proceeding from the Gasserian gan-

Tensor tarsi,

* Uh_ﬂ'r(‘:hrﬂtiﬂnﬂ on Certain Parts of the Animal Economy.
¥ Ph{‘:lndal?hia. Journal, Nov. 1824. But this muscle was accurately deseribed by
Rosenmiiller in his Handbuch der Anatomie, Leipzig, 1819,
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glion (fig. 42), it leaves the skull through the foramen rotundum,
passes horizontally forwards across the spheno-maxillary fossa,
enters the infra-orbital canal with the I:'i.ll']’i'b-»]ll'l[]ll.lllfl'_{ artery, and
:HI].'!H}' emerges upon the face, t.h!'ull;_:]s the il:*.-l'u—lu"l_-il::.l foramen,
beneath the levator labii superioris. The branches given off are:

a. The orbital branch already deseribed (p. 187).

Iil.l‘ ri“ﬂ'i;l ]II'IHL:']H'H 1nr llH‘ .,“-'il.ljlll'l'"j'fl'_r—ll]_rfflfl'.ff.!.,r|'|'_' .r;r{rilrjrlre.ruf. [Ihll.'l'Ji'I"]....'-»h
situated in the sphieno-maxillary fossa.

o. Posterior dental branches, two or three. They descend along

the back part of the superior maxillary bone, and divide into

r]_';|'11||.|-i_ of the
fifth nerve .

Gasserian goan-
glion .

Orbital branch.

Infra-orbatal n.

TyI- Anterior dental
1.

B Maso-palatinen,
Falatine n,

Submaxillary Gustatory n.

ganglion

DIAGRAM OF THE SUFPERIOR MAXILTARY NERYE.

1. Spheno-palatine ganglion. 2. Otic ganglion.

smaller branches, which pass through holes in the bone in company
with minute arteries, and then run up the fangs of the molar teeth
to supply the pulp. They also supply the gums, and the lining
membrane of the antrum.

1. Anterior dental branch,—This arises just before the nerve
emerges from the infra-orbital foramen. It descends in a special
canal in the anterior wall of the upper jaw, and gives filamenls to




SPHENO-PALATINE GANGLION, 189

the fangs of the first molar, canine, and ineisor teeth. It also
supplies the gums and the mucous lining of the antrum.

¢. The terminal branch, namely, the wnfra-orbital, was dissected
with the face (p. 82).

At this stage of the dissection, make a vertical incision rather on
one side of the middle line of the skull, to expose the cavity of
the nose. We shall thas be able to dissect the * spheno-palatine
ganglion’ and its branches,

This little body (fig. 42), called, after its discoverer,

Eﬁ{;“;:ng‘ﬂl;'n ‘ Meckel's gamglion,’ is deeply situated in the spheno-

maxillary fossa, close to the outer side of the spheno-

palatine foramen, immediately below the superior maxillary nerve.

Its sensitive roots proceed from the superior maxillary ; its motor

root from the vidian branch of the facial ; its sympathetic from the

carotid plexus, which joins the vidian nerve before it enters the

ganglion. Thus supplied, it furnishes branches to the mucous

membrane and glands of the hard and soft palate, and to the back
part of the nose,

Meckel’s ganglion gives off the following branches :—

@. Branches to the palate.—To see these the mucous membrane
must be removed from the back part of the nose ; we shall then be
able to trace the nerves through their bony eanals. Their course
is indicated by corresponding arteries. There are generally three
of these nerves, called by names originally given to them by
Meckel, anterior, middle, and posterior palatine. The anterior,
the large palatine nerve, descends through the posterior palatine
canal to the roof of the mouth, and then runs forwards along the
hard palate nearly to the gums of the incisor teeth; but one or
two branches proceed backwards to supply the soft palate. The
middle palatine descends either in the same canal with the pre-
ceding, or in a smaller one of its own, and terminates exclusively
m the mucous membrane and glands of the soft palate. The pos-
terior palatine nerve may be traced in a special bony canal down
to the soft palate, where it terminates in the mucous membrane
and glands.  One or two filaments pass into the uvula.*

® According to Longet (Anat. et Physiol. du Systeme Nerveux: Paris, 1842), the
posterior palatine nerve supplies the levator palati and the azygos uvule with motor
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b. Spheno-palatine or nasal branches.—These, three or four
in number, pass through the spheno-palatine foramen to the
muecous membrane of the nose. To see them clearly, the parts
should have been steeped for some time in dilute nitric acid:
afterwards, when well washed, these minute nerves may be easily
recognised beneath the mucous membrane covering the spongy
benes. Most of them ramify upon the outer wall of the nose and
the spongy bones. One branch (fig. 42), originally called by
Secarpa € naso-palatine,’ traverses the roof of the nose, distributes
filaments to the back part of the septum narium, and then pro-
ceeds obliquely forwards along the septum to the foramen in-
cisivum, through which it passes, and finally terminates in the
palate behind the inecisor teeth.

According to Cloquet, the corresponding nerves of opposite
sides unite at the foramen incisivam in a small ganglion which he
calls the *naso-palatine.’*

¢. Branches to the pharynz and Eustachian tube.—In parts
prepared for the purpose we may sometimes trace minute fila-
ments to the mucous membrane of the back of the nares, the
LEustachian tube, and sphenoidal sinus.

d. Vidian branch.—This proceeds, from the posterior part of
the ganglion, backwards through the vidian canal of the sphenoid
bone, traverses the fibro-cartilage at the base of the skull, and
here divides into two branches, fig. 43. One (the earotid) joins
the sympathetic plexus about the internal carotid artery; the
other (sometimes called the great petrosal) enters the cranium,
runs under the Gasserian ganglion and the dura mater, in a small
groove on the petrous portion of the temporal bone, enters the
¢ hiatus Fallopii,’ and joins the facial nerve. It is probable that
the vidian nerve proceeds, not from, but to the ganglion, and that

power. In this view of the subject the nerve is eonsidered to be the continuation or
terminal branch of the motor root of the ganglion, that, namely, derived from the
facial. This opinion is supported by cases in which the uvula is stated to have been
drawn on one side in consequence of paralysis of the opposite facial nerve. However,
we have not succeeded in tracing the nerve into these muscles.

* Dissert. sur les Odeurs et les Organes de I'Olfaction : Paris, 1815,
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it is the medium throngh which motor filaments are conveyed
to it.
The otic ganglion was discovered and described by

Otic gan-  Aynold, a Grerman anatomist, in 1826.* ¢It is situ-
glion. 1 : ) 2

ated,” he says, ‘on the inner side of the inferior max-
illary division of the fifth pair, immediately below its exit through
the foramen ovale. (See diagram, page 188.) Its inner surface is
in contact with the circumflexus palati muscle and the cartilage
of the Eustachian tube, and immediately behind it is the middle
meningeal artery.” It is always of very small size.

Respecting its connections with other nerves, Arnold states that
the otic ganglion derives filaments (of sensation) from the inferior
maxillary, and also from the branch of this nerve, which goes to
the internal pterygoid muscle. It also derives a slender filament
from the temporo-auricular nerve. Its communication with the
sympathetic is established by filaments which proceed from the
¢ nervi molles’ round the middle meningeal artery. Tt communi-
cates also with the facial and glosso-pharyngeal nerves by a
branch commonly called the lesser petrosal nerve. This nerve
passes backwards either through the foramen ovale or the foramen
spinosum, or through a small hole between the two, and runs
beneath the dura mater along a minute groove on the petrous
bone (outside the great petrosal nerve). Here it divides into two
filaments, one of which joins the facial nerve in the aqueductus
Fallopii, the other joins the tympanic branch of the glosso-pharyn-
geal. These nerves are exceedingly difficult to trace, not only
on account of their minute size, but also because they frequently
run in canals in the petrous portion of the temporal bone.

The otic ganglion sends a branch to the tensor tympani and to
the circumflexus palati muscles.

* J. Arnold, Diss. inaug. med. &e.: Heidelberge, 1826,
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DISSECTION OF THE EIGHTH PAIR OF NERVES AT THE BASE OF
THE SEKULL.

In this dissection we propose to examine the glosso-pharyngeal,
pueumogastric, and spinal accessory nerves in the jugular fossa,
and the ganglia and nerves belonging to them in this part of their

Fig. 43.

DIAGRANM OF THE EIGHTH FAIR OF NERVES AT THE BASE OF THE SKULL.

1. Facial nerve. 10. Bpheno-palatine or Meckel's ganglion.
2. Glomo-pharyngeal n. 11. Otic ganglion.

3. Pneumognstric. 12, Chorda tympani.

4. Epinal nccessory. 13. Pharyngeal n.

5. Jacobson's or tympanic nerve, 14. Buperior laryngeal n.

@, Lesser petrosal, 15, Jugular ganglion ol 1
7. Great petrosal branch, or Videan, 14. Petrons ganglion ]»uf et

8. Branch to Eustachian tube. 17, Inferior ganglion etk

9. Arnold's or aurienlar n. 18. Superior ganglion } ST g

course. These are difficult to trace, and cannot be followed out
with success unless the nerves have been previously hardened by
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spirit, and the bones softened by acid. The first thing to be done
is to remove the outer wall of the jugular fossa.
This nerve passes through a separate tube of dura
g}nﬂéﬂﬁhﬂ' mater in front of that for the other two nerves. Look-
ing at it from the interior of the skull, we observe that
it is situated immediately in front and rather to the inner side of
the jugular fossa.

In its passage through the fossa, the nerve presents two gan-
glionic enlargements, named respectively the jugular and the
petrous,

The jugular ganglion (ganglion superius) has been particularly
described by Miiller.* Tt is found upon the nerve immediately
after its entrance into the canal of the dura mater, and is so
small that its size does not in any direction exceed ;th of an inch.
It occupies the outer side of the nerve, and does not implicate all
its fibres. According to our observation, this ganglion is fre-
quently absent.

The petrous ganglion (called, after its discoverer, the ganglion
of Anderscht) is situated upon the glosso-pharyngeal nerve, near
the lower part of the jugular fossa. It is oval, and about 4th of
an inch long. It is connected by filaments to the pneumogastric
and sympathetic nerves, and it gives off the tympanic or Jacob-
son’s nerve.t This {ympanic branch of the glosso-pharyngeal
ascends through a minute canal in the bony ridge which separates
the carotid from the jugular fossa, to the inner wall of the tym-
panum, and terminates in several filaments. One traverses a
bony canal to the plexus of sympathetic nerves round the carotid
artery ; a second goes to the fenestra ovalis; a third to the
fenestra rotunda; a fourth is distributed to the mucous membrane
of the Eustachian tube; a fifth ascends in front of the fenestra
ovalis, and joins the great petrosal nerve in the hiatus Fallopii; a
sixth takes nearly a similar course, and under the name of the
lesser petrosal nerve proceeds along the front surface of the

* Medicin. Zeitung, Berlin, 1833, No. 52.

t Anfinrsr:h, Fragm. descript. nerv, cardiac., 1791.

+ This nerve, though commonly called Jacobson’s, was fully described by Andersch,
o
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petrous bone to the otic ganglion. This tympanic branch is thus
distributed to the mucous membrane of the tympanum and the
Eustachian tube, and it communicates with the spheno-palatine
ganglion through the great petrosal nerve, and with the otic !
ganglion through the lesser petrosal.
PRt This nerve leaves the ecranium with the nervus acces-
gastric sorius, through a canal in the dura mater behind that
i for the glosso-pharyngeal., At its entrance into the
canal it is composed of a mumber of separate filaments; but in
the foramen jugulare, these soon become imbedded in a small
ganglion— the ganglion of the root of the pnewmogastric. This
ganglion, first deseribed by Arnold,* is about -!;th of an inch in
diameter. It is connected by filaments to the sympathetic, to the
petrous ganglion of the glosso-pharyngeal, to the spinal accessory
and the facial nerves. But its most singular branch is one named
by Arnold ¢the auricular,’ because it is distributed to the pinna
of the ear. This branch enters a minute foramen in the jugular
fossa, near the styloid process, and then proceeds through the
substance of the bone to the aqueductus Fallopii, where it
divides into two branches; one joins the facial nerve, the other
passes to the outside of the head through a canal between the front
of the mastoid process and the meatus auditorius, and is distributed
to the cartilage of the ear, and the meatus auditorius,
Immediately below this its first ganglion the pneumogastric
nerve is joined by two branches from the nervus accessorius, and
consequently becomes after this junction a compound nerve. The
ganglion of the trunk, or inferior ganglion of this nerve below the
base of the skull, has been already examined (p. 97 ).

; The portio dura or facial nerve, having arrived at
ﬁﬂ;‘;ﬁ]ﬁz the bottom of the meatus anditorius internus, enters the
temporal ‘aqﬁgd-u,gtus Fallopii.t This is a tortuous canal ex-
5L cavated through the substance of the temporal bone,
and terminating at the stylo-mastoid foramen. When exposed
throughout its whole course, we observe that the nerve proceeds

# Der Kopftheil. des veget. Nerven Systems. Heidelberg, 1831. '
4 Tallopius was a distinguished Italian anatomist and professor at Paris, 1551.
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from the meatus internus for a short distance outwardly, then
makes a sudden bend backwards along the inner wall of the tym-
panum above the fenestra ovalis, and, lastly, curving downwards at
the back of the tympanum, it leaves the skull at the stylo-mastoid
foramen. Its branches in the temporal bone are :—

¢. A communication between the facial and the auditory nerve
at the bottom of the meatus auditorius internus.

b. The great petrosal nerve (vidian), which runs to the spheno-
palatine ganglion (p. 192).

¢. The lesser petrosal nerve, which runs to the otie ganglion.

cl. Chovda tympani.—This nerve arises from the facial about 1th
of an inch before its exit from the stylo-mastoid foramen, ascends
for a short distance in a bony canal at the back of the tympanum,
and enters that cavity below the pyramid and close to the mem-
brana tympani. 1t then runs forwards along the tympanum, across
the handle of the malleus, to the fissura Glaseri, through which it
emerges at the base of the skull, and joining the gustatory nerve,
finally proceeds to the submaxillary ganglion, and ends in the
tongue. In its passage through the aqueductus Fallopii branches
are distributed to the stapedius and laxator tympani muscles.

DISSECTION OF THE NOSE.

Presuming that the dissector is familiar with the bones com-
posing the skeleton of the nose, we shall now describe, 1. The
nasal cartilages; 2, The general figure and arrangement of the
‘nasal cavities ; 3. The membrane which lines them ; and, lastly,
 the distribution of the olfactory nerves.

Two pieces of fibro-cartilage on either side assist in

E;‘E:iﬂf::e i_fﬂrming the framework of the external nose; and one
in the centre completes the septum between the nasal
fossm, '

There are two lateral cartilages, an upper and a lower. The
upper, triangular in shape, is connected, superiorly, to the margin
of the nasal and superior maxillary bones, anteriorly, to the carti-
lage of the septum, and inferiorly, to the lower cartilage by means

a2
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of a tough fibrous membrane. The lower is sometimes called the
cartilage of the pinna. It is elongated, and curved upon itself in
such a way as to form the boundary of the external opening of
the nose.  Superiorly, it is connected by fibrous membrane to the
upper lateral cartilage ; internally it is in contact with its fellow
of the opposite side, forming the upper part of the columna
nasi ; * posteriorly, it is attached by fibrous tissue to the superior
maxillary bone : in this tissue, at the base of the ala, are usually
found two or three nodules of cartilage, called *cartilagines sesa-
moidece.” By their elasticity they keep the nostrils continually
open, and restore them to their ordinary size whenever they have
been expanded by muscular action,

The cartilage of the septum is placed perpendicalarly in the
middle line: it may lean a little, however, to one side or the
other, and in some instances it is perforated, so that the two nasal
cavities communicate with each other. The cartilage is smooth
and flat, and its outline is nearly triangular. The posterior border
is received into a groove in the perpendicular plate of the eth-
moid ; the anterior border is much thicker than the rest of the
septum, and'is connected, superiorly, with the nasal bones, and on
either side with the lateral cartilages. The inferior border is
attached to the vomer and the median ridge at the junction of the
palatine processes of the superior maxille,

The muscles moving the nasal cartilages have been described
with the dissection of the face (p. 72).

A vertical section should be made through the right

Interior of  pasal cavity, a little on the same side of the middle
" line, to expose the partly bony and partly cartilaginous
partition of the nasal cavities (septum narium). Each nasal
fossa is narrower above than below. The greatest perpendicular
depth of each fossa is about the centre, and from this point the
depth gradually lessens, both towards the anterior and the pos-
terior openings of the nose.  Laterally, each fossa is very narrow
in consequence of the projection of the spongy bones towards the
septum : this narrowness in the transverse direction explains the
rapidity with which swelling of the lining membrane from a simple

cold obstructs the passage of air.
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The nasal foss@ are bounded by the following bones :—superi-
orly, by the nasal, the nasal spine of the frontal, the cribriform
plate of the ethmoid, and the body of the sphenoid ; wnferiorly,
by the horizontal plates of the superior maxillary and palate bones ;
internally, is the smooth and flat septum formed by the perpen-
dicular plate of the ethmoid, the vomer, and the cartilage, also by
the nasal spine of the frontal, the rostrum of the sphenoid, and
the median ridge of the superior maxillary and palate bones ;
externally, by the maxillary, the lachrymal, the ethmoid, the
palate, the inferior turbinated bone, and the internal pterygoid
plate of the sphenoid.

The outer wall of each nasal cavity is divided by the
turbinated bones into three compartments (meafus) of
unequal size; and in these, are orifices leading to air-
cells (sinuses) in the sphenoid, ethmoid, frontal, and superior max-
illary bones. Each of these compartments should be separately
examined.

The superior meatus is the smallest of the three, and does not
extend beyond the posterior half of the wall of the nose. The
posterior ethmoidal and sphenoidal cells open into its anterior
part by one wide communication,

The middle meatus is larger than the superior. At its anterior
part 1s a long narrow passage (infundibulum), which leads up-
wards to the frontal and the anteriop ethmoidal cells. About
the middle is a small opening which leads into the antrum of the
superior maxilla: this opening in the dry hone is large and ir-
regular, but in the recent state it is reduced nearly to the size of
& crow-quill by mucous membrane, so that g very little swelling
of the membrane is sufficient to close the orifice entirely.

Notice that the orifices of the frontal and ethmoid cells are so
disposed that their secretion wil] pass, by its own gravity, into the
nose. But this is not the case with the sphenoid and maxillary
cells; to empty which the head must be inclined on one side.
E“ see all these openings you must raise the respective turbinated

ones,

The inferior meatuys extends nearly along the whole length of

Meatus of
the nosa,
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the outer wall of the nose. By raising the lower turbinated bone,
we observe, towards the front of the meatus, the termination of
the mnasal duct, through which the tears pass down from the
lachrymal sac into the nose. This sac and duct we can now con-
veniently examine.

Lachrymal This is the passage through which the tears are
sue and conveyed from the lachrymal ducts into the nose (p. 70).
masalduct.  he Jachrymal sac occupies the groove on the nasal
side of the orbit, formed by the lachrymal and superior maxillary
bones. The upper end is round and closed; the lower gradually
contracts into the nasal duet, and opens into the inferior meatus.
The sac is composed of a strong fibrous membrane, which adheres
very closely to the bone, and is lined by mucous membrane. TIts
front surface is covered by the tendo oculi and the fascia proceed-
ing from it.

The nasal duct is from half to three quarters of an inch in
length, and is directed downwards aud backwards. Its termina-
tion is guarded by a valvular fold of mucous membrane ; conse-
quently, when air is blown into the masal passages while the
nostrils are closed, the lachrymal sac does not become distended.
The lachrymal sac and the nasal duet are lined with ciliated epi-
thelium and the eanaliculi with the squamous variety.

Behind the inferior turbinated bone is the opening of the
Eustachian tube (p. 159). Into this, as well as into the nasal duect,
we ought to practice the introduction of a probe. The chief diffi-
culty is to prevent the probe from slipping into the cul-de-sac
between the tube and the back of the pharynx.

This membrane lines the cavities of the nose and
Mucous or St S
Schneiderian the air-cells communicating with it, and adheres very
membrune.*  frmly to the periosteum. Its continuity may be traced
into the pharynx, the various sinuses, the orbits through the
nasal duets, and into the tympana and mastoid cells through the
Eustachian tubes. Observe that at the lower border of the turbi-
nated bones it is disposed in thick and loose folds. The mem-
brane varies in thickness and vascularity in different parts of the

# Schneider, De catarrhis. Wittenberg, 1660.
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nasal cavities, Upon the lower half of the septum, and the lower
turbinated bones it is much thicker than elsewhere, in consequence
of a minute plexus of arteries and veins in the submucous tissue.
In the sinuses, the mucous membrane is thinner, less vascular, and
closely applied upon the periosteum.

The great vascularity of the Schneiderian membrane is obviously
intended to elevate the temperature of the inspired air, and to
pour out a copious secretion which prevents the membrane from
becoming too dry.

Near the nostrils the mucous membrane is furnished with

papille, a squamous epithelium, like the skin, and a few small
hairs (wibrisse). In the sinuses and all the lower regions of the
nose, the epithelium is columnar, and provided with cilia; but in
the upper part of the nose, where the sense of smell resides, we no
longer find ciliated epithelium, but columnar ; beneath which is a
stratum of nucleated cells,*
I oo e The arteries of the nose are, the ethmoidal and
of the interior nasal branches of the ophthalmie, and the nasal branch
fiinTnoes. o OB the internal maxillary, which enters the nose
through the spheno-palatine foramen. The external nose is
supplied by the arteria lateralis nasi.

The veins of the nose correspond to the arteries. They com-
municate with the veins within the eranium through foramina in
the cribriform plate of the ethmoid bone, also through the oph-
thalmic vein and the cavernous sinus. These communications
explain the relief afforded by hemorrhage from the nose in cases
of cerebral congestion.

: B nin: The olfactory nerves, proceeding from each olfactory
i bulb, in number about twenty on either side, pass
through the foramina in the cribriform plate of the

ethmoid bone, In its passage each nerve is invested with a coat
derived from the dura mater. They are divided into an dnner,
a middle, and an oufer set. The inner traverse the grooves on
the upper third of the septum.  The middle supply the roof of
the nose. The outer pass through grooves in the upper and

* Bowman and Todd's Physiolog, Anatom., eap. xvi.
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middle turbinated bones, and are lost in the mucous membrane on
the convex surfaces of these bones,*

The olfactory nerves descend between the mueous membrane and
the periosteum, and break up into filaments which communicate
freely with one another and form minute plexuses. Owing to the
difficulty of tracing the ultimate filaments, the exact modeof termina-
tion is at present undetermined. Mieroscopieally, the olfactory fila-
ments differ from the other cerebral nerves, in containing no white
substance of Schwann, and in being finely granular and nucleated.

The olfactory are nerves of special sense. The common sensi-
bility of the mucous membrane of the nose is supplied by branches
from the fifth pair of nerves; namely, the nasal branch of the
ophthalmic (p. 178), the nasal branch of the spheno-palatine
ganglion (p. 190), and the Vidian nerve. That the sense of smell
is independent of the common sensibility of the nose is proved by
experiment and by pathology. For instance, any disease affecting
the olfactory nerve, even the inflammation of a common cold, im-
pairs the sense of smell, whereas the common sensation of the part
continues equally acute, and becomes even more so, as one may
readily ascertain by introducing a foreign body into the nostril.

DISSECTION OF THE MUSCLES OF THE BACK.

Those muscles of the back, namely, the trapezius, latissimus
dorsi, levator anguli scapule, and rhomboidei, which are concerned
in the movements of the upper extremity, will be examined in the
dissection of the arm. These, therefore, having been removed, we
proceed to examine two muscles, named, from their appearance,
‘serrati, which extend from the spine to the ribs.

R This muscle is situated beneath the rhomboidei. It
posticus arises from the ligamentum nuchz,t the spines of the
SUPETIOT.  agt cervical, and two or three upper dorsal vertebra, by

* See the plates of Searpa and Semmerring.

+ The ligamentum nuchs is a rudiment of the great elastic ligament of quadrupeds
(termed the pack-wax) which supports the weight of the head. It proceeds from the
spine of the oceiput to the spines of all the cervical vertebrae except the atlas ; other-
wise it would interfere with the free rotation of the head.
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a sheet-like aponeurosis which makes up nearly hLalf the muscle :
the fibres run obliquely downwards and outwards, and are inserted
by fleshy slips into the second, third, fourth, and sometimes the
fifth ribs beyond their angles. Its action is to raise these ribs,

and therefore to assist in inspiration.
This muscle is situated beneath the latissimus dorsi.

Berratns : :
posticus It arises from the strong aponeurosis called € vertebral
it aponeurosis,’” opposite the two last dorsal and two

upper lumbar vertebra. It ascends obliquely outward s, and is
wnserted by fleshy slips into the four lower ribs, external to their
angles. The tendency of its action is to pull down these ribs, and
therefore to assist in expiration,
The dense and shining aponeurosis which covers the
:;;;z_?lfim erector spine is called ¢vertebral aponeurosis.’ Tt is
attached to the crest of the ilium, to the spines of the
lower dorsal, all the lumbar, and sacral vertebra. Its use is, not
only to form a sheath for the erector spine, but to give origin to
the latissimus dorsi, the serratus posticus inferior, the internal
oblique and transverse muscles of the abdomen. If you make a
vertical incision through it and reflect it, you will see that on the
outer side of the erector spins it is inseparably connected with
the tendinous attachments of the internal oblique and transversalis
to the transverse processes of the lumbar vertebra,

The serratus posticus superior must now be reflected from its
origin, and turned outwards to expose the following muscle.

This arises from the spines of the five or six upper
dorsal and the last cervieal vertebra, and from the
lower half of the ligamentum nuch®. The fibres ascend and divide
into two portions, named, according to.their respective insertions,
splenius capitis and splenius colli.

@. The splenius capitis is inserted into the mastoid process, and
the superior curved ridge of the oceipital bone beneath the sterno-
mastoid.

b. The splenius colli is inserted by tendinous slips into the

posterior tubercles of the transverse processes of the three upper
cervical vertebrm,

Splenius,
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The action of the splenius, taken as a whole, is to draw the head
and the upper cervical vertebre towards its own side: so far, it
co-operates with the opposite sterno-mastoid muscle. When the
splenii of opposite sides contract, they extend the cervical portion
of the spine, and keep the head erect. The permanent contraction
ot a single splenius may occasion ¢ wry neck.” It is necessary to
be aware of this, otherwise one might suppose the opposite sterno-
mastoid to be affected, considering that the appearance of the
distortion is alike in either case.

The splenius and serratus posticus inferior are to be detached
from their origins ; after reflecting the vertebral aponeurosis from
its internal attachment the erector spina is exposed.

The mass of muscle which occupies the vertebral
groove on either side of the spine, is, collectively, called
‘erector spin,’ since it counteracts the tendency of the
trunk to fall forwards. Observe that it is thickest and strongest
at that part of the spine where it has the greatest weight to support,
namely, in the lumbar region; and that its thickness gradually
decreases towards the top of the spine. :

It arises by tendinous fibres from the posterior fifth of the crest
of the ilium, the sacrum, and the spines of the lumbar vertebre.
From this extensive origin the muscular fibres ascend, at first as a
single mass. Near the last rib, this mass divides into two; an
outer, called the ¢sacro-lumbalis;’ an inner, the ©longissimus
dorsi’  These two portions should be followed up the back: and
there is no difficulty in doing so, because the division is indicated
by a longitudinal groove, in which we observe the cutaneous branches
of the intercostal vessels and nerves.

Tracing the sacro-lumbalis upwards, we find that it
izl“i’:'lum' terminates in a series of tendons which are inserted into

' the angles of the six lower ribs.

By turning outwards the sacro-lumbalis, we observe
Musculus — that it is continued upwards under the name of ¢ mus-
WO culus aceessorius ad sacro-lumbalem.’ This arises by
a series of tendons from the angles of the seven or eight lower ribs,
and is inserfed into the angles of the five or six upper ribs.

Erector
sping.
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This is the cervical continuation of the musenlus
Corviealis . .oocsoriug. Tt arises by tendinous slips from the four
ascendens, ” : R .
or five upper ribs, and is inserted into the transverse
processes of the three or four cervical vertebra,
The longissimus dorsi (the inner portion of the erector
i‘““gi”ﬂii spine) terminates in tendons which are inserted into the
s dorsi. .
tubercles * at the root of the transverse processes of the
lumbar vertebrs, also into the transverse processes of all the
dorsal vertebre, and into the greater number of the ribs (varying
from eight to eleven) close to their Jjunction with the transverse
processes.
This is the cervical continuation of the longissimus
:::f’;;‘“;’;ﬁi'_ dorsi. It arises by tendinous slips from the transverse
processes of the second, third, fourth, fifth, and sixth
dorsal vertebra, and is inserted into the posterior tubercles of the
transverse processes of the four or five lower cervical vertebree,
This muscle, situated on the inner side of the pre-
ceding, is the continuation of the transversalis colli to
the cranium. It arises from the transverse processes
of the fourth, fifth, and sixth dorsal, and the articular processes of
the three or four lower cervical vertebra, and is inserted by a flat
tendon into the back part of the mastoid process beneath the
splenius.f

Trachelo-
mastoid,

* Called “anapophyses ' by Professor Owen.

t Those who are familiar with the transcendental nomenclature of the vertebrate
skeleton, will understand, from the following quotation, the plan upon which the
muscles of the back are arranged :—

‘The muscles of the back are either longitudinal or oblique; that is, they either
pass vertically downwards from SpINOus process to spinous process, from diapophysis
to diapophysis, from rib to rib (pleurapophyses), &e., or they extend obliquely from
diapophysis to spine, or from diapophysis to pleurapophysis, &e.

*The erector spinwe is composed of two planes of longitudinal fibres ageregated
together, below, to form one mass at their point of origin, from the spines and pos-
terior surface of the sacrum, from the sacro-iliae ligament, and from the posterior
third of the iliac crest. It divides into two portions, the sacro-lumbalis and the
longissimus dorsi,

* The former, arising from the iliac crest, or from the plenrapophysis (rib) of the
first sacral vertebra, is inserted by short flat tendons into (1.) the apices of the stunted
lumbar ribs, close to the tendingus origing of the transversalis abdominis : (2.) the
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This is a long narrow muscle, situated close to the
spines of the dorsal vertebrw, and apparently a part of
the longissimus dorsi. Tt arises by tendinous slips
from the spines of the two lower dorsal and two upper lumbar
vertebre, and is inserted by little tendons into the spines of the
six or eight upper dorsal vertebram,

The muscles of the spine hitherto examined are all longitudinal
in their direction. We now come to a series which run obliquely
from the transverse to the spinous processes of the vertebre. And
first of the complexus.

This powerful muscle arises from the transverse pro-
cesses of the three or four upper dorsal and the last
cervical vertebra, also from the articular processes of the fourth,
fifth, and sixth cervical vertebre. Tt is inserted between the two
curved lines of the occiput, near the vertical crest. In the centre
of the muscle there is generally tendinous tissue.* The muscle is
perforated by the posterior branches of the second (the great occi-
pital), third, and fourth cervical nerves. Its action is to maintain
the head erect.

Cut transversely through the middle of the complexus, and

Spinalis
dorsi.

Complexus.

angles of the eight or nine inferior dorsal ribs; (3.) it is inserted, through the medium
of the musculus accessorius, into the angles of the remaining superior ribs, and into
the long and oceasionally distinet pleurapophysial element of the seventh eervieal
vertebra; and (4.) through the medium of the cervicalis ascendens, into the pleura-
pophysial elements of the third, fourth, fifth, and sixth cervical vertebrm, In other
words, the muscular fibres extend from rib to rib, from the sacrum to the thind cervical
vertebra, -

‘The longissimus dorsi, situated nearer the spine than the sacro-lumbalis, is in-
serted (1.) into the metapophysial spine of the lumbar diapophyses; (2.) into the
diapophyses of all the dorsal vertebra, near the origin of the levatores costarum ;
(3.) through the medium of the transversalis colli into the diapophyses of the second,
third, fourth, fifth, and sixth cervical vertebre; and (4.) through the medium of the
trachelo-mastoid into the mastoid process, or the only element of a transverse process
possessed by the parietal vertebra. In other words, its fibres extend from diapophysis
to diapophysis, from the sacrum, upwards, to the parietal vertebra.'—Homologies of
the Human Skeleton, by H. Coote, p. 75.

* The inner border of the complexus is described by some anatomists as a separate
muscle, under the name of ‘biventer cervicis,' simply because it comsists of two
museular portions united by an intermediate tendon,
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reflect it to see the ‘arteria cervicalis profunda’ (p. 60), and the
posterior branches of the cervical nerves.
This is the mass of muscle which lies in the vertebral
E;';‘:Iﬁ;':”’”“‘ groove after the reflection of the complexus and the
' erector spin®. It consists of a series of fibres which
extend from the transverse and articular processes to the spinous
processes of the dorsal and cervical vertebra, and is usually divided
into the ¢ semispinalis dorsi’ and ¢ semispinalis colli.

@. The semispinalis dovsi arises from the transverse processes
of the dorsal vertebra, from the sixth to the tenth, and is inserted
into the spines of the four upper dorsal and the two or three lower
cervical vertebra,

b. The semispinalis colli arises from the transverse processes of
the five or six upper dorsal vertebrw, and the articular processes of
the four lower cervical, and is inserted into the spines of the axis
and the three or four succeeding vertebra,

Now reflect part of the semispinalis dorsi in order to expose the
‘multifidus spine.”  This may be considered a part of the pre-
ceding muscle, since its fixed points and the direction of its fibres
are the same. It consists of a series of little muscles which extend
between the spines and transverse processes of the vertebrse from
the sacrum to the second cervical vertebra, Those in the lumbar
region are the largest. They arise by tendinous slips from the
transverse processes in the sacral and dorsal region, and from the
articular processes in the lumbar and cervical region. They all
ascend obliquely, and are inserted into the spines and laminz of all
the vertebre excepting the atlas. Tt should be observed that their
fibres are not of uniform length; some extend only from vertebra
to vertebra, while others extend between one, two, or even three
vertebre,*

The action of these oblique muscles is not only to assist in

* Beneath the multifidus spine we find, in the dorsal region of the spine only,
eleven little flat muscles, called by Theile (Miiller's Archives f. Anat. &e., 1839), who
first described them, ¢ rofatores spine. They arise from the upper part of the trans-
Verse process, and are inserted into the lower border of the lamina of the vertebra
above. These muscles form but a part of the multifidus spina,
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maintaining the trunk erect, but to bend the spine to one or the
other side.
These little muscles arise from the apices of the

Lavatores
costarum.  transverse processes of the dorsal vertebra, and are

anserted into the rib below. The direction of their
fibres corresponds with that of the outer layer of the intercostal
muscles. They are muscles of inspiration.

The muscles extend between the spines of contiguous
vertebree. They are arranged in pairs, and only exist
in those parts of the vertebral column which are the most mov-
able. In the cervical region they pass between the spines of the
six lower cervical vertebre. In the dorsal they are found between
the spines of the first and second, and between those of the
eleventh and twelfth dorsal vertebrae. In the lumbar, between
the spines of the lumbar vertebrz.

These muscles extend between the transverse pro-
cesses in the cervical and lumbar regions. In the neck
they are arranged in pairs, like the interspinales, and
the corresponding cervical nerve separates one from the other.
In the loins they are four in number, and are arranged singly.
We have next to examine the museles concerned in the movements
of the head upon the first and second cervical vertebra

This is a largely developed interspinal muscle. It
f;’;';‘,‘: arises by a small tendon from the well-marked spine
posticus of the second cervical vertebra, and, expanding con-
Eae siderably, is inserted below the superior curved ridge
of the oceipital bone; in other words, into the spine of the occi-
pital vertebra. These two recti muscles, as they ascend to their
insertions, diverge and leave an interval between them in which
are found the recti capitis postici minores.

This is also an interspinal muscle, but smaller than
Rectus ca- : SoE
pitis posticus the preceding.  Arising from the feebly developed
AR spine of the first vertebra, it expands as it ascends, and
is inserted into the occipital bone between the inferior curved
ridge and the foramen magnum. The action of the two preeeding
muscles is to raise the head.

Interspinales.

Intertrans-
versales,
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This arises from the spine of the second vertebra,
ﬂ?}:‘ﬂ’:ﬂ and is inserted into the transverse process of the first.
Its action is to rotate the first upon the second vertehra :
in other words, to turn the head round.
This muscle arises from the transverse process of the
Obliquus g4 vertebra, and ascending obliquely inwards is in-
e serted in the interval between the curved rid ges of
the occiput. Its action is to draw the oceiput towards the spine.

Observe that the obliqui and recti muscles of one side form the
sides of a triangle, in which we find the branches of the suboeeipital
or first cervical nerve, the vertebral artery, and the arch of the atlas.

, This small muscle extends between the transverse
Eﬁ;"mﬂ process of the first vertebra and the eminentia Jugu-
laris of the occiput; but since this eminence is the

transverse process of the occipital vertebra, the muscle must be
considered as an intertransverse one. i

The posterior branches of the spinal nerves supply
the muscles and skin of the back, They pass backwards
between the transverse processes of the vertebrae, and
divide into exfernal and infernal branches. The general plan
upon which these nerves are arranged is the same throughout the
whole length of the spine; but since there are certain peculiarities
deserving of notice in particular situations, we must examine each
region separately.

The posterior division of the first cervical nerve (the
suboccipital) passes between the arch of the atlas and
the vertebral artery, and divides into branches which
supply the recti and obliqui muscles concerned in the movement
of the head upon the first two vertebre. It sometimes gives off
a cutaneous branch which accompanies the occipital artery, and is
distributed to the skin of the back of the scalp.

The posterior branch (the great oceipital) of the second cervieal
nerve is the largest of the series, and emerges between the arches
of the atlas and axis, It turns upwards beneath the inferior
oblique muscles, passes through the complexus, and runs with the
occipital artery to the back of the scalp.

Nerves of
the back,

Cervieal
Tegion.
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The posterior divisions of the six lower cervical nerves divide
into external and internal branches. The external are smal l, and
terminate in the splenius, and the continuation of the erector
sping, viz., the trachelo-mastoid, the transversalis colli, and the
cervicalis ascendens. The internal, by far the larger, proceed
towards the spines of the vertebrae ; those of the third, fourth,
and fifth lie between the complexus and the semispinalis,* and
after supplying the muscles terminate in the integument ; those of
the sixth, seventh, and eighth lie between the semispinalis and
the multifidus sping, to which they are distributed,

X T[:hv: posterior divisions of the spinal nerves in this
S region come out between the transverse processes and

the tendons attached to them, They soon divide into
external and internal branches, The external pass obliquely over
the levatores costarum, between the sacro-lumbalis and the longis-
simus dorsi ; and successively increase in size from above down-
wards. The upper six terminate in the erector spin® and the
levatores costarum ; the rest, after supplying these muscles, pass
through the latissimus dorsi, and become the cutaneous nerves of
the back. The internal successively decrease in size from above
downwards. They run towards the spine between the semispinalis
dorsi and the multifidus spin®. The upper six, after giving
branches to the muscles, perforate the trapezius and become
cutaneous nerves. The lower ones terminate in the muscles of the
vertebral groove.

The general arrangement of the nerves in this region
resembles that of the dorsal. Their exfernal branches,
after supplying the erector spin, become cutaneous and
terminate in the skin over the buttock. The infernal branches
supply the multifidus spinz.

The posterior divisions of the spinal nerves in this
region are small. With the exception of the last, they
come out of the spinal canal through the foramina in

Lumbar
region.

Sacral

region.

# The posterior branches of the second, third, and fourth nerves are generally con-
nected, beneath the complexus, by branches in the form of loops, This constitutes the
posterior cervical plexus of some anatomists,
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the back of the sacrum. The upper two or three divide into
external and infernal branches. The infernal terminate in the
multifidus spinw ; the external become cutaneous and supply the
skin of the gluteal region. The last two sacral nerves proceed,
without dividing, to the integument.

The coccygeal nerve is exceedingly small, and, after joining a,
small branch from the last sacral, terminates in the skin.*

The vessels which supply the back are:—1, Small
branches from the oceipital; 2. Small branches from
the vertebral; 3. The deep cervical; 4. The posterior
branches of the intercostal and lumbar arteries,

The occipital artery furnishes several small branches to the
muscles at the back of the neck ; one, larger than the rest (ealled
arteria, princeps cervicis), descends beneath the complexus, and
in some subjects inosculates with the deep cervical artery, and
with small branches from the vertebral,

The deep cervical artery is the posterior branch of the first in-
tercostal artery. It passes backwards between the transverse
process of the last cervical vertebra and the first rib: it then
ascends between the complexus and the semispinalis colli.

The posterior branches of the intercostal and lumbar arteries
accompany the corresponding nerves, and are in all respects similar
to them in distribution. Each sends a small branch into the
spinal canal,

The veins correspond to the arteries.

: We have, lastly, to examine three muscles situated in

Bicdes . ftonbioPthe lspinas mameles Hhodunsmalenl i b

el ront o spine ; nmamely, the gus colll, the rectus
capitis anticus major, and the rectus capitis anticus

minor. In order to have a complete view of the two latter, a

special dissection should be made, before the head js removed

from the first vertebra.

Longuscolli, 1018 muscle is situated in front of the spine, and
extends from the third dorsal to the first cervical

vertebra. For convenience of description it is divided into three

Vessels of
the back.

* The branching of the posterior divisions of the several spinal nerves has been
accurately described by Mr, Ellis, Med. Gazette, Teb, 10, 1843,

P
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sets of fibres, of which one extends longitudinally from the body
of one vertebra to that of another; the two others extend obh-
liquely between the transverse processes and the bodies of the
vertebre.

The longitudinal portion of the muscle arises from the bodies
of the two or three upper dorsal and the two lower cervical vertebra,
and is inserted into the bodies of the second, third, and fourth
cervical vertebra,

The superior oblique portion, arising from the anterior tubercles
of the transverse processes of the third, fourth, and fifth cervical
vertebra, ascends inwards, and is inserted into the front part or
body of the first cervical vertebra. The inferior oblique portion
proceeds from the bodies of the three upper dorsal vertebrse, and
is inserted into the transverse processes of the fifth and sixth
cervical vertebr@. The action of this muscle, taken as a whole,
must be to bend the cervical region of the spine. Its nerves come
from the deep cervical and brachial plexuses.

s This muscle arises from the anterior tubercles of
ﬁﬁsiﬁ:&zﬁ the transverse processes of the third, fourth, fifth, and
sixth cervical vertebrs, and is inserted into the basilar
process of the occipital bone, in front of the foramen magnum.
-4 This muscle arises from the root of the transverse
f;;ﬁicmﬂﬂﬂ: process of the first eervical vertebra, and is inserted
into the basilar process of the oceipital bone, nearer to
the foramen magnum than the preceding muscle. The action
of the recti muscles is to bend the head forwards. They are
supplied with nerves from the deep cervical plexus,

LIGAMENTS OF THE SPINE.

The vertebr® are connected by their intervertebral fibro-carti-
lages, by ligaments in front of and behind their bodies, and by
ligaments which extend between their arches and their spines.
Their articular processes have capsular ligaments, and synovial

membranes.
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g This is a strong band of longitudinal fibres which
nterior .
common extends along the front of the bodies of the vertebrae
ligament. g0 the axis to the sacrum. The fibres are not all of
equal length., The more superficial extend from one vertebra to
the fourth or fifth below it; those a little deeper pass from one
vertebra to the second or third below it; while the deepest of all
proceed from vertebra to vertebra. The ligament becomes broader
and stronger in proportion to the size of the vertebree. By making
transverse incisions through it in different situations, we observe
that its fibres are more firmly adherent to the intervertebral
cartilages, and to the borders of the vertebr®, than to the middle
of the bones.
o5 These bands of ligamentous fibres fill up the intervals
spinous between the spines of the dorsal and lumbar vertebre.
gaments.  Mhey are the most marked in the lumbar region.
Those fibres which connect the apices of the spines, being stronger
than the rest, are described as separate ligaments under the name
of supra-spinous. Their use is to limit the flexion of the spine.
; These are called, on account of their colour, ligamenta
%‘;ﬂ'ﬁﬂim subflava.—To obtain a good view of them, the arches
the arches  of the vertebr® should be removed with a saw. They
f;‘bﬁwr' pass between the arches of the contiguous vertebre,
from the axis to the sacrum; none existing between the
occiput and the atlas, or between the atlas and axis. They are
composed of yellow elastic tissue, and their strength increases with
the size of the vertebrae. This elasticity answers a double pur-
pose: it not only permits the spine to bend forwards, but materi-
ally assists in restoring it to its curve of vest. They economise
muscular force, like the ligamentum nuchz in animals.
This extends longitudinally, in a similar manner to

Posterior ‘

common the anterior common ligament, along the posterior sur-
ligament. £ 0 of the bodies of the vertebree, from the occiput to
the sacrum.

Ftaatis This substance, placed between the bodies of the

bral fibro-  vertebrs, is by far the strongest bond of connection

carilsge.  hetween them, and fulfils most important purposes in
r2

-
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the mechanism of the spine. Its peculiar structure is adapted to
break shocks, and to render the spine flexible and resilient., To
see the structure of an intervertebral fibro-cartilage, a horizontal
section must be made through one of them. It is firm and resist-
ing near the circumference, but soft and pulpy towards the centre.
The circumferential portion is composed of concentric layers of
fibro-cartilage, placed vertically. These layers are attached by
their edges to the vertebrae; they gradually decrease in number
from the circumference towards the centre, and the interstices
between thewm are filled by the soft pulpy tissue. The central
portion is composed almost entirely of this pulpy tissue; and it
bulges when no longer under pressure. Thus the bodies of the
vertebra, in their motions upon each other, revolve upon a ball of
fluid tightly girt all round by bands of fibrous tissue. These
motions are regulated by the articular processes.

Dissect an intervertebral substance layer after layer in front,
and you will find that the circumferential fibres extend obliquely
between the vertebrz, crossing each other like the branches of the
letter X.

The thickness of the intervertebral cartilages is not the same in
front and behind. It is this difference in their thickness, more
than that in the bodies of the vertebrae, which produces the several
curves of the spine. In the lumbar and cervical regions they are
thicker in front; in the dorsal region behind.*

# The structure of the intervertebral cartilages explains the well-known faet, that a
man becomes shorter after standing for some hours; and that he regains his usual
height after rest. The difference between the morning and evening stature amounts
to more than half an inch.

It also explains the fact that a permanent lateral curvature of the spine may be
produced (especially in the young) by the habitual practice of leaning to this or that
side. Experience proves that the cause of lateral curvature depends more frequently
npon some alteration in the structure of the fibro-cartilages than upon the bones,
From an examination of the bodies of one hundred and thirty-four individuals with
erooked spines, it was concluded that in two-thirds the bones were perfectly healthy ;
that the most frequent cause of curvature resided in the invertebral substances; these
being, on the eoncave side of the curve, almost absorbed, and on the convex side pre-
ternaturally developed. As might be expected in these cases, the muscles on the
convex side become lengthened, and degenerate in structure.—On this subject seg
Hildebrandt's Anatomie, B. ii. 8. 155,




R O R R -

LIGAMENTS CONNECTING THE HEAD TO THE SPINE. 213

Capsular Each joint between the articular processes hasa cap-
ligaments.  gular ligament and a synovial membrane. The surfaces
of the bones are crusted with cartilage.

h These are thin bands of fibres which pass between
transverse  the transverse processes of the vertebr. They are
igament, rudimentary in the cervical region, and are sometimes
absent.

Motiisaics Though but little movement is permitted between
the spine.  any two vertebre (the atlas and axis excepted ), yet the
collective motion between them all is considerable. The spine can
be bent forwards, backwards, or on either side; it also admits of
slight rotation. In consequence of the elasticity of the inter-
vertebral cartilages and the ligamenta subflava, it returns spon-
taneously to its natural curve of rest like an elastic bow. Its
mobility is greatest in the cervical region, on account of the
thickness of the fibro-cartilages, the small size of the vertebra,
the oblique direction of their articulations, and, above all, the
horizontal position and the shortness of their spines. In the
dorsal region there is very little mobility, on account of the
vertical direction of the articular processes, and the manmer in
which the arches and the spines overlap each other. In the
lumbar region, the spine again becomes more movable, on account
of the thickness of the intervertebral cartilages, and the horizontal
direction of the spinous processes.

Tipautiits ~ The occiput is connected to the atlas by an anterior
between the  (oceipito-atlantoid) membrane which passes from the
bonpita. - foramen magnum to the front part of the atlas. The
the first  thickest part of this is in the middle, A posterior
gaiehm, (occipito-atlantoid) membrane extends in a similar
manner from the posterior border of the foramen magnum to the
arch of the atlas. It is perforated by the vertebral artery and the
suboccipital nerve. The movements which take place between
these bones are flexion and extension, as in nodding forwards and

backwards; and lateral movement, as in inclining the head
sideways. -
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These are the most important; and to see them, the

Lignments = .

hgﬂ-em?tha spinal canal must be exposed by removing the arches

Em::ipitul1 of the upper cervical vertebrse, and the posterior com-
OIe And & . - .

st mon ligament, which is here very thick and strong. It

descends from the basilar process of the oceipital bone
over the odontoid and transverse ligaments,
Gdintaid The odontoid or check ligaments (fig, 44) are two
or check very strong ligaments which proceed from the sides of
ligaments. 4} gdontoid process to the tubercles on the inner sides
of the condyles of the occiput. Their use is to limit the rotation
of the head. A third or middle odontoid ligament passes from

fasy

coMmon LicT

DIAGRAM OF THE ODONTOID AND TRANSVERSE LIGAMENTS.

the apex of the odontoid process to the margin of the foramen
magnum. It is sometimes called the ligamentum suspensoriwm.
: The odontoid process of the axis forms a pivot upon
;‘E:ﬂf " which the head and atlas rotate. Tke most important
tween the  ligament is the transverse (fig. 44). It passes behind
:ﬁ?i:;d the odontoid process, and is attached to the tubercles
on the inner side of the articular processes of the atlas.

From the centre of this ligament a few fibres pass upwards, and
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others downwards, giving it a cruciform appearance.* Thus it
forms with the atlas a ring, into which the odontoid process is
received, If this transverse ligament be divided, we observe that
the odontoid process is covered with cartilage in front and behind,
and 1s provided with two synovial membranes.

Articulation  All the ribs, with the exception of the first and the
of the ribs.  two last, are articulated with the bodies of two vertebra,
and with the transverse processes.

The head of each rib presents two articular surfaces, correspond-
ing to the bodies of two vertebre. There are two distinet articu-
lations, each provided with a separate synovial membrane The
ligaments are :—1. An anterior, which connects the head of the
rib with the vertebrz, and with the intervening fibro-cartilage :
this, on account of the divergence of its fibres, is called the ¢ stel-
late” ligament. 2. An inter-articular, which proceeds from the
head of the rib to the intervertebral cartilage.

The tubercle of the rib articulates with the transverse process.
This articulation has a capsular and synovial membrane, and is
secured by the following ligaments:—1. The posterior costo-
transverse passes from the apex of the transverse process to the
apex of the tubercle of the rib. 2. The middle costo-transverse
connects the neck of the rib to the front surface of the transverse
process. 3. The anterior costo-transverse ascends from the neck
of the rib to the lower border of the transverse process above it.

The head of the first rib articulates with a single vertebra.

The eleventh and twelfth ribs articulate each with a single
vertebra, and are not connected to the transverse processes.

_The cartilages of all the true ribs are received into
between the Sght concavities on the side of the sternum, In young
fﬂ:‘ﬂ%ﬁﬂ: ;&' subjects we find that the cartilages of the six lower true
the sternum, Tibs have distinet articulations provided with synovial
membranes. They are secured in front and behind by
strong ligamentous fibres, which proceed from the cartilages and
radiate upon the sternum, crossing those of the opposite side.

* This is not shown in the diagram.
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The costal cartilages from the sixth to the tenth are connected
by ligamentous fibres. _
Articulation  Lhe condyle of the lower jaw articulates with the
of the lower glencid cavity of the temporal bone. The joint is
Uhok provided with an inter-articular fibro-cartilage, and
with external and internal lateral ligaments (fig. 45).

Fig. 45.

Section throogh the glenocid cavity

—— TR sl
Inter-articular fibro-cartilage =y Al -

Internal lateral ligament

TRANSYVERSE SECTION TO SHOW THE LIGAMENTS AND THE FIBRO-CARTILAGE OF THE
JOINT OF THE LOWER JAW, THE DOTTED LINES REPREEBKT THE TWO SYNOVIAL
MEMERANES.

The external lateral ligament extends from the tubercle of the
zygoma downwards and backwards to the tubercle of the condyle
of the jaw.

The internal lateral ligament extends from the spinous process
of the sphenoid bone to the border of the dental foramen. This
¢ so-called” ligament cannot in any way contribute to the strength
of the joint: the articulation of one side performs the office of
internal lateral ligament to the other.
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The inter-articular fibro-cartilage is of an oval form, and thicker
at the margin than at the centre. It is connected on the outer
side to the external lateral ligament, and on the inner side some
of the fibres of the external pterygoid are inserted into it.

There are two synovial membranes for the joint. The larger
and looser of the two is situated between the glenoid cavity and
the fibro-cartilage. The other is interposed between the fibro-
cartilage and the condyle of the jaw, They sometimes communi-
cate through a small aperture in the centre of the fibro-cartilage.

The form of the articulation of the lower jaw admits of motion
—upwards and downwards, forwards and backwards, and from
side to side. A combination of these motions takes place in
mastication : during this act the condyles of the jaw describe an
oblique rotatory movement upon the glenoid cavity. The purposes
served by this fibro-cartilage in this joint are, that it follows the
condyle, and adapts a convenient socket for all its movements:
and that, being elastic, it breaks shocks; for shocks here would
be almost fatal, considering what a thin plate the glenoid cavity
1, and that just above it is the brain.

THE DISSECTION OF THE ARM.

The arm being placed at right angles with the body, make
three incisions through the skin: the first, along the middle of
the sternum; the second, along the clavicle and down the front of
the arm for about four inches; the third, from the ensiform
cartilage vertically downwards, to the posterior border of the
axilla,

The skin should be carefully separated from the subjacent layer
of adipose tissue (called the superficial fascia). In doing so,
unless the subject be very muscular, you will scarcely notice the
thin pale fibres of the broad cutaneous muscle of the neck (¢ pla-
tysma myoides,’ p. 13), which arises in this tissue.

Cutaneous The numerous nerves which run through the sub-
qerves, cutaneous tissue to the skin and mammary gland must
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be carefully dissected. They are derived from various sources:
some, branches of the superficial cervical plexus, descend over the
clavicle; others, branches of the intercostal nerves, come through
the intercostal spaces close to the sternum, with a small artery; a
third series, also branches of the intercostal nerves, come out on
the side of the chest, and run forwards over the outer border of
the pectoralis major,

The supra-clavicular nerves, which descend over the clavicle,
are subdivided, according to their direction, into sternal, cla-
vicwlar, and acromial branches (diagram, p. 15). The sternal
cross the inner end of the clavicle to supply the skin over the
upper part of the sternum, The clavieular pass over the middle
of the clavicle, and supply the integument, over the front of the
chest and the mammary gland. The aeromial branches cross
over the outer end of the clavicle, and distribute their filaments to
the skin of the shoulder.

Near the sternum you find the anterior cutaneous branches of
the intercostal nerves. After traversing the pectoralis major, each
nerve sends a filament to the skin over the sternum, and a larger
one, which supplies the skin, over the pectoral muscle.

Branches of the internal mammary artery, for the supply of the
mammary gland, accompany these nerves. During lactation they
increase in size, ramifying tortuously over the surface of the
oland. I have seen them nearly as large as the radial at the wrist.
They would require a ligature in removal of the breast. _

The lateral cutaneous branches of the intercostal nerves come
out between the digitations of the serratus magnus on the side of
the ehest. They will be more fully described presently.

Remove the superficial fascia with the mammary gland from
the pectoralis major, by dissecting parallel to the course of the
fibres. When the muscle has been fully exposed, observe its
shape, the course of its fibres, their origin and insertion.

Paoralis The pectoralis major is the great triangular muscle
major. on the front of the chest. It arises from the sternal
half of the clavicle, from the front of the sternum, from the carti-
lages of all the true ribs except the last, and from the aponeurosis
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of the external oblique musecle of the abdomen. The fibres con-
verge towards the arm, and terminate in a flat tendon, about two
inches in breadth, which is #nserted into the anterior margin of
the bicipital groove of the humerus, Their arrangement, as well
as the structure of their tendon, is peculiar. The lower fibres
which form the boundary of the axilla are folded beneath the rest,
and terminate upon the upper part of the tendon, ie. nearer to
the shoulder joint; whereas the upper fibres, which arise from
the clavicle, and are frequently separated from the main body of
the muscle by a slight interval, descend in front of the lower, and
terminate upon the lower part of the tendon. Consequently the
upper and lower fibres of the musele cross each other previously
to their insertion.

The object of this arrangement is to enable all the fibres to act
simultaneously when the arm is extended.

LThe upper part of the tendon sends off an ‘ aponeurosis,’
which straps down the long head of the biceps, and is attached
to the great tuberosity of the humerus, A second expansion is
prolonged backwards to the tendon of the deltoid muscle, and
a third is intimately connected with the fascia of the upper
arm.

The chief action of the pectoralis major is to draw the humerus
towards the chest: as in placing the hand on the opposite shoulder,
or in pulling an object towards the body. When the arm is raised
and made the fixed point, the muscle assists in raising the trunk,
as in climbing.

Between the pectoralis major and the deltoid, the great muscle
of the shoulder, is an interval varying in extent in different sub-
jects, but always more marked towards the clavicle. It contains
a small artery—the thoracica humeraria—and the cephalic vein,
which ascends on the outer side of the arm, and empties itself
into the axillary., This interval is the proper place to feel for the
coracoid process. In doubtful injuries about the shoulder, this
point of bone is a good landmark in helping the surgeon to arrive
at a correct diagnosis,

Tke pectoralis major is supplied with nerves by the anterior
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thoracic branches of the brachial plexus; with blood, by the long
and short thoracie branches of the axillary artery.
R Reflect fr:::rm the clavicle, the clavieular portion of
the infra-  the pectoralis major, and in doing so0, a gmall nerve,
f_i;‘{;‘:l‘f““' the anterior thoracie, must be noticed entering the
under surface of the muscle. Beneath the portion so
reflected, part of the pectoralis minor will be exposed. Between
the upper border of this muscle and the clavicle, is an important
space, in which you must dissect and examine the relative position
of the following objects—
Beakos @. A strong ligamentous expansion, called the costo-
coracoid coracoid fascia, which extends from the cartilage of
fRase: the first rib to the coracoid process. Between these
points it is attached to the clavicle, and forms a complete invest-
ment for the subeclavius muscle. It presents a erescent-shaped
edge, which arches over, and protects the axillary vessels and
nerves: from this edge is prolonged a fascia, which passes in front
of the axillary vessels forming the anterior portion of their sheath ;
the posterior being formed by a prolongation of the deep cervical
fascia. The front portion of this sheath is perforated by the
cephalic vein, thoracica acromialis artery, and anterior thoracic
nerve. This fascia must be removed.

b. The subelavius muscle enclosed in its fibrous sheath.

¢. The axillary vein, artery, and brachial plexus of nerves.

d. A short arterial trunk (the thoracic axis), which divides into
several radiating branches.

¢. The termination of the cephalic vein in the axillary.

f. Two mnerves (the anterior thoracic), which descend from the

brachial plexus below the clavicle, cross in front of the axillary
vessels to supply the pectoral muscles.
' : This muscle lies between the clavicle and the first
Subelavius. 1y, i, grises from the cartilage of the first rib by a
round tendon, and is inserted into a groove on the under surface
of the clavicle between its two tubercles. Its nerve comes from
the brachial plexus. Its action is to depress the clavicle, and
prevent its too great elevation.
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In the space now before us are the great vessels and
Relative |1““ nerves of the axilla in the first part of their course,
gition of the :
axillary They lie at a great depth from the surface, They
:z:_’:fet’ and o6 surrounded by a sheath of fascia, which descends
‘ with them beneath the clavicle, and are situated with
regard to each other in the followin g manner. The axillary vein
lies in front of the artery, and rather to its thoracic side. The
axillary (brachial) plexus of nerves is situated above the artery,
and on a posterior plane. The plexus consists of two, or some-
times three large cords, which result from the union of the an-
terior branches of the last four cervical and the first dorsal.
Thoracic This is the first branch of the axillary artery, Tt
axis. comes off above the pectoralis minor, and soon divides
into three branches—the superior or short thoracie, the thoracica
humeraria, and the thoracica acromialis. The superior or short
thoracic runs between the pectoralis major and minor, supplying
ramifications to both, and anastomosing with the intercostal and
Internal mammary arteries. The thoracica hwmeraria descends
with the cephalic vein, in the interval between the pectoralis
major and deltoid, and ramifies in both. The thoracica acromialis
passes over the coracoid process to the under surface of the deltoid,
which it supplies, and communicates with the circumflex branches
of the axillary. All these arteries are accompanied by veins,
which most frequently empty themselves into the cephalie, but
occasionally into the axillary vein itself, . :
Cephalis The cephalic vein is one of the principal eutaneous
vein. veins of the arm. Commencing on the back of the
thumb and forefinger, it runs up the radial side of the forearm,
over the front of the elbow-joint; thence ascending along the
outer edge of the biceps, it runs up the interval between the
pectoralis major and deltoid, pierces the costo-coracoid fascia, and
finally empties itself into the axillary vein,* :

- * Tha eephalie vein, in some cases, runs over the clavicle to join the exterpal
-]"g_“lar; or there may be a communication (termed jugulo-cephalie) between these
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DISSECTION OF THE AXILLA.

i These nerves come from the brachial plexus, to supply
E:-giﬁic the pectoral muscles. There are generally two—an
: external and an internal-—one for each pectoral musele
(p. 62). The external arises from the outer cord of the brachial
plexus, passes over the axillary artery, and supplies the pectoralis
major; the internal comes from the internal cord, and emerges
between the axillary artery and vein, to enter the under surface
of the pectoralis minor.
From this view of the relations of the axillary artery

EZT;'ELI]E °f in the first part of its course, some idea may be formed

ﬁ;rst pert of of the difficulty of passing a ligature round it in this :

. rtery, Situation. In addition to its great depth from the sur- 5
face, varieties sometimes occur in the position of the _

nerves and veins, which would render the operation still more p

embarrassing. For instance, the anterior thoracic nerves may be
more numerous than nsual, and form by their mutual communi-
cation a plexus around the artery. A large nerve is often seen
crossing obliquely over the artery, immediately below the clavicle,
to form one of the roots of the median nerve. The cephalic vein
may ascend higher than usual, and open into the subelavian ;
and, as it receives large veins corresponding to the thoracie axis,
a concourse of veins would be met with in front of the artery.
Again, it is by no means uncommon to find a deep-seated vein
(e.g. the supra-scapular) crossing over the artery to join the
axillary vein.

DISSECTION OF THE AXILLA.

The skin having already been reflected, it is necessary to notice
the axillary sebaceous glands, and afterwards to make out the
axillary fascia.

B In close contact with the skin, near the roots of the
glands, hairs in the axilla, are numerous sebaceous glands.
They are of a reddish brown colour, and rather larger than a

pin’s head,
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Al This tough membrane, which lies immediately be-
fascin. neath the skin of the axilla, is a continuation of the
general investment of the musecles. Tt closes in and forms the
floor of the cavity of the axilla. Externall y it is strengthened by
fibres from the tendons of the pectoralis major and latissimus
dorsi, and is continuous with the fascia of the arm ; internally, it
1s prolonged on the side of the chest, over the serratus magnus
muscle ; in front and behind, it divides so as to inclose between
its layers the museles which form the boundaries of the axilla,
Thus the anterior layer incloses the two pectoral museles, and is
connected with the coracoid process, the costo-coracoid ligament,
and the clavicle; the posterior layer incloses the latissimus dorsi,
and passes backwards to the spine.

A subcutaneous artery, sometimes of considerable size, often
runs in the substance of the axillary fascia. It generally arises
from the brachial, or from the lower part of the axillary, and runs
across the floor of the axilla towards the lower edge of the pecto-
ralis major. So far as I know, it has not hitherto been named;
but it is worth remembering, because it would oceasion much
hzmorrhage if wounded in opening an abscess,

Cottents o7 Remove the axillary fascia, and display the boundaries
axilla, and the contents of the axilla. The dissection of this
cavity is difficult, and you must proceed cautiously, Bear in mind
that the trunk blood-vessels and nerves run through the wpper
part of the axilla; that the long thoracic artery runs along the
anterior border, and the subscapular artery along the posterior,
Commence working, therefore, in the middle; break down with
the handle of the scalpel the loose connective tissue, fat, and
absorbent glands, which occupy the cavity. You will soon dis-
COVEr some cutaneous nerves coming out hetween the ribs, and
then crossing the axillary space. These nerves are the lateral
cutaneous branches of the intercostal nerves; they perforate the
intercostal spaces between the digitations of the serratus magmnus,
midway between the sternum and the spine, and divide into
anterior and posterior branches. The anterior turn over the
pectoralis major, to supply the skin on the front of the chest and
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the mammary gland. The posterior pass backwards over the
latissimus dorsi, and are distributed to the skin covering this
muscle and the scapula.

R The perforating branch of the second intercostal
humeral nerve requires a special deseription; it is larger than
b the others, and is called the ¢intercosto-humeral, be-
cause it supplies the integuments of the arm. It comes through
the second intercostal space, traverses the upper part of the axilla,
where it receives a branch of the lesser internal eutaneous nerve
(nerve of Wrisberg), and terminates in filaments, which are dis-
tributed to the skin on the inner side of the arm, as low as the
internal condyle. The perforating branch of the third intercostal
is also an ¢ intercosto-humeral’ nerve. It receives a branch from
the second, and runs a similar course. The distribution of these
nerves may account for the pain down the arm which is sometimes
experienced in pleurisy.

Honadisis The axilla may be deseribed as a conical space, of
of the axilla. which the summit is beneath the clavicle, and the base
between the pectoralis major and the latissimus dorsi. Now,
what are its boundaries? On the inner side, it is bounded by the
ribs, covered by the serratus magnus; on the outer side by the
humerus, covered by the coraco-brachialis and biceps; in jfront
by the pectoralis major and minor; belind by the latissimus
dorsi, teres major, and subscapularis. Its anterior and posterior
boundaries converge from the chest, so that the axilla becomes
narrower towards the arm. With a full view of the axilla before
you, think what serious consequences may follow suppuration
here ; the matter may burrow under the pectoral muscles, or under
the scapula, or it may run up beneath the clavicle and point in
the neck.

N The axillary glands form a continuous chain beneath
absorbent  the claviele, with the cervical glands. They are from
glanda. twelve to fifteen in number, of a reddish brown colour,
and variable size. Most of them lie near some large blood-vessel ;
others are imbedded in the loose tissue of the axilla; sometimes
one or two small ones are observed along the lower border of the




DISSECTION OF THE AXILLA. 225

pectoralis major. They are supplied with blood by a branch
(thoracica alaris) of the axillary artery, and by branches from
the thoracic and infra-scapular arteries,

These glands receive the absorbents from the arm, from the
front and side of the chest, and from the outer half of the mam-
mary gland.

Now reflect the pectoralis major from its origin, to expose the
pectoralis minor, and the ramifications of the short and long
thoracic arteries. Preserve the arteries as much as possible in
connection with the main trunks,

Py This muscle arises from the third, fourth, and fifth
minor. ribs, near the costal cartilages. The fibres run up-
wards and outwards, and converge to a strong tendon, which is
inserted into the anterior surface of the coracoid process. The
tendon is connected to that of the coraco-brachialis by a strong
fascia, which forms a protection for the subjacent axillary vessels
and nerves. The action of this muscle is to draw the scapula
downwards and forwards.

Rtninia This muscle forms the posterior margin of the axilla,
dorsi, It arises from the crest of the ilium, from the spines
of the two or three upper sacral, all the lumbar, and six lower
dorsal vertebrs, and by digitations from the three lower ribs,
corresponding with those of the external oblique. It is imserted
by a broad flat tendon (which runs behind the axillary vessels and
nerves ), into the bottom of the bicipital groove of the humerus.

This muscle lies behind the latissimus dorsi, is
closely connected with it, and assists in forming the
posterior boundary of the axilla. It arises from the lower angle of
the back of the scapula, and is inserfed by a broad flat tendon into
the posterior margin of the bicipital groove of the humerus. A
bursa or sae, containing serum, to prevent friction, intervenes
between this tendon and that of the latissimus dorsi, The action
of this and the preceding muscle is to draw the humerus inwards
and backwards, :

This muscle occupies the internal surface of the
scapula. It arises from the internal surface of the

Q

Teres major.

Subscapularis.
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scapula, with the exception of the angles and neck, and terminates
in a strong tendon, which passes under the axillary vessels and
nerves, over the inner side of the shoulder-joint, and is inserted
into the lesser tuberosity of the humerus. The tendon of the
muscle is intimately connected with the capsular ligament of the
shoulder-joint, and between the coracoid process and the tendon
is a bursa, which frequently communicates with the joint. Its
action is to rotate the humerus inwards.
T This muscle covers the side of the chest like a girth.
mAgnUs. It arises from the eight upper ribs by nine slips or
digitations, the second rib having two. Its fibres converge and
are inserted into the posterior border of the scapula. Its action
is to draw the scapula forwards; but of this more hereafter. It
is supplied by the following nerve, which you see on its outer
surface,

This nerve supplies the serratus magnus only. It
External . - z
respiratory  COTNES from the fifth and sixth cerviecal nerves; and
s of after passing through the scalenus medius, runs behind

: the axillary vessels, to the outer surface of the serratus
magnus ; each digitation receiving a separate filament.”

Having surveyed the muscles which bound the axilla, study
next the axillary artery, and its branches: to this end, reflect the
subeclavius from its insertion, and the pectoralis minor from its
origin. .

This artery, a continuation of the subclavian, takes

Course and  the name of ‘axillary’ at the outer border of the
of the first rib. It runs downwards and outwards, through
ﬂ;’ﬁ' the upper part of the axilla, beneath the two pectoral
musecles, and along the inner edge of the coraco-bra-

chialis, as far as the lower border of the tendon of the teres
major, where it takes the name of ‘brachial’ Its course may
be divided into three portions: one above the pectoralis minor;
one behind it; and the third below it. The artery in the

* Tt may be asked why this nerve is called the ‘ external respiratory.’ It was so
named by Sir C, Bell, who considered the serratus magnus as the external respiratory
muscle.
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Jirst part of its course is covered by the pectoralis major and
the costo-coracoid sheath; and is crossed by the cephalic vein,
On the inner side is the axillary vein; on the outer, the brachial
plexus of nerves; and behind it, is the first intercostal space
and the second digitation of the serratus magnus, In the second
part, it lies behind the pectoralis minor; on its inner side is the
axillary vein, separated however from the artery by the brachial
plexus, which here surrcunds the artery. The artery rests upon
loose cellular tissue. In the third part, i.e. below the pectoralis
minor, the artery lies upon the subscapularis, and then upon the
tendons of the latissimus dorsi and teres major. On the outer
side is the coraco-brachialis; on its inner side, the axillary vein.
The brachial plexus here breaks up into its various divisions,
which are generally arranged in the following manner: in Sfront
of the artery are the two roots of the median nerve, which con-
verge like the letter V; on the outer side are the musculo-cutane-
ous and external root of the median; on the inner, the ulnar, the
two internal cutaneous, and the internal root of the median ;
bekind it, the musculo-spiral and circumflex nerves.
Branches of 1 1e number and origin of these branches often vary,
the axillary  but their general course is in most cases similar, and
BrIRLy they usually arise in the order in which they are here
deseribed.

The thoracic axis arises above the pectoralis minor, and divides
into branches, which have been already described (p. 221).

The alur thoracic is variable in its origin, supplies the glands
and cellular tissue of the axilla

The wnferior or long thovacic artery, sometimes called the ex-
ternal mammary, runs along the lower border of the pectoralis
minor. It supplies the mammary gland, the serratus magnus and
pectoral muscles, and maintains a free anastomosis with the short
thoracic, internal mammary, and intercostal arteries,

The subscapular is the largest branch of the axillary ; it arises
opposite the lower border of the subscapularis, and soon divides
into an anterior and posterior branch,

@. The anterior branch is the continued trunk; it runs along
Q2
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the anterior edge of the subscapularis towards the lower angle of
the scapula. Its numerous branches supply the subscapularis,
latissimus dorsi, and s=erratus magnus, and anastomose with the
intercostal and thoracic arteries, as well as the posterior scapular
(a branch of the subeclavian).

b. The posterior branch (dorsalis scapuls) runs to the back of
the scapula, through a triangular space, bounded in front by the

PLAN OF THE BRANXCHES OF THE AXILLARY ARTERY,

1, Theracic axis, giving off . Bubscapular.

2. Ehort thoracie. 7. Dorsalis scapulae.
#. Thoracica acromialis, #. Anterior cirenmiflex.
4. Thoracica humeraria. 9, Posterior cirenmflex.

4. Long thoracie,

long head of the triceps; below, by the teres major; and above,
by the subscapular and teres minor (diagram, p. 229). On the
back of the scapula, it divides into branches, which ramify close
to the bone, supplying the infra-spinatus and teres minor, and
anastomose with the supra-scapular and posterior scapular arteries
(diagram, p. 60). The subscapular vein empties itself into the
axillary vein.
. There are two circumflex arteries—an anterior and
Anterior and 5 . .
posterior a posterior, so called from the manner in which they
ciroumflex  encircle the neck of the humerus. The posterior cir-
; cumflec artery is as large as the subscapular, close to
which it is given off; or both may arise from a common trunk
from the axillary. It passes backwards through a quadrilateral
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space, bounded above by the subscapularis and teres minor, below
by the teres major, externally by the neck of the humerus, and
internally by the long head of the triceps (fig, 47). It then winds
round the back of the neck of the humerus, and is distributed to

the under surface of the deltoid.

Fig. 47.

DIAGRAM OF THE ORIGINS OF THE TRICEFS,

1. Bnbescapnlaris. 5. Triangular space for dorenlis soapule a,
2, Teres major. G. Space for musculo-spiral n., and soperior
4. Long head of triceps. profunda a,

4. Bquare space for circumflex o, and n.

Besides the deltoid, the posterior circumflex artery supplies the
long head of the triceps, the head of the humerus, and the shoulder-
Joint. It inesculates above with the acromio-thoracie and gupra-
scapular arteries, below with the ascending branch of the superior
profunda (a branch of the brachial), and in front with the anterior
circumflex artery. If you cannot find the posterior cirenmflex
artery in its normal position, look for it (as a branch of the
brachial) below the tendon of the teres major.

The anterior cireumflex artery, much smaller than the pos-
terior, runs in front of the neck of the humerus, ahove the tendon
of the latissimus dorsi. It passes directly outwards beneath the
coraco-brachialis and short head of the biceps, close to the bone,
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and terminates in the under surface of the deltoid, where it
inosculates with the posterior circumflex artery.

The most remarkable branch of the anterior circumflex artery

1s one which runs with the long tendon of the biceps up the
groove of the humerus, and is called, on that account, the bicipital
artery. It supplies the shoulder-joint and the neck of the
humerus,
Axillary The awxillary vein is formed by the junction of the
vein, ven® comites of the brachial artery, near the lower
border of the subscapularis. It receives the subscapular and the
other veins corresponding to the branches of the axillary artery,
with the exception of the circumflex, which usually join either the
subscapular or one of the ven® comites. The axillary also receives
the cephalic, and sometimes the basilic vein.

The axillary vein in the first part of its course lies in front of
the artery, and close to its sternal side; in the lower two thirds of
its course the vein lies still to the sternal side of the artery, but is
separated from it by some of the nerves of the brachial plexus.
D This plexus is formed by the anterior branches of
brachia the four lower cervical and first dorsal nerves, and
plexus of  pecgives also a small communicating branch from the
nervcs.

fourth cervical nerve. The plexus is broad at the
lower part of the neck, where it emerges between the anterior and
middle scalene museles; but it gradually contracts as it descends
beneath the clavicle into the axilla.

The arrangement of the nerves in the formation of the plexus is
usually thus :—The fifth and sixth cervieal unite to form a single
eord ; the eighth cervical and the first dorsal form another cord;
the seventh cervical runs for a short distance alone, and then splits
into two branches, one of which joins the cord formed by the fifth
and sixth cervical, the other, that formed by the eighth ecervieal
and first dorsal. The branch joining the trunk formed by the
eighth cervical and first dorsal usually receives a large reinforce-
ment from the conjoined fifth and sixth cervical. Thustwo great
trunks are formed, which lie for some distance above and to the
outer side of the subelavian artery. Beneath the clavicle, a third
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cord is formed by the junction of a fasciculus from each of the two
primary trunks, so that in the axilla there are three large cords,

Fig. 48,

DIAGRAM OF THE BRACHIAL PLEXUS OF NERVES, AND THEIR RELATION TO THE
AXILLARY ARTERY.

1. Ulnar. 8-, Anterior thoracic n. to pectoral
2. Internnl cutaneons, museles,
4. Lesser int. cutaneons (n. of Wris- 10. N. to sereatus magnns.
berg). 11. Median,
4. Musculo-spiral. 12, Clreumflex,
5. N. to latissimus dorsi, 13, External entaneons,
6. N. to teres major. 14, Eupra-scapular.
7. N. to subscapulnria, 1§, Posterior scapular.

one external to the axillary artery, one internal to it, the third
behind it.*

The axillary plexus gives off some branches above the clavicle;
these were dissected with the neck (p. 63). Below the clavicle,
it gives off the following :—

From the outer cord, an anterior thoracic branch, the external

* This seems, from a number of dissections, to be the most frequent arrangement of
the nerves forming the brachial plexus. This arrangement is, however, very variable,
often differing on the two sides in the same subject,
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cutaneous, and the outer head of the median ; from the inner cord,
another anterior thoracic nerve, the inner head of the median, the
ulnar, the internal, and the lesser internal cutaneous. From the
posterior cord, the three subscapular nerves, the circumflex and
the musculo-spiral. ;

The anterior thoracic nerves have been described (p. 222).
Subseapular ~ Lhe three €subscapular’® nerves arve found on the
nerves. surface of the subscapularis. They come from the
posterior cord of the brachial plexus, and supply respectively the
latissimus dorsi, teres major, and subscapularis. The nerve for
the latissimus dorsi (called the long subscapular nerve) runs with
the anterior branch of the subscapular artery.

The nerve for the teres major is either a branch of the preceding,
or comes distinet from the plexus. It lies nearer to the humerns
than the long subscapular, and after supplying a branch to the
latissimus dorsi, terminates in the teres major.

The proper nerve of the subscapularis arises from the plexus

higher than the others.
Orcuiiflas The posterior circumflex artery is accompanied by
nerve, the circumflex nerve which supplies the deltoid. This
large nerve comes from the posterior part of the brachial plexus,
in common with the musculo-spiral and subscapular nerves, and,
after sending a branch to the teres minor, terminates in the under
surface of the deltoid. The nerve supplies the skin covering the
deltoid by branches which turn round the posterior border of the
muscle ; other branches are distributed to the skin over the long
head of the triceps.

DISSECTION OF THE UPPER ARM.

Let the incision be eontinued down the inner side of the arm
as far as two inches below the elbow. Reflect the skin, and trace
the following cutaneous nerves.

Bibieaus The filaments of the intercosto-fumeral nerves run
nerves. down the inner and posterior part of the arm, to the
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olecranon ; on the inner side of the arm, one joins a branch from
the nerve of Wrisberg.

The branches of the dnfernal cutaneows nerve perforate the
fascia about the middle of the innerside of the arm, and subdivide
into filaments which supply the anterior and posterior surface of
the forearm, as low as the wrist.

The lesser internal cutaneous (nerve of Wrisberg) perforates
the fascia about the lower third of the arm, and supplies the skin
over the internal condyle and olecranon,

The internal cutaneous branch of the museulo-spiral nerve,
sometimes wanting, and always small, comes through the fascia
near the middle of the inner side of the arm.

The nerves which perforate the fascia near the middle of the
outer part of the arm, are the external cutaneous branches of the
musculo-spiral. They are accompanied by a small branch from
the superior profunda artery. They divide into filaments, one of
which is to be traced down the outer and back part of the forearm,
nearly as low as the wrist.

On the outer side of the tendon of the biceps the external cu-

taneous nerve perforates the fascia, and divides into many branches,
which supply the skin of the outer part of the forearm.
. Dispeettini The next object of attention should be the disposition
of veins in  Of the veins in front of the elbow. In cleaning these
gﬁ’;‘;rf’f the veins, take care not to divide the branches of the in-
_ ternal and external cutaneous nerves which pass both
above and below them. ;

The following is the ordinary arrangement of the superficial
veins at the bend of the elbow: On the outer sideis the radial ; on
the inner side is the ulnar vein; in the centre is the median,
which divides into two branches; the external of which, uniting
with the radial to form the cephalic vein, is called the median
cephalic; the internal, uniting with the ulnar to form the basilie,
is named the median basilic. Near its bifurcation, the median
vein communicates by a branch (mediana profunda) with the deep
veinsg which accompany the arteries of the forearm.

Trace the cephalic vein up the arm. Tt runs along the outer
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border of the biceps to the groove between the pectoralis major
and the deltoid, where it terminates in the axillary.

Baslllev, ., . ,

Median basilic v.

Deap median v,

SUPERFICIAL VEINS AND NERYVES AT THE BEND OF THE LEFT ELEOW.

The basilic vein ascends along the inner side of the arm with
the internal cutaneous nerve. Near the upper third of the arm,
it perforates the fascia, and empties itself either into the internal
vena comes of the brachial artery, or into the axillary vein.

_ The principal branches of the nerves pass beneath
Relation of 41,2 veins; but many small filaments ecross in front
nerves and !
veins at which are exposed to injury in venesection.
ghaw: Since the median basilic vein is larger than the
Relation of median cephalic, and, on account of the strong fascia
l’:‘ﬂ';?fj?;”win beneath, more easily compressible, it is usually chosen
to brachial  for venesection ; its position therefore, in reference to
ALY the brachial artery, becomes very important. The
vein is only separated from the artery by the fascia, derived from
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the tendon of the biceps. This fascia is in some subjects remark-
ably thin, or even absent. It sometimes happens that the artery
lies above the fascia, in absolute contact with the vein. In
choosing, therefore, this vein for venesection, there is a risk of
wounding the artery; hence the practical rule, to bleed either
from the median cephalic, or from the median basilic above the
situation where it crosses the brachial artery.

Immediately above the internal condyle, in the neighbourhood

of the basilic vein, we find one or two small absorbent glands.
Others may be higher up along the inner side of the arm. I have
seen a gland at the bend of the elbow ; but never below this joint,
These little glands are the first which become tender and enlarged
after an injury to the hand.
e The fascia which invests the muscles of the upper
fascia. arm is a continuation of the fascia from the trunk and
the axilla. This membrane varies in density ; thus it is thin over
the biceps, stronger on the inner side of the arm, to protect the
brachial vessels and nerves, and strongest over the triceps. What
are its connections ? At the upper part of the arm it is connected
with the coracoid process and the clavicles it is strengthened at
the axilla by an expansion from the tendons of the pectoralis
major and latissimus dorsi; posteriorly, it is attached to the spine
of the scapula. The fascia surrounds the brachial vessels with a
sheath, and furnishes partitions which separate the musecles from
each other. Of these partitions the most marked are the external
and enfernal intermuscular septa, which divide the muscles on
the anterior from that on the posterior surface of the upper arm.
These septa are attached to the condyloid ridges of the humerns
and to the condyles. The internal septum, the stronger of the
two, begins at the insertion of the coraco-brachialis, and separates
the triceps extensor from the brachialis anticus, The external
septuin commences from the insertion of the deltoid, and separates
the brachialis anticus, the supinator longus, and the extensor
carpi radialis longior in front, from the triceps behind.

At the lower part of the upper arm, the fascia is remarkably
strong, especially where it covers the brachialis anticus, and the

e
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brachial vessels, and is continued over the muscles on the inner
side of the forearm. At the back of the elbow, the fascia is
attached to the tendon of the triceps, and the olecranon.

Now remove the fascia in order to study the muscles on the
front of the arm; namely, the biceps, the coraco-brachialis, and
the brachialis anticus.

The biceps, as its name implies, arises by two heads
—a long and a short. The short or internal head
arises from the point of the coracoid process of the scapula, by a
thick flat tendon which is common to a slender muscle on its
inner side, called the coraco-brachialis. The long head of the
biceps arises from the upper border of the glenoid cavity of the
scapula by a long round tendon, which traverses the shoulder-
joint and passes over the head of the humerus, and down the
groove between the two tuberosities. The tendon is retained in
the groove by a fibrous bridge derived from the capsule of the
joint, and connected with the tendon of the pectoralis major.
Divide this bridge and see that the synovial membrane of the
joint is reflected round the tendon, and accompanies it for about
two inches down the groove, thus forming a sort of synovial fold.
The object of this is to facilitate the play of the tendon, and to
carry little arteries (from the anterior circumflex) for its supply.
The two heads unite about the middle of the arm, and form a
single muscle, which terminates in a strong flat tendon of con-
siderable length ; this sinks deep into the triangular space at the
bend of the elbow, and, after a slight twist upon itself, is inserted
into the posterior part of the tubercle of the radius. The anterior
part of the tubercle, over which the tendon plays, is crusted with
cartilage, and a bursa mucosa intervenes to prevent friction. The
most internal fibres of the muscle ave inserted into a strong broad
aponewrosis, which is prolonged from the inner border of the
tendon to the fascia on the inner side of the forearm. This
aponeurosis, called the semi-lunar fascia of the biceps, protects
the brachial vessels and the median nerve at the bend of the

elbow.
The action of the biceps is twofold. 1. It is a flexor of the

Biceps.
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forearm: 2, It is a supinator of the forearm, in consequence of its
insertion into the posterior part of the tubercle of the radius, Its
power of supination is greatest when the arm is bent, because its
tendon is then inserted at a right angle, Why does the long:
tendon pass through the shoulder-joint? It acts like a strap, and
confines the head of the humerus in its proper centre of motion.
But for this tendon, the head of the bone, when the deltoid acts,
would be pulled directly upwards and strike against the under
surface of the acromion. When the tendon is ruptured or dislo-
cated from its groove a man can move his arm backwards and
forwards, but he cannot raise the smallest weight. The biceps is
supplied with blood by an artery (from the brachial), which runs
into the middle of it, and then divides into ascending and descend-
ing branches. Its nerve comes from the external cutaneous
(musculo eutaneous).

Ciieds This thin musele is situated at the upper part of the
brachialis.  arm, and runs parallel to the innes border of the short
head of the biceps. It arises by fleshy fibres from the point of
the coracoid process, in common with the short head of the hiceps,
and from a fibrous septum which lies between them. The musecle
terminates in a flat tendon, which is inserted into the inner side
of the middle of the humerus, between the brachialis anticus and
the inner head of the triceps. Its action is to draw the humerus
forwards and inwards, e.g. in bringing the gun up to the shoulder.

Concerning the coraco-brachialis remember, 1. That the ex-
ternal cutaneous nerve runs through it; 2. That its inner fleshy
border is the guide to the axillary artery in the last part of its
course; 3. That the brachial artery lies upon its flat tendon of
insertion, and can here be effectually compressed by the finger or
the tourniquet,

The coraco-brachialis and biceps are covered at their upper
part by the deltoid and pectoralis major. The head of the
humerus rolls beneath the coraco-brachialis and short origin of
the biceps; and a large bureq is interposed between these muscles

and the tendon of the subscapularis, which covers the head of
the bone.
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Binchialis This muscle is situated close to the lower half of the
anticus. humerus, and is partislly concealed by the biceps.
Between the two muscles you find the external cutaneous nerve,
which supplies them both.

It arises from the humerus by a fleshy digitation on either side
of the tendon of the deltoid; from the front surface of the bone
below this point, and from the intermuscular septa. The muscle,
becoming thicker and broader as it descends, covers the front of
the capsule of the elbow-joint, and terminates in a tendon, which
is inserted in a pointed manner into the coronoid process of the
ulna. Its action is to bend the forearm.

Now examine the course and relations of the brachial vessels
and nerves.

Gy The brachial artery, a continuation of the axillary,
relations of takes its name at the lower border of the teres ma_]ur.
ﬁtﬂchrﬂhlﬂl It runs down the inner side of the arm, along the inner

o border of the coraco-brachialis and biceps, to the front
of the elbow, where it divides, near the coronoid process of the
ulna, into the radial and ulnar arteries.

Thus its direction corresponds with a line drawn from the
anterior part of the axilla to the central point between the condyles
of the humerus.

In the upper part of its course it lies on the long and inner
heads of the triceps (from the long head it is separated by the
musculo-spiral nerve and superior profunda artery); in the middle,
it lies on the tendon of the coraco-brachialis; in the lower part,
on the brachialis anticus.

The artery is accompanied by two veins (venw comites), and
the median nerve, all of which are invested in a common sheath
 of fasecia., The median nerve crosses obliquely in front of the
artery', lying, near the axilla, on its outer ﬂide, near the elbow on
its inmner.

The wlnar nerve at first runs along the inner side of the artery,
but below is separated from it by the internal intermuscular
septum, where it passes behind the internal condyle. Superficial
to the artery, we find the internal entaneous nerve and the basilic

vein.




DISSECTION OF THE UPPER ARM, 239

Observe particularly that the artery is more or less overlapped,
in the first part of its course, by the coraco-brachialis, lower down
by the fleshy belly of the biceps; these muscles in their respective
situations are the best guides to the artery.

About the middle of the humerus, the artery lies for nearly two
inches on the tendon of the coraco-brachialis, and is so close to
the bone that it can be effectually compressed ; here, too, it is
erossed by the median nerve.

At the bend of the elbow the artery is protected by the semi-
lunar fascia from the tendon of the biceps. It enters a triangular
space, bounded by the pronator radii teres internally, and by the
supinator radii longus externally. It sinks into this space, with
the tendon of the biceps to its outer side, and the median nerve
to its inner; all three rest upon the brachialis anticus. Opposite
the coronoid process of the ulna it divides into the radial and
ulnar arteries,

Two veins, of which the internal is the larger, lie in close con-

tact with the brachial artery, and communicate at frequent inter-
vals by transverse branches.
Branches of  Lhe brachial artery gives off three branches, which
brachial arise from its inner side; namely, the superior pro-
ST funda, the inferior profunda, and the anastomotica
magna. It also gives off muscular branches to the coraco-brachi-
alis and biceps.

The profunda superior arises from the brachial artery, immedi-
ately below the tendon of the teres major.* It winds round the
posterior part of the humerus, between the outer and inner heads
of the triceps, with the musculo-spiral nerve (p. 229), and a little
above the middle of the arm divides into two branches, which run
for some distance on either side of the nerve. One of these runs
in the substance of the triceps muscle to the olecranon, and anasto-
mmoses with the ulnar recurrent, the interosseous recurrent, and
anastomotica magna arteries; the other branch accompanies the

* If you eannot find the profunda in its usual place, look for it above the tendon of
the latissimns dorsi, when youn will probably find that it is given off from & common
trunk with the posterior cirenmflex.

e —
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musculo-spiral nerve to the outer side of the arm, descends deep
in the fissure between the brachialis anticus and supinator radii
longus, and terminates in numerous ramifications, some of which
pass in front of the external condyle, and others behind it, to
inosculate with the radial and interosseous recurrent arteries,

fuperior profundn . . . Inferior profunda.

Anastomotica mogna.

B Anterior nlnar recurrent.
Interosseons recurrent. . . .

Posterior nlnar recurrent.

Radial recurrent. . .« . .

Posterior interogseons . . .

PLAN OF THE BRANCHES OF THE BRACHIAL ARTERY AND THE ARTERIAL
INOSCULATIONS ARBOUT THE RIGHT ELBOW-JOINT.

Before its division, the superior profunda sends several branches
to the triceps, some of which inosculate minutely with the circum-
flex arteries. These would assist in establishing a collateral
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circulation if the brachial artery were tied above the origin of the
profunda.

The profunda inferior arises from the brachial, opposite to the
insertion of the coraco-brachialis, or sometimes by a common
trunk with the superior profunda. It runs with the ulnar nerve
on the inner head of the triceps (which it supplies), to the interval
between the internal condyle and the olecranon, where it inosen-
lates with the posterior ulnar recurrent and anastomotica magna
arteries,

The medunllary artery of the humerus arises sometimes from
the brachial, sometimes from the inferior profunda. It pierees
the tendon of the coraco-brachialis, runs obliquely downwards
through the bone, and in the medullary canal divides into ascend-
ing and descending branches, which anastomose with the nutrient
vessels of the bone derived from the periostenm.

The anastomotica magna arises from the inner side of the
brachial, about two inches above the elbow, runs tortuously in-
wards across the brachialis anticus, and divides into branches,
some of which pass in front of, others behind the internal condyle,
anastomosing with the superior profunda, the inferior profunda,
and the anterior ulnar recurrent arteries,

Numerous unnamed wmuscular branches arise from the outer

gide of the brachial artery; one of these, more constant than the
rest, supplies the biceps; another runs transversely beneath the
coraco-brachialis and biceps, over the insertion of the deltoid,
supplying this musele and the brachialis anticus.
Veonm The two veins which accompany the brachial artery
comites, are continuations of the deep radial and ulnar veins,
The internal is usually the larger, since it generally receives the
veins corresponding to the principal branches of the artery. In
their course they are connected at intervals by transverse branches
either in front of, or behind the artery. Near the subscapularis,
the vena comes externa crosses obliquely in front of the axillary
artery to join the vena comites interna, which then takes the
name of ¢ axillary.’

Now trace the great nerves of the upper arm, which proceed

R
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from the brachial-plexus near the tendon of the subscarplaris ;

namely, the median, the external cutaneous, ulnar, and musculo-
gpiral or radial.

Madian The median nerve arises by two roots, which con-
nerve, verge in front of the axillary artery (p. 231). The
external root is derived from a trunk in common with the external
cutaneous ; the internal from a trunk in common with the ulnar
and internal eutaneous. In its course down the arm, the nerve is
situated at first on the outer side of the brachial artery, between
it and the coraco-brachialis; about the middle of the arm the
nerve crosses obliquely over the vessel, or perhaps beneath it, so
that at the bend of the elbow it is found on the inner side of the

artery, lying upon the brachialis anticus, and covered by the
semilunar fascia from the biceps.*

The eventual distribution of the median nerve is to the two

* I have observed the following varicties relating to the median nerve, and its course
in regard to the artery:—

a. The roots may be increased in number by one on either side of the artery; or the
internal root may be deficient.

b. Theymay vary in their position with regard to the artery; both may be situated
behind the vessel, or one behind, and the other in front of it.

¢. The nerve, formed in the usual manner, may be joined lower down by a large
branch from the external eutaneous; such a case presents a junction of two large
nerves in front of the brachial artery, in the middle of the arm.

. The nerve in many cases crosses under, instead of over the artery.

¢. The nerve sometimes runs parallel and external to the artery; or it may run
parallel to, and in front of the artery.

In one hundred arms the relative position of the nerve to the artery in its coursa
down the arm was as follows :(—

In 72, the nerve took the ordinary course.

» 20, the nerve crossed obliquely under the artery.

» 9, the nerve ran parallel and superficial to the artery.
» 8, the nerve ran parallel and external to the artery.

These varieties of the median nerve are of practical importance, for this reason:
whenever, in the operation of tying the brachial artery, we do not find the nerve in
its normal position, we may expeet to find some irregular distribution of the arteries,
e.g. & high division of the brachial, or even, which I have often seen, a ‘vas aberrans’

coming from the upper part of the brachial, and joining either the radial or ulnar

arteries.
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pronators and all the flexors of the forearm (except the flexor
carpi ulnaris and the ulnar half of the flexor profundus digitorum),
to the muscles of the ball of the thumb, to both sides of the
thumb, fore and middle fingers, and the radial side of the ring
finger.

Tk a1 This nerve (often called the musculo-cutaneous or
cutaneous ¢ perforans Casserii’) arises in common with the ex-
s ternal root of the median, from the external cord of
the brachial plexus, and is situated on the outer side of the axillary
artery. It perforates the coraco-brachialis, and then runs down
between the biceps and the brachialis anticus. A little above the
elbow-joint, between the tendon of the biceps and the supinator
radii longus, the nerve becomes subecutaneous, and, passing under
the median cephalic vein, divides into branches, for the supply of
the integuments of the forearm.

The external cutaneous nerve, in the upper part of its course,
sends branches to the coraco-brachialis and the short head of the
biceps, and, as it descends between the biceps and the brachialis
anticus, it supplies both. Consequently, if the nerve were divided
in the axilla, the result would be inability to bend the arm.*
This nerve also sends some small branches to supply the elbow-
joint,

This nerve arises from the inner cord of the brachial
plexus, in common with the internal cutaneous and
the inner head of the median. It descends along the inner side
of the brachial artery, as far as the insertion of the coraco-brachi-
alis, The nerve then diverges from the artery, perforates the
internal intermuscular septum, and runs with the inferior pro-
funda artery, behind the internal condyle.

Ulnar nerve.

* In some instances the external cutaneous nerve descends on the inner side of the
coraco-brachialis without perforating the muscle ; in these cases it often sends a larger
branch thun usual to the median nerve,

The trunk of the external cutaneous nerve may come from the median at any point
between the axilla and the middle of the arm. In some subjects the nerve is absent ;
all its branches are then supplied by the median, which is larger than usual. Such
an_m?'mlieu are easily explained by the fact of the two nerves having always a common
origin, '

R 2
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The eventual distribution of the nerve is to the flexor carpi
ulnaris, half the flexor profundus digitorum, all the interosseous
muscles of the hand, both sides of the little finger, and the ulnar
side of the ring finger; also to the muscles of the ball of the little
finger.

Previous to the examination of the musculo-spiral nerve, we
should have some knowledge of the great muscle which occupies
the whole of the posterior part of the humerus—viz., the triceps.
This muscle has three distinet origins, named from

Triceps : '
e.m,;-jnrl:m their position, external, internal, and middle or long
SiR head (p. 229). The middle or long head airises by a

flat tendon from the inferior border of the scapula, close to the
glenoid cavity. The ewfernal head arises from the humerus
immediately below the insertion of the teres minor. The internal
head arises from the humerus below the insertion of the teres
major. The three heads unite near the middle of the arm to
form a single fleshy mass, which covers the posterior part of the
elbow-joint, and is inserted by a thick tendon into the summit
and sides of the olecranon.

5 This, the largest of the brachial nerves, arises, in

usculo- 3 3 :

spiral or common with the circumflex, from the posterior cord
radial nerve. f the axillary plexus (p. 231). It descends at first
behind the axillary artery, and then winds obliquely round the
posterior part of the humerus, between the external and internal
heads of the triceps, in company with the superior profunda
artery. About the lower third of the outer side of the arm, the
nerve runs deeply imbedded between the brachialis anticus and
the supinator radii longns. A little above the elbow-joint it
divides into its two principal branches—the radial, which accom-
panies the radial artery along the forearm—and the posterior
interosseous, which perforates the supinator brevis, and supplies all
the muscles on the back of the forearm.

What is the distribution of this great nerve? In a word, it
supplies all the extensors of the forearm, wrist, thumb, and fingers ;
4nd all the supinators except one, namely, the biceps (supplied by
the external cutaneous nerve).
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DISSECTION OF THE FRONT OF THE FOREARM.

Prolong the incision down to the wrist, and at its termination
make another transversely. Reflect the skin, and carefully dissect
the subcutaneous veins and nerves.

On the inner side is found the anferior ulnar vein,

E;;:::m“ which commences on the front of the little finger and

wrist, and is then continued upwards on the inner side

of the forearm as far as the elbow, where it is joined by the
posterior ulnar vein to form the basilic (p. 234).

The veins on the back of the hand commence at the extremities
of the fingers, run up befween the knuckles, and unite on the
back of the hand in the shape of an arch, with its concavity up-
wards. The posterior ulnar vein arvises from this arch by a branch
(vena salvatella) situated over the fourth interosseous space, and
runs up on the back of the forearm towards the inner condyle, to
join the anterior ulnar vein.

The radial vein, situated on the outer side of the forearm,
commences on the back of the hand from the venous arch, runs
up the outer side of the front of the forearm to the elbow, where
it becomes the cephalie.

Running up in front of the middle of the forearm is the median
vein ; near the bend of the elbow it is joined by a deep branch—
mediana profunda—after which it divides into two branches, an
outer or median cephalic, which joins the cephalie, and an inner or
median basilie, which joins the basilic,

On the radial side of the forearm, as low down as
the wrist, are found the terminal branches of the
musculo-cutaneons nerve. At the lower part of the
forearm, these filaments are situated over the radial artery. On
the ulnar side is the anterior division of the internal eutaneous
nerve, while its posterior branch passes to the back of the forearm,
supplying it as far as the middle. On the outer and back part of
the forearm near the elbow, the external cutaneous branch of the
musculo-spiral is seen running down as far as the wrist. At the
lower third of the radial side of the forearm, the radial HETVE:

Cutaneons
narves,
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becomes superficial, and turns over the radius to supply the back of
the hand and fingers. Near the styloid process of the ulna, the
dorsal branch of the ulnar nerve perforates the fascia to reach the
back of the hand.
The muscles of the forearm are enveloped by a dense
Dﬂfﬂfﬁﬁfﬁﬂ’_‘ shining aponeurosis, which is continuous with that of
arm, the upper arm. Tts thickness increases as it approaches
the wrist, in order that the tendoms in this situation
may be effectually maintained in their position. It is composed
of fibres which cross each other obliquely, and is attached above
to the condyles of the humerus and olecranon ; internally, to the
ridge on the posterior part of the ulna. At the back of the
wrist it forms the posterior annular ligament, and in front is
continuous with the anterior annular ligament. Above, the fascia
is strengthened by fibres from the tendons of the biceps and
brachialis anticus. The aponeurotic expansion from the inner
edge of the tendon of the biceps is exceedingly strong. It braces
the muscles on the inner side of the forearm, and interlaces at
right angles with the fibres of the fascia attached to the internal
condyle. The under surface of the fascia gives origin to the
muscular fibres in the upper part of the forearm, and furnishes
septa which separate the muscles, and form so many distinet
sheaths for them. The fascia is perforated at various parts for the
passage of the cutaneous vessels and nerves of the forearm.

Remove the fascia from the muscles by incisions corresponding
to those for reflecting the skin; taking care of the cutaneous
branches of the median and ulnar nerves close to the wrist.

At the bend of the elbow, a triangular space is found, with its
base towards the humerus; on the inner side it is bounded by
the pronator teres; on the outer, by the supinator radii longus.
In it are found the following objects, which must be carefully
dissected :—1. The brachial artery (with its companion veins)
dividing into the radial and ulnar; 2, on the outer side of the
artery is the tendon of the biceps; 3, on the inner, the median
nerve; 4, the musculo-spiral nerve, partly concealed by the
supinator longus; 35, the radial recurrent artery; 6, the anterior
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ulnar recurrent ; 7, the common interosseous branch of the ulnar
artery.

The muscles of the forearm are arranged in two
groups ; one, consisting of supinators and extensors,
is attached to the outer condyloid ridge and condyle ;
the other, consisting of pronators and flexors, is attached to the
inner condyle. The inner group should be examined first : they
arise by a eommon tendon, and are arranged in the following
order: pronator teres; flexor carpi radialis ; palmaris longus ;
flexor carpi ulnaris, and flexor sublimis digitorum,

This musele forms the inner boundary of the tri-
angular space at the elbow. It arises from the
anterior surface of the internal condyle, from the
common tendon, and from the septum between it and the flexor
carpi radialis. It has also a small tendinous origin from the
coronoid process of the ulna. From these two origins, between
which the median nerve passes, the muscle proceeds obliquely
downwards, and is inserted by a flat tendon into a rough surface
on the outer and back part of the middle third of the radius. JIn
amputating the forearm, it is very desirable to save the insertion
of this muscle, that the stump may have a prenator,

This muscle arises by the common tendon from the

fﬂlﬁ‘:{;‘f@i internal condyle, from the intermuscular septa, and

from the fascia of the forearm. The fleshy fibres

terminate near the middle of the forearm, in a flat ten don, which

rums in a separate sheath outside the anterior annular ligament of

the wrist, passes through a groove in the os trapezium, lined by a

synovial membrane, and is inserted into the bases of the second

and third metacarpal bones. Note that the outer border of its

tendon is the guide to the radial artery in the lower half of the
forearm,

Museles of
forearm,

Pronator
radii teres,

) This slender muscle arises from the common tendon
Palmaris : -

longus, at the internal condyle, from the intermuscular septa,

and from the fascia of the forearm. About the middle

of the forearm it terminates in a flat tendon, which descends

vertically down the middle of the forearm to the wrist, lying upon
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the flexor sublimis digitorum ; it then passes over the anterior
annular ligament, and is continued into the palinar fascia. This
muscle is a tensor of the palmar fascia.*

o . This musele arises by two heads; ome from the

CXOT Carpr s« £
ulnaris. internal condyle, the common tendon, and the inter-

muscular septumn; the other from the inner edge of
the olecranon: these two origins form an arch under which the
ulnar nerve passes. It also arises from the upper two-thirds of
the posterior edge of the ulna, through the medium of the aponeu-
rosis, which is common to this muscle and the flexor profundus
digitorum. The tendon appears on the radial side of the muscle,
about the lower third of the forearm, and receives fleshy fibres on
its ulnar side as low as the wrist. It is inserted into the os pisi-
forme, and thence by a strong tendon into the os unciforme and
the base of the fifth metacarpal bone.

The tendon of the flexor carpi ulnaris is the guide to the ulnar
artery, which lies close to its radial side, and is overlapped by it.
As it passes over the annular ligament, the tendon furnishes a
fibrous expansion to protect the ulnar artery and nerve.

Flexor This musele is situated beneath those previously men-
sublimis digi- tioned, and has two distinet origins. The longer origin
ORI, takes place from the internal condyle, from the internal
lateral ligament, the commen tendon, the intermuscular septa,
and the coronoid proeess of the ulna; the shorter origin takes place
by tendinous and fleshy fibres from an oblique ridge on the front
of the radius, extending to about an inch below the insertion of
the pronator teres. This, called its radial origin, is partly con-
cealed by the pronator teres. The muscle thus formed passes down
the middle of the forearm, and divides into four distinet muscular
slips: from these, four tendons arise, which pass beneath the annu-
lar licament into the palm, and on to the fingers, where they split
to allow the passage of the deep flexor tendons, and are inseited

" # The palmaris longus is sometimes absent. The gituation of its muscular portion is
gubjeet to variety ; sometimes occupying the middle, sometimes the lower third of the
forearm, The tendon is in some instances wholly inserted into the anterior annular

ligament,
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into the sides of the second phalanges. Its action is, therefore, to
bend the second joint of the fingers.

Having finished the superficial muscles on the inner side of the
forearm, notice one of those on the outer side, named supinator
radii longus, before you trace the vessels and nerves of the fore-
arm,

, This muscle forms the external boundary of the
fﬂi?]ﬂ:ﬁ;ug_ triangular space at the bend of the elbow. It aiises

from the upper two-thirds of the external condyloid
ridge of the humerus, commencing a little below the insertion of
the'deltoid. The muscular fibres terminate about the middle of
the forearm in a flat tendon, which is inserted into the base of the
styloid process of the radius. The inner border of the muscle is
the guide to the radial artery. It supinates the hand, but acts
much more powerfully as a flexor of the forearm.

The radial artery, one of the divisions of the brachial,
runs down the radial side of the forearm to the wrist,
where it turns over the external lateral ligament of the carpus,
beneath the extensor tendons of the thumb, and sinks into the
space between the first and second metacarpal bones to form the
deep palmar arch, Thus, a line drawn from the middle of the
bend of the elbow to the front of the styloid process of the radius
indicates its course. In the upper third of the forearm, the artery
lies between the pronator teres on the inner, and the supinator
longus on the outer side; the fleshy border of the latter overlaps
it in muscular subjects. In the lower two-thirds of the forearm
the artery is more superficial, and is placed between the tendons
of the supinator longus on the outer, and the flexor carpi radialis
on the inner side. In its course, it lies successively on the follow-
ing: first upon the tendon of the biceps ; secondly, upon the
supinator radii brevis ; thirdly, upon the tendon of the pronator
teres; fowrthly, upon the radial origin of the fexor sublimis ;
fifthly, upon the flexor longus pollicis ; sixthly, upon the pronator
quadratus; and, lastly, upon the radius, Tt is accompanied by
two veins, which communicate at frequent intervals, and join the
vengz comites of the brachial artery at the bend of the elbow,

Radial artery.
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In the middle third of its course the artery is accompanied by
the radial nerve (a branch of the musculo-spiral) which lies to its
outer side. Below this point, the nerve leaves the artery, and
passes under the tendon of the supinator longus to the back of the
hand.

Thus, in the situation where the pulse is felt, the radial nerve
no longer accompanies the artery; nevertheless, the vessel is not
without a nerve, for it is accompanied by a branch of the musculo-
cutaneous (or external cutaneous), which runs superficial to it.

The radial artery sends off in the forearm the following branches,
besides offsets, which supply the muscles on the outer side of the
forearm.

The radial recurrent is given off just below the elbow ; it
passes outwards to supply the long and short supinators and the
two radial extensors. Oue of its ramifications runs up with the
museulo-spiral nerve between the supinator longus and brachialis
anticus, and forms a delicate inosculation with the superior
profunda (p. 240).

The arteria superficialis volee arises from the radial, about half
an inech, or more, above the lower end of the radius; it runs
superficially over the anterior annular ligament, above or perhaps
through the origin of the muscles of the ball of the thumb, into
the palm of the hand, where it inosculates with the superficial
branch of the ulnar, and completes the superficial palmar arch.*

The anterior and posterior carpal arteries are small branches
of the radial, which run beneath the tendons, and supply the
synovial membrane and bones of the carpus, anastomosing with
the anterior interosseous, the carpal branches of the ulnar, and the
recurrent carpal branch of the deep palmar arch.

The radial nerve, a branch of the musculo-spiral, is
given off above the bend of the elbow, deep between
the supinator radii longus and brachialis anticus; it descends on

Radial nerve.

* There is great variety in the size and origin of the superficialis vole; sometimes
it is very large, arises higher than usual, and runs to the wrist parallel with the
radial ; sometimes it is very small, terminating in the muscles of the thumb ; or it may

be absent.
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the outer side of the radial artery, covered by the supinator radii
longus. In the upper third of the forearm the nerve is at some
distance from the artery ; in the middle third it approaches nearer
to it; but in the lower third, the nerve leaves the artery, passes
underneath the tendon of the supinator longus, perforates the fascia
on the outer side of the forearm, and divides into two branches,
which supply the back of the thumb, fore, and half the middle
finger.

This artery, the larger of the two divisions of the
brachial, comes off at the middle of the elbow, runs
obliquely inwards along the ulnar side of the forearm to the wrist;
passes over the annular ligament near the pisiform bone, and
entering the palm, forms the superficial palmar arch, by inoscu-
lating with the superficialis vola.

In the upper half of its course the artery describes a gentle
curve with the concavity towards the radius, and lies deep beneath
_ the superficial layer of muscles, the pronator teres, fexor carpi
radialis, palmaris longus, and flexor sublimis digitorum. It is
also crossed in its upper part by the median nerve. In the
lower part of its course it descends between the flexor sub-
limis and flexor carpi ulnaris, of which the tendon partially
overlaps it at the wrist. The artery lies for a short distance on
the brachialis anticus ; in the remainder of its course it lies on the
flexor profundus digitorum.

The ulnar nerve is at first separated from the artery by a consi-
derable interval : but about the middle of the forearm it Jjoins the
artery, and accompanies it in the rest of its course, lying close to
its inner side. Both pass over the anterior annular ligament of
the carpus, lying close to the pisiform bone,—the nerve being
nearer to the bone. A strong expansion from the tendon of the
flexor earpi ulnaris protects them in this exposed situation.

Observe particularly the depth of the ulnar artery under the
many muscles which cover it in the upper third of its course. In
the middle third it is partially overlapped by the flexor carpi
ulnaris. In the lower third it lies under tbe radial border of the
flexor carpi ulnaris, which is the proper guide to the vessel. The

Ulnar artery.
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artery is accompanied by two veins which join the vena: comites of
the brachial.

The ulnar artery furnishes the following branches in the fore-
arm :i—

The anterior and posterior winar recurrent arise immediately
below the elbow-joint,—sometimes by a common trunk. The
anterior passes upward between the brachialis anticus and the
pronator teres, and inosculates with the inferior profunda and
anastomotica magna. The posterior ascends between the flexor
sublimis and the flexor profundus digitorum, to the space between
the internal condyle and the olecranon: it then passes up between
the two heads of the flexor carpi ulnaris, where it inosculates with
the same arteries as the anterior (p. 240).

The common interosseous artery arises from the ulnar, about
an inch and a half below the division of the brachial; and soon
divides into the anterior and posterior interosseous, which we shall
examine presently.

The anterior and posterior carpal branches communicate with
corresponding branches from the radial, and supply the synovial
membrane and bones of the earpus.

A This nerve runs behind the internal condyle, between
Ulnar nerve. . i . : :
the two origins of the flexor carpi ulnaris. In its course
down the upper part of the forearm, the nerve is still covered by
this muscle, and lies upon the flexor profundus digitorum. About
the middle third of the forearm, the nerve joins the ulnar artery,
and runs along its inner side over the annular ligament into the
palm.

The ulnar nerve gives off some filaments which are distributed
to the elbow-joint, and supplies two museles in the forearm ;
namely, the flexor carpi ulnaris and the inner half of the flexor
profundus digitorum.

About one inch and a half above the styloid process of the ulna,
the nerve gives off a large cutaneous branch to the back of the
hand. It crosses under the tendon of the flexor carpi ulnaris, and,
immediately below the styloid process of the ulna, appears on the
back of the hand, where it divides into branches, which supply the
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back of the little finger, the ring, and half the middle finger; here
also it sends a branch which communieates with the radial nerve,

This nerve, at the bend of the elbow, lies on the
inner side of the brachial artery. It then passes be-
tween the two origins of the pronator teres, and de-
scends along the middle of the forearm, between the flexor sublimis
and the flexor profundus digitorum. At the lower part of the fore-
arm it becomes more superficial, lying about the middle of the
wrist, between the outer tendon of the flexor sublimis, and the inner
border of the tendon of the flexor carpi radialis: it then enters
the palm beneath the anterior annular ligament, and divides into
five branches for the supply of the thumb, both sides of the fore
and middle fingers, and the outer side of the ring finger.*

Immoediately below the elbow, the median nerve sends branches
to the pronator teres and all the flexor muscles of the forearm,
except the flexor carpi ulnaris and the inner half of the flexor
profundus, which are supplied by the ulnar. The interosseous
branch of the median runs with the anterior interosseous artery,
upon the interosseous membrane between the flexor longus pollicis
and flexor profundus digitorum: it supplies both these muscles
and the pronator quadratus.

Before the median nerve passes beneath the annular ligament, it
sends off its superficial palmar branch, which passes over the
ligament, and divides into small filaments to supply the skin of the
palm and ball of the thumb.

Now reflect the superficial layer of muscles, to see those more
deeply seated. Preserve the prineipal vessels and nerves.

The deep-seated muscles are the flexor digitorum profundus,
and the flexor longus pollicis; beneath both, near the wrist, lies
the prouator quadratus. Close to the interosseous membrane run
the anterior interosseous artery and nerve.

Flexor pro: This is the thickest muscle of the forearm. It arises
f;jnglus from the upper two-thirds of the anterior surface of the
ot ulna, from the same extent of its internal surface, from

Median

nerve,

¥ If the tendon of the palmaris longus happen to be broader than usual, it may
partially cover the median nerve near the wrist: but most frequently the nerve is ime=
mediately beneath the fascia, the tendon lying to its ulnar side.
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the aponeurosis attached to the posterior edge of the ulna, and
from the inner two-thirds of the interosseous ligament. About
the middle of the forearm it dividesinto four muscular slips, which
terminate in flat tendons. These tendons lie upon the same plane,
and pass beneath the annular ligament under those of the super-
ficial flexor, into the palm. On the first phalanx of the fingers,
the tendons of the deep flexor perforate those of the superficial,
and are inserted into the base of the third or ungual phalanx.

Flezor This muscle is situated on the front surface of the
lur{lg_ujs radius, outside the preceding. It arises from the front
pollicis.

gurface of the radius, between the tubercle and the
pronator quadratus, and from the interosseous membrane.* Its
tendon proceeds beneath the annular ligament to the last phalanx
of the thumb.

Bronital This square musele arises from the lower fourth of the
quadratus.  ulpa; its fibres pass transversely outwards, and are
inserted into the lower fourth of the radius. It rotates the radius
en the ulna. _

Interosseons  Nearly on a level with the insertion of the biceps, the
artery. ulnar artery gives off from its outer side the common
interosseous, which runs backwards for about half an inch, and
divides into the anterior and posterior interosseous.

The anterior interosseous artery runs down close to the inter-
osseous membrane, lying between the flexor profundus digitorum
and flexor longus pollicis. At the upper edge of the pronator
quadratus it divides into two branches; one of which, the smaller,
passes behind the muscle, supplies it and the front of the carpal
bones, communicating with the anterior carpal arteries from the
radial and ulnar; the other, the most important, perforates the
interosseous membrane, and helps to supply the muscles on the
back of the forearm.

A branch, the arteria comes nervi mediani, which almost always
accompanies the median nerve, is an offset from the anterior inter-
osseous. It lies in close contact with the nerve, sometimes in its

# Sometimes by a slip from the coronoid process.
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very centre; though usually of small size, it may be as large as
the ulnar artery itself, and in such cases passes under the annular
ligament with the nerve to join the palmar arch., Thisis interest-
ing, because it helps to explain the recurrence of h@morrhage from
a wound in the palm, even after the radial and ulnar arteries have
been tied.

The anterior interosseous artery also gives off branches to the
muscles on either side, and the nutrient arteries, which enter the
radius and ulna from below upwards, near the centre of the fore-
arm, to supply the medullary membrane.
wns This nerve is a branch of the median ; it is close to
interosseous the artery, supplies the flexor longus pollicis, half the
i flexor profundus digitorum, and the pronator quadratus.

DISSECTION OF THE PALM OF THE HAND.

Make a vertical incision along the centre of the palm, and a
transverse one along the bases of the fingers; from this transverse
cut continue vertical incisions along the front of the fingers, and
reflect the skin; taking care not to remove a small eutaneous
muscle—the palmaris brevis—situated near the ball of the little
finger, and also two small cutaneous branches of the median and
ulnar nerves, which are found in the fat of the palm.

Observe how closely, in the centre of the palm, the skin adheres
to the palmar fascia beneath it. On the ball of the little finger
and the distal ends of the metacarpal bones, the subcutaneous
structure is composed of a dense filamentous tissue, which con-
tains numerous pellets of fat, forming a kind of elastic pad. A
similar padding protects the palmar surfaces of the fingers. These
cushions on the ends of the fingers defend them in the powerful
actions of the hand; they are also useful in subservience to the
nerves of touch.

The palm is supplied with nerves by two small branches—one,
the palmar branch of the median, passes in front of the anterior
annular ligament to the centre of the palm; the other, a branch
of the ulnar, supplies the inner aspect of the hand.
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This small cutaneous muscle is situated on the inner
E;';ll'i‘;‘ri“ side of the palm. It arises from the inner edge of the
: central palmar fascia, and terminates in the skin on the
inner side of the palm. Its use is to support the pad on the inner
edge of the palm: it acts powerfully as we grasp; it raises the
edge of the palm and hollows it, forming the ¢ cup of Diogenes.’
It is supplied by the ulnar nerve.
This fascia has a silvery lustre, and, in the centre of
Palmar the palm, is remarkably dense and strong, It isdivided
fascia. : .
into three portions, a central —by far the strongest; an
external, covering the muscles of the thumb; and an internal,
covering the muscles of the little finger. From the deep surface
of the fascia two septa dip down, so as to divide the palm into
three separate compartments; one for the ball of the thumb, a
second for that of the little finger, and a third for the centre of the
palm.

The fascia is formed by a prolongation from the anterior annular
ligament. It is also strengthened by the expanded tendon of the
palmaris longus.

The central portion of the fascia is triangular, with the apex at
the wrist. About the middle of the palm it splits into four portions,
which are connected by transverse tendinous fibres, extending com-
pletely across the palm, and corresponding pretty nearly to the
fransverse furrow of the skin in this situation.

Examine any one of these four portions of the fascia, and you
will find that it splits into two strips which embrace the ccrre-
sponding flexor tendons, and are intimately connected with the
transverse metacarpal ligament. The effect of this is that the
flexor tendons of each finger are kept in place in the palm, by a
fibrous ring.  Between the four divisions of the palmar fascia the
digital vessels and nerves emerge, and descend in a line with the
clefts between the fingers.

In the hands of mechanics, in whom the palmar fascia is nsually
very strong, we find that slips of it are lost in the skin at the
lower phrb of the palm, and also for a short distance along the

gides of the fingers.
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The chief use of the palmar faseia is to protect the vessels and
nerves from pressure when anything is grasped in the hand. It
also confines the flexor tendons in their proper place.

Between the interdigital folds of the skin, we find aponeurotic
fibres to strengthen them, constituting what are called the #rans-
verse ligaments of the fingers. They form a continuous licament
across the lower part of the palm, in front of the digital vessels
and neryes.

Cut through the palmar fascia at its attachment to the anterior
annular ligament, and reflect it towards the fingers, to expose the
vessels, nerves, and tendons in the palm. The vessels lie above
the nerves, and the tendons still deeper. There is an abundance
of loose cellular tissue to allow the free play of the tendons.
When suppuration takes place in the palm, it is seated in this
tissue. Reflect for a moment, what mischief is likely to ensue.
The matter cannot get to the surface through the dense palmar
fascia, or on the back of the hand ; it will therefore run up under
the annular ligament, and make its way deep amongst the tendons
of the forearm,

: The ulnar artery, having passed over the annular liga-
I?:ﬁﬁf,“;::ih‘ ment near the pisiform bone, describes a curve across
the upper part of the palm beneath the palmar fascia
towards the thumb, and, gradually diminishing in size, inosculates
with the superficialis vole, and very commonly with a branch
from the arteria radialis indicis, to form the superficial palmar
arch. The curve of the arch is directed towards the ball of the
thumb. How are we to ascertain its exact position in the hand ?
Most commonly its greatest convexity descends as low as a hori-
- zontal line drawn across the junction of the upper with the middle
third of the palm. _

In its passage over the annular ligament, the artery is protected
in a furrow, between the pisiform and unciform bones, and by an
expansion from the tendon of the flexor carpi ulnaris to the pal-
maris Jongus. The ulnar nerve lies close to its inner side. In
the palm, the artery rests for a short distance upon the museles of
the little finger, then it lies upon the superficial flexor tendons

8
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and the divisions of the nlnar and median nerves; and is covered
by the palmaris longus and the palmar fascia.

Eadial artery . .

Ulnar artery.

Buperficinlis volm

Arteria magnn
polliels . . .

Radialis indicis .

DIAGRAM 0OF THE SUPERFICIAL AND DEEF PALMAR ARCHES.

1, 2, 3, 4. Intercsseous branches,

Immediately below the pisiform bone, the ulnar
fﬁﬁhﬁur artery gives off the wlnaris profunda, which sinks
artery in the deeply into the palm between the abductor and flexor
palm.  vis minimi digiti, to assist in forming the deep pal-
mar arch. It isaccompanied by the deep branch of the ulnar nerve.
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From the concavity of the arch small branches ascend to the
carpus, and inosculate with the other carpal branches of the radial
and ulnar arteries.

From the convexity of the arch arise four digital arteries, which
supply all the fingers, excepting the radial side of the index finger.
Observe carefully the course of these arteries, because you may
have to open abscesses in the palm. The first descends over the
muscles on the inner side of the palm, to the ulnar side of the
little finger, along which it runs to the apex. The second, third,
and fourth descend nearly vertically between the tendons, in « line
with the clefts between the fingers, and about half an inch above
the clefts each divides into two branches, which proceed alon g the
opposite sides of the fingers nearly to the end of the last phalanges,
where they unite to form an arch with the convexity towards the
end of the finger; from this arch numerous branches supply the
papille of the skin.

In the palm of the hand the digital arteries before they divide
are joined by a small branch from the corresponding interosseous
artery (a branch of the deep palmar arch). :

The digital arteries freely communicate, on the palmar and dorsal
aspect of the fingers, by transverse branches, which supply the
joints and the sheaths of the tendons, Near the ungual phalanx,
a considerable branch passes to the back of the finger, and forms a
network of vessels round the root of the nail.

! The ulnar merve passes over the annular ligament

;[I‘Il‘[‘l?z ;ﬂ“{;” into the palm, on the inner side of the ulnar artery, and
a little behind it. It lies in a groove between the pisi-

~ form and unciform bones, so that it is perfectly secure from pres-
~ sure in this apparently exposed situation. Immediately below the
pisiform bone, the nerve divides into a superficial and a deep
palmar branch. The deep branch supplies the museles of the
little finger, and accompanies the ulnaris profunda artery into the
palm, to supply all the interosseous muscles, and the two inner
lumbricales. The supeificial branch sends filaments to the pal-
maris brevis, to the integument on the inner side of the palm, and
then divides into two digital nerves, one for the supply of the

52
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ulnar side of the little finger, and the other for the contiguous
sides of the little and ring fingers.

The digital branches run along the sides of the fingers to their
extremities superficial to their corresponding arteries. The more
external of the two branches communicates with the median nerve
behind the superficial palmar arch,.

s s This exceedingly strong and thick ligament confines
annular the flexor tendons of the fingers and thumb, and fastens
ﬁ?:’:‘f;ﬁqff together the bones of the carpus. It is attached exter-

nally to the scaphoid and trapezium ; internally to the
pisiform and unciform. Its upper border is continuous with the
aponeurosis in front of the wrist; its lower terminates in the
palmar fascia ; its anterior surface receives the expanded tendon
of the palmaris longus, and gives origin to most of the muscles
constituting the ball of the thumb and little finger.

Cut vertically through the ligament, and observe, that, with the
carpal bones, it forms an elliptical canal, with the broad diameter
transversely. This canal is lined by a synovial membrane which
is reflected loosely over the tendons. Superficial to the ligament,
pass the palmaris longus, the ulnar artery and nerve, and the
palmar branch of the median nerve; beneath it, pass the super-
ficial and deep flexor tendons of the fingers, the long flexor tendon
of the thumb, and the median nerve. The tendon of the flexor
carpi radialis does not run with the other tendons, but is con-
tained in a distinct sheath, lined by a separate synovial membrane,
formed partly by the annular ligament and partly by the groove
in the trapezium.

In its passage under the annular ligament, the
median nerve is enveloped in a fold of synovial mem-
brane. It lies between the tendons of the flexor
sublimis and those of the flexor profundus, and is rather nearer to
the radial than the ulnar side of the wrist.  As soon as it appears
in the palm, the nerve lies superficial to all the tendons, and then
divides into two branches; the external gives off branches to the
muscles of the ball of the thumb, namely, to the abductor pollicis,
the opponens pollicis, and the outer head of the flexor brevis

Median nerve.
in the palm.
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pollicis, and then terminates in three digital nerves, two of which
are distributed to the thumb, and the third to the outer side of
the index finger ; the internal gives off two digital branches which
supply the rest of the forefinger, the middle finger, and the radial
side of the ring finger.,

The two nerves to the thumb proceed, one on each side of the
long flexor tendon, to the last phalanx.,

The third digital nerve runs along the radial side of the index
finger.  The fourth descends towards the cleft between the index
and middle fingers, and subdivides into two branches, which supply
their opposite sides. The fifth is joined by a filament from one of
the ulnar digital nerves, and then subdivides above the cleft be-
tween the middle and ring fingers, to supply their opposite sides.

Two small branches are given off from the third and fourth
digital nerves, to supply the two outer lumbricales ; the two inner
being supplied by the ulnar,

About an inch and a quarter above the clefts between the
fingers, each digital nerve subdivides into two branches, between
which the digital artery passes and bifurcates lower down ; there-
fore a vertical incision down the ecleft would divide the artery
before the nerve.

In their course along the fingers and thumb, the nerves lie
superficial to the arteries, and nearer to the flexor tendons. About
the middle of the first phalanx each nerve sends a branch, which
runs along the back of the finger nearly to the extremity, commu-
nicating with the dorsal branches, derived from the radial and
ulnar nerves,* Near the ungual phalanx another branch is dis-

*® We find upon the cutaneous nerves of the hand and feet, little bodies termed, after
their discoverer, corpuscles of ¢ Pacini Some of them will be found, by carefully
examining the trunk of a nerve, or one of its smaller branches, in the subcutancous
tissue at the root of a finger. Fach corpusele is about Lth of an inch long, and is
attached by a slender fibro-cellular pedicle to the nerve wpon which it is situated :
through the pedicle, a single primitive nerve fibril passes into the corpuscle. The
corpuscle itself is composed of a series of concentric capsules, varying from twenty to
fifty in number, and separated by intervals containing fluid: and the nerve fibil
terminates by a dilated extremity in a central cavity, which exists in the axis of the
corpusele.  Their function is unknown,
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tributed to the skin around and beneath the root of the nail, Each
nerve terminates near the end of the finger in a brush of filaments,
with their points directed to the papille of the skin,

Mlatos tar Immediately below the annular ligament the tendons
donsand  separate from each other; near the metacarpal joints
B they pass in pairs, through strong fibrous rings (p. 256)
formed by the divisions of the palmar fascia. Below the meta-
carpal joint the two tendons for each finger enter the sheath
(theca), which confines them in their course along the phalanges.
It is formed by a strong fibrous membrane, which is attached to
the ridges on the phalanges, and converts the groove in front of
these bones into a complete canal, exactly large enough to contain
the tendons. The density of the sheath varies in particular
sitnations, otherwise there would be an obstacle to the easy
flexion of the fingers. To ascertain this, cut open one of the
sheaths along its entire length ; you will then see that it is much
stronger between the joints than over the joints themselves.
Through these sheaths, inflammation commencing in the integu-
ments of the finger may readily extend to the synovial membrane
of the tendon.

In cases of whitlow, when matter forms in the theca, the incision
should be made deep enough to lay open this fibro-osseous canal,
without which the incision will be of no use. It is obvious that
the incision should be made down the centie of the finger, to avoid
the digilal nerves and arteries. If this opening be not timely
made, the flexor tendons are likely to slough, and the finger
becomes stiff.*

But what protects the joints of the fingers where the flexor

* On cloger inspeetion it will be observed that the sheath is composed of bands of
fibres, which take difforent directions, and have received distinet names. The
strongest arve called the ‘ligaments vaginalie! They constitute the sheath over the
body of the phalanx, and extend transversely from one side of the bone to the other.
The *ligamenta cruciata’ are two slips, which eross obliquely over the tendons. The
“ligamenta annwlaria’ are situated immediately in front of the joints, and may be
considered as thin continuations of the ligamenta vaginalia. They consist of delicate
fibres, which are attached on either side of the joints to the glenoid ligaments, and
pass transversely over the tendons,
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tendons play over them ? Look into an open sheath, and you
will see that in front of the joints the tendons glide over a smooth
fibro-cartilaginous structure, called the ¢ glenoid * ligament.

To facilitate the play of the tendons, the interior of the sheath,
as well as the tendons, is lined by a synovial membrane, of the
extent of which it is important to have a correct knowledge. With
a probe you may easily ascertain that the synovial membrane is
reflected from the sheath upon the tendons, a little above the
metacarpal joints of the fingers; that is, nearly in a line with the
transverse fold in the skin in the lower third of the palm. Towards
the distal end of the finger, the synovial sheath stops short of the last
joint, so that it is not injured in amputation of the ungual phalanx.

And now notice how beautifully the tendons are adapted to each
other in their course along the finger. The superficial flexor, near
the root of the finger, becomes slightly grooved to receive the deep
flexor ; about the middle of the first phalanx it splits into two
portions, through which the deep flexor passes. The two portions
reunite below the deep tendon so as completely to embrace it, and
then divide a second time into two slips, which interlace with
each other and are inserted into the sides of the second phalanx.
The deep flexor, having passed through the opening of the super-
ficial one, is inserted into the base of the last phalanx.*

In what way are the tendons supplied with blood? Raise and
separate the tendons, and you will see that slender folds of synovial
membrane (vincula tendinum) run up from the phalanges to the
tendons; when minutely injected, these folds are full of blood-
vessels,

The tendon of the flexor longus pollicis lies on the radial side of
the other tendons beneath the annular ligament. It passes between
the two portions of the flexor brevis pollicis and the two sesamoid
bones of the thumb, enters its proper sheath, and is inserted into

* In the museum of the College of Surgeons, a preparation is put up which shows
a beautiful piece of animal mechanics about the flexor tendons ; namely, that in its
passage along the phalanges the deep flexor forms at the first phalanx a kind of little
patella for the superficial one; but at the second phalanx the superficial flexor lies

deeper than the other, and forms a little patella for it. Thisisa very pretty mechani-
cal ingenuity to increase the leverage in each case,
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the base of the last phalanx. Its synovial sheath is prolonged
from the large bursa of the flexor tendons beneath the annular
ligament, and accompanies it down to the last joint of the
thumb ; consequently the sheath is injured in amputation of the
last phalanx,
SR A large m.ld loose synovial sac, called the bursa of the
the carpus.  CArPus, facilitates the play of the tendons beneath the
anterior annular ligament. It lines the under surface of
the ligament and the groove of the carpus, and is reflected in loose
folds over the tendons. It is prolonged up the tendons for an inch
and a half, or two inches, and forms a ¢cul-de-sac’ above the
ligament. Below the ligament the bursa extends into the palm,
and sends off prolongations for each of the flexor tendons, which
accompany them down to the middle of the hand. You will easily
understand that, when the bursa is inflamed and distended by fluid,
there will be a bulging above the annular ligament, and another in
the palm, with perceptible fluctuation between them; the unyield-
ing ligament causing a constriction in the centre.*

These four slender muscles, one for each finger, are
attached to the deep flexor tendons in the palm. All
of them arise from the radial side of the deep tendon of their
corresponding finger : the third and fourth often arise from the
adjacent sides of two tendons. Each terminates in a broad thin
tendon which passes over the radial side of the first joint of the
finger, and is inserfed into the extensor tendon on the back of the
finger, Their action is to bend the first joint of the fingers. Being
inserted near the centre of motion, they can move the fingers with
great rapidity. Asthey produce the quick motions of the musician’s
fingers, they are called by anatomists ¢ fidicinales.’

The two inner lumbricales are supplied by the deep branch of

Taumbricales,

# 1 have met with only one instance in which this bursa communicated with the
wrist joint. It communicates always with the synovial sheath of the long flexor of
the thumb, in most cases with that of the flexors of the little finger, and but rarely
with that of the index, middle, and ring fingers, On this account inflammation of the
theca of the thumb or little finger is more liable to be attended with serious conse-
quences than either of the others.
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the ulnar nerve; the two outer by the third and fourth digital
branches of the median.

Let us now proceed to the muscles composing the ball of the
thumb and the little finger. The dissection of them requires con-
siderable care.

e ot The great strength of the muscles of the ball of the
Muscles of the o : .
ball of the  thumb (unde nomen pollicis), is one of the dis-
2 tinguishing features of the human hand. This strength
is necessary in order to oppose that of all the fingers. In addition
to its strength, the thumb enjoys perfect mobility., It has no less
than eight muscles to work it :—namely, an abductor, an opponens,
two flexors, three extensors, and an adductor. Take first the
muscles of the ball,
: This is the most superficial. It is a thin, flat muscle,
and arises from the os scaphoides and the annular
ligament ; and is 4nserted by a flat tendon into the
base of the first phalanx of the thumb. Its action is to draw the
thumb away from the fingers. Reflect it from its insertion to
expose the following—
Floxor oesis  Lhis muscle arises from the os trapezium and the
metacarpi  annular ligament, and is inserted into the whole length
E;i};:jn‘: of the metacarpal bone of the thumb, The action of
this powerful muscle is to oppose the thumb to all the
fingers.  Reflect it from its insertion, to expose the following—

This muscle has two origins; one from the annular
ligament and os magnum, the other from the os
trapezoides, os magnum, and the base of the third
metacarpal bone. It is énserted by two strong tendons into the
base of the first phalanx of the thumb; the superficial tendon
being connected with the abductor pollicis, and the deep one with
the adductor pollicis. A sesamoid bone is found in each of the
tendons. The tendons of insertion of this musele are separated by
the long flexor tendon of the thumb and the arteria magna pollicis.
Its action is to bend the first phalanx of the thumb.

Ailfintorn This muscle arises from the palmar aspeet of the
pollicis. shaft of the metacarpal bone of the middle finger ; its

Abductor
pollicis,

Flexor brevis
pollieis.
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fibres converge and are inserted, along with the inner portion of
the flexor brevis pollicis, into the base of the first phalanx of the
thumb. Its action is to draw the thumb towards the palm, as when
we bring the tips of the thumb and little finger into contact. It is
supplied by the deep branch of the ulnar nerve, w hich also supplies
the inner head of the flexor brevis pollicis. The other muscles of
the ball of the thumb are supplied by the median nerve,
Muscles of the  Lhe muscles of the little finger correspond in some
1}2]} uF the  measure with those of the thumb. Thus we have
ittle finger. 5 ahductor, a flexor brevis, and an opponens minimi
digiti.
This, the most superficial of the muscles of the little

chenatos. o finger, arises from the pisiform bon d f h
minimi digiti. ? P e, and from the

tendinous expansion of the flexor carpi ulnaris: it is
inserted by a flat tendon into the base of the first phalanx of the
little finger. Its action is to draw this finger from the rest.

This slender muscle may fairly be considered as a
portion of the preceding. It arises from the unciform
bone and annular ligament, and is imserfed with the
tendon of the abductor into the base of the first phalanx of the
little finger. Its action is similar to that of the abductor. Between
the origins of the abductor and flexor brevis minimi digiti, the
deep branch of the ulnar artery and nerve sinks down to form the
deep palmar arch.

The last two muscles must be reflected from their

Flexor brevis
minimi digiti.

Opponens s o e
digiti insertion, to expose the opponens digiti minimi. It
il arises from the uneciform bone and the annular licament,

and is inserted along the shaft of the metacarpal bone of the little
finger. Its action is to draw this bone, the most movable of all
the metacarpal bones of the fingers, towards the thumb, Thus it
greatly strengthens the grasp of the palm.

Now cut through all the flexor tendons, and remove the deep
fascia of the palm, to see the deep arch of arteries and its branches.
Branches of The radial artery enters the palm at the angle
tho radial ar- hetween the first and second metacarpal bones (be-

;‘i{nm the . en the inner head of the flexor brevis and the
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adductor pollicis), and gives off three branches —the arteria
magna pollicis, the radialis indicis, and the palmaris profunda,
which unites with the ulnar to form the deep arch.

The arterie magna pollicis runs in front of the abductor indiecis
(first dorsal interosseous), close along the metacarpal bone of the
thumb : in the interval between the lower portions of the flexor
brevis pollicis, the artery divides into two branches, which proceed
one on either side of the thumb, and inosculate at the apex of the
last phalanx. Their distribution and mode of termination are
similar to those of the other digital arteries.

The arteria radialis indicis runs between the abductor indieis
and adductor pollicis, along the radial side of the index finger to
the extremity, where it forms an arch with the other digital artery,
a branch of the ulnar. Near the lower margin of the adductor
pollicis, the radialis indicis generally receives a branch from the
superficial palmar arch,

The palmaris profunda is considered as the continuation of
the radial artery. It enters the palm between the inner head of
the flexor brevis and the adductor pollicis, resting upon the bases of
the metacarpal bones and the interosseous muscles, and inosculates
with the deep branch of the ulnar artery, thus completing the deep
palmar arch. Irom the curve of the arch small recurrent branches
ascend to supply the bones and joints of the carpus, inosculating
with the other carpal arteries. From the convexity of the arch
four small branches, called palinar interosseous (fig. 51, p. 258),
descend to supply the interosseous muscles, and near the clefts of
the fingers communicate with the digital arteries. These palmar
interosseous branches are sometimes of considerable size, and take
the place of one or more of the digital arteries, ordinarily derived
from the superficial palmar arch. Other branches, called pei-
forating,’ pass between the upper ends of the metacarpal bones to
the back of the hand, and communicate with the carpal branches
ot the radial and ulnar.

Deep branch  1Di8 nerve sinks into the palm with the ulnaris pro-
of the ulnar  funda artery, between the abductor and flexor hrevis
Al minimi digiti. It then runs. with the deep palmar
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arch towards the radial side of the palm, and terminates in the
adductor pollicis, and inner head of the flexor brevis pollicis.
Between the pisiform and unciform bones, the nerve gives a
Lranch to each of the muscles of the little finger. Subsequently
it sends branches to each interosseous muscle and to the two
inner lumbricales.

The tendon of the flexor carpi radialis in the palm must now
be followed to its insertion into the bases of the second and third
metacarpal bones.

The dissection of the remaining muscles of the palm, called,
from their position, ©interossei, must be for the present post-
poned.

MUSCLES OF THE BACK CONNECTED WITH THE ARML

Make an incision down the spine from the occiput to the
gsacrum ; another from the last dorsal vertebra upwards and out-
ward to the acromion; and a third from the sacrum along the
crest of the ilinm; then reflect the skin outwards from the dense
subcutaneous tissue, in which will be found the following cuta-
neous nerves.
fpiet o These are derived from the posterior branches of the
nerves of  spinal nerves, and correspond generally to the number
the back. ¢ 4}e vertebrae. The posterior primary branches, much
smaller than the anterior, divide between the transverse processes
into external and internal branches. From the internal, which
become superficial near the spines of the vertebrse, are derived
those branches which supply the skin in the cervical and upper
dorsal regions; from the external, which appear near the angles of
the ribs, those which supply the skin of the lower dorsal and lumbar
regions. In the cervical and upper dorsal region, the cutaneous
nerves perforate the complexus, splenius, and trapezius; in the
Jower dorsal and lumbar region they perforate the serratus posticus
inferior and latissimus dorsi. As might be expected, the external
branches are the larger, especially in the loins, where some of them
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descend over the crest of the ilinm, and terminate in the skin of
the buttock.

Of these eutaneous nerves notice particularly the following :—

The posterior branch of the second cervical nerve is called the
great occipital. It perforates the complexus, and ramifies upon
the scalp, with the branches of the occipital artery.

The cutaneous branch of the thivd cervical nerve also sends a
branch to the back of the scalp.

The cutaneous branch of the second dovsal nerve is the largest
of all the dorsal eutaneous nerves. It may be traced outwards
towards the spine of the scapula.

The posterior branch of the second lumbar nerve perforates the
fascia lumborum near the posterior superior spine of the ilium,
and runs over the crest of the ilium, to supply the skin of the
buttock.

The trapezius and latissimus dorsi, which form the first layer of
museles, must now be cleaned by dissecting in the course of their
fibres.

Alone, this musele is triangular; with its fellow, it
presents a trapezoid form. It arises from the inner
fourth, more or less, of the superior curved line of the occiput ;
from the ligamentum nuchz:,* from the spines of the seventh
cervical, and all the dorsal vertebre, and from their supraspinous
lignments. The fibres converge towards the shoulder. The upper
are inserted fleshy into the external third of the clavicle; the
middle, into the inner border of the acromion and spine of the
seapula; the lower terminate in a thin tendon, which plays over
the triangular surface at the back of the scapula, and is inserted
into the beginning of the spine. The insertion of the trapezius
exactly corresponds to the origin of the deltoid, and the two

Trapezius.

* The ‘lipgnmentum nuchse’ ig, in man, only a rudiment of the great elastic lizament
which supports the weight of the head in quadrupeds. It extends from the spine of
the occiput to the spines of all the cervieal vertebrm except the atlas ; otherwise it
would impede the free rotation of the head. In the giraffe this ligament is six feet
long, and as thick as a man's forearm. I am told by Professor Quekett, that when
divided it shrinks at least two feet.
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muscles are connected by a thin aponenrosis over the spine and
acromion, If both the trapezius muscles be exposed, you will see
that, between the sixth ecervical and the third dorsal vertebra,
their origin presents an aponeurotic space of an elliptical form,

The fixed point of the muscle being at the spine, all its fibres
tend to raise the shoulder. The deltoid cannot raise the bumerus
beyond an angle of sixty degrees: beyond this the elevation of the
arm is principally effected by the action of the trapezius rotating
the scapula. It is in strong action when a weight is borne upon
the shoulders; again, its middle and inferior fibres act powerfully
i drawing the scapula backwards, as in preparing to strike a blow.
[f both muscles act, they draw the head backwards; if ome, it
draws the head to the same side. It is supplied by the nervus
accessorius and the cervical plexus, and by the superficialis colli
artery.

This broad flat muscle occupies the lumbar and
lower dorsal region, and thence extends to the arm,
where it forms part of the posterior boundary of the
axilla. Tt arises from the posterior third of the external lip of
the crest of the ilium, from the spinous processes of the two upper
sacral, all the lumbar and the six lower dorsal vertebre by a strong
aponeurosis; and, lastly, from the three or four lower ribs by
digitations, which correspond with those of the external oblique
muscle of the abdomen. All the fibres converge towards the
axilla, where they form a thick muscle, which curves round the
inferior angle of the scapula, and is inserfed by a broad, flat
tendon, into the bottom of the bicipital groove of the humerus.
The tendon is about two inches broad, and lies in front of that of
the teres major, from which it is separated by a large bursa.*

The latissimus dorsi draws the humerus inwards and backwards ;
rotating it also inwards. It also co-operates with the pectoralis
major in pulling any object towards the body: if the humerus be
the fixed point, it raises the body, as in climbing. The object of

Latissimus
darsi.

# The latissimus dorsi sometimes receives a distinet accessory slip from the inferior
angle of the scapula, It is supplied by the long subseapular nerve.
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the muscle arising so high up the back is, that the transverse
fibres of the muscle may strap down the inferior angle of the
scapula, It sometimes happens that the scapula slips above the
muscle : this displacement is readily recognised by the unnatural
projection of the lower angle of the bone, and the impaired move-
ments of the arm,*

Between the base of the scapula, the trapezius, and the upper
horder of the latissimus dorsi, a triangular space is observed when
the arm is raised, in which the lower fibres of the rhomboideus
major and part of the sixth intercostal space, are exposed. Imme-
diately above the crest of the ilium, between the free margins of
the latissimus dorsi and external oblique, there is, also, an interval
in which a little of the internal oblique can be seen.

This dense shining aponeurosis of the back is situated

:ﬁﬁiﬂ:is. between the serrati postici and the erector spina, of
which muscle it forms the posterior part of the sheath.

It is pointed above, where it is continuous with the deep cervical
fascia, broader and stronger below. It consists of tendinous fibres,
which are attached internally to the spines of the six or seven
lower dorsal, all the lumbar and sacral vertebra ; externally, to the
angles of the ribs; and inferiorly it is blended with the tendons
of the serratus posticus inferior and latissimus dorsi, When sup-
puration takes place in the loins, constituting ¢ lumbar abscess’ in
connection with spinal disease, the matter is seated beneath this
aponeurosis, and is therefore a long time in coming to the surface.

Reflect the trapezius from its insertion. On its under surface
see the ramifications of its nutrient artery, the superficialis colli
(a branch of the posterior scapular). A large nerve, the spinal
uccessory, enters its under surface near the clavicle, and divides

into filaments, some of which ascend, others descend in its
substance, :

* We have seen an instance of this displacement. There was great projection of
the inferior angle of the scapula, especially when the man attempted to raise the arm.
He could not raise the arm beyond a right angle, unless firm pressure was made on
the lower angle of the scapula, so as to supply the place of the muscular strap.
Whether the seapula can be replaced or not, apply a firm bandage round the chest.
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Spinal acces- This nerve is one of the three divisions of the eighth
sory nerve.  pair of cerebral nerves. It arises from the lateral part
of the cervical portion of the spinal cord by several roots, some of
which are as low as the sixth cervical vertebra. Formed by the
umion of these roots, the nerve enters the skull through the
foramen magnum, and leaves it again through the foramen
jugulare, It then runs behind the internal jugular vein, traverses
obliquely the upper third of the sterno-mastoid, and crosses the
posterior triangle of the neck to the trapezius, which it supplies
(p- 15).

Beneath the trapezius we have to examine the second layer,

consisting of three muscles connected with the scapula; namely,
the levator anguli scapule, the rhomboideus major and minor.
The scapula must be adjusted so as to stretch their fibres.
e This muscle is situated at the side of the neck. It
guli scapule. griges by four tendons from the posterior tubercles of
the transverse processes of the four upper cervical vertebrae. The
muscular slips to which the tendons give rise, form a single
muscle, which descends down the side of the neck, and is inserfed
into the posterior border of the scapula between its spine and
superior angle. Its action is to raise the posterior angle of the
scapula; as, for instance, in shrugging the shoulders. Its nerve
comes from the fifth and sixth cervieal.
Rl These flat museles extend from the spinous processes
ideus major  of the vertebra to the base of the scapula. They often
and minor. 45 5ear like a single musele. The rhomboidens minor,
the higher of the two, arises by a thin aponeurosis from the spinous
processes of the last cervical and the first dorsal vertebra, aud is
inserted into the base of the scapula opposite its spine. The
rhomboideus major arises by tendinous fibres from the spinous
processes of the four or five upper dorsal vertebra, and is inserted
by fleshy fibres into the base of the scapula between its spine and
inferior angle. The action of these muscles is to draw the scapula
upwards and backwards. They are the antagonists of the serratus
mMagnis.

The nerve of the rhomboid muscles (posterior scapular) is a
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branch of the fifth and sixth cervieal, Tt passes outwards beneatl
the lower part of the levator anguli scapul®, to which it sends a
branch, and is lost in the under surface of the rhomboidei.

Okl This musele extends from the scapula to the os
hyoideus.  hyoides, and consists of two long narrow muscular por=
tions, connected by an intermediate tendon beneath the sterno-
mastoid. The posterior portion only can be seen in the present
dissection. It arises from the scapula, close behind the notch,
and from the ligament above the notch. From thence the slender
muscle passes forwards across the lower part of the neck, beneath
the sterno-mastoid, where it changes its direction and ascends
nearly vertically, to be attached to the os hyoides at the junction
of the body with the greater eornu (p- 22). Thus the two por-
tions of the muscle form beneath the sterno-mastoid an obtuse
angle, of which the apex is tendinous, and of which the angular
direction is maintained by a layer of fascia, proceeding from
the tendon to the first rib and the clavicle. Its action is to
depress the os hyoides. Its nerve comes from the descendens
noni.

Supra-scapu-  1his artery (transversalis humer )s & branch of the
larartery.  thyroid axis, runs beneath and parallel with the claviele,
over the lower end of the scalenus anticus to the upper border of
the scapula, where it usually passes above the ligament, bridging
over the notch., It ramifies in the supra spinous fossa, supplying
the supra-spinatus, and then passes under the acromion to the
infra-spinous fossa, where it inosculates freely with the dorsalis
seapula, a branch of the subscapular. Tt sends off the SUpPTa-
acromial branch, which ramifies upon the acromion, anastomosing
with the other acromial arteries derived from branches of the
axillary.  The supra-scapular vein terminates either in the sub-
clavian or in the external jugular,

The supra-scapular nerve, a branch of the fifth and sixth
cervical, runs with the corresponding artery, and after passing
through the supra-scapular notch, is distributed to the supra-
spinatus and infra-spinatus. In the supra-spinous fossa, this
nerve sends a small branch to the shoulder-joint. '

i
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Bostarion This artery, sometimes called the °transversalis
seapular colli,’ is usually deseribed as arising from the thyroid
aItery: axis, but it comes very frequently from the subelavian
in the third part of its course. It runs across the lower part of
the neck, above, or between the nerves of the brachial plexus,
towards the posterior superior angle of the scapula. Here it pur-
sues its course along the posterior border of the scapula beneath
the levator anguli seapule and the rhomboidei, anastomosing with
branches of the supra-scapular and sub-secapular arteries. The
corresponding vein joins the external jugular or the subelavian,

Divide the rhomboid musecles near their insertion, and trace
the artery to the inferior angle of the scapula, where it terminates
in the rhomboidei, serratus magnus, and latissimus dorsi.

Numerous muscular branches arise from the posterior seapular.
One, the supeificialis colli, is given off near the upper angle of
the scapula for the supply of the trapezius.

Divide and reflect the latissimus dorsi below the inferior angle
of the scapula, and draw the scapula foreibly outwards, to have a
more perfect view of the extent of the serratus magnus than was
seen in the axilla. The abundance of cellular tissue in this situa-
tion is necessary for the play of the scapula on the chest.

This broad flat muscle intervenes between the scapula

Eﬁ;ﬁ;ﬂ and the ribs. It arises by nine fleshy digitations from

the eight upper ribs, each rib giving origin to one,

and the second to two. The four lower digitations correspond

with those of the external oblique muscle of the abdomen. All

the fibres pass backwards, and converge to be inserted along the

posterior border of the scapula, chiefly near the upper and lower
angles,

This is the most important of the muscles which regulate the
movements of the scapula; it draws the scapula forwards—and
thus gives additional reach to the arm; it counteracts all forces
which tend to push the scapula backwards; for instance, when a
man falls forwards upon his hands, the serratus magnus sustains
the shock, and prevents the scapula from being driven back to the
spine. Supposing the fixed point to be at the scapula, some
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anatomists ascribe to it the power of raising the ribs; hence Sir
Charles Bell called it the external respiratory musele, as opposed
to the internal respiratory muscle, the diaphragm.

The nerve which supplies it is a branch of the fifth and sixth
cervical nerve: it descends along its outer surface (p. 226).

Divide the serratus magnus near the scapula, and remove the
arm by sawing through the middle of the clavicle, cutting through
the axillary vessels and nerves. These should be tied to the
coracoid process, After the removal of the arm, examine the
precise insertion of the preceding muscles,

DISSECTION OF THE MUSCLES OF THE SHOULDER.

Dissect first the cutaneous nerves of the shoulder ;
Cotaneous these are derived, partly from the branches of the
nerves of the : : -
shoulder. cervical plexus which descend over the acromion (p- 17),
partly from the circumflex nerve, of which one or two
branches turn round the posterior border of the deltoid ; others
perforate the muscle, each accompanied by a small artery.

Notice the strong layer of fascia upon the surface of the del-
toid, which extends from the aponeurosis covering the museles
on the back of the scapula, and is continuous with the faseia of
the arm, It dips down between the fibres of the muscle, dividing
it into large bundles. This fascia must be removed,

The great muscle which covers the shoulder-joint is
named deltoid, from its resemblance to the Greek A
reversed. It arises from the external third of the clavicle, from
the acromion, and from the spine of the scapula down to the
triangular surface at its root. Thig origin, which corresponds to
the insertion of the trapezius, is tendinous and fleshy everywhere,
except at the commencement of the spine of the scapula, where it
1s simply tendinous, and connected with the infra-spinous aponeu-
rosis. The muscular fibres descend, the anterior backwards, the
posterior forwards, the middle perpendicularly; all converge to a

tendon which is inserted into a rough surface on the outer side of
T3

Deltoid.
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the humerus, a little ahove the middle of the shaft. The insertion
of the tendon extends one inch and a half along the humerus, and
terminates in a smaller V-shaped form, the origin of the brachialis
anticus being on either side.

The muscular bundles composing the deltoid have a peculiar
arrangement: a peculiarity arising from its broad origin and its
narrow insertion. It consists in the interposition of tendons
between the bundles for the attachment of the muscular fibres.
The annexed woodcut shows this beautiful arrangement better
than any description. The action of the muscle is not only con-
centrated upon one point, but its power is also greatly increased,
by this arrangement.

: It raises the arm; but it cannot do so beyond an
qedon of  angle of sixty degrees. The elevation of the arm

beyond this angle is effected through the elevation of
the shoulder by the trapezius and serratus magnus. Its anterior
fibres draw the arm forwards; its
posterior, backwards,

This powerful muscle is well sup-
plied with blood, by the anterior
and posterior circumflex, the tho-
i1 racica humeraria, the thoracica
| acromialis, all from the axillary
artery; also by the deltoid branch
of the brachial. Its nerve is the
circumflex.

The deltoid gives the rotundity
to the shoulder. When the head
of the humerus is dislocated into
the axilla, the fibres of the muscle
run vertically to their insertion ;
hence the flattening of the deltoid,
and the greater prominence of the
acromion.

Below the deltoid we generally meet with ununited fracture of
the humerus; owing to the musele raising the upper fragment.

Fig. 52,

ANALYSIS OF THE DELTOID.
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Reflect the deltoid from its origin, and turn it downwards,
Observe the ramifications of the circumflex artery and nerve, on its
under surface : also the large bursa between it and the tendons
inserted into the Lead of the humerus. See how the muscle pro-
tects the shoulder-joint; how it covers the coraco-acromial liga-
ment, the head, neck, and upper part of the humerus, as well as
the tendons inserted into the greater tuberosity.

A bursa of large size is situated between the deltoid,
ﬁ:élti;ﬁ;‘cllu and the tendons inserted into the head of the humerus,
It extends for some distance beneath the acromion and
the coraco-acromial ligament, and covers the great tuberosity of
the humerus. I have seen it communicating by a wide opening
with the shoulder-joint, but this is a rare exception. Its use is to
facilitate the movements of the head of the bone under the
acromial arch,
e e This artery is given off from the axillary: it runs
circumflex  behind the surgical neck of the humerus, through a
S quadrilateral opening, bounded above by the sub-
scapularis and teres minor, below by the teres major, externally
by the neck of the humerus, and internally by the long head of
the triceps (p, 229). Its branches terminate on the under surface
of the deltoid, anastomosing with the anterior cirecumflex, acromial
thoracie, and supra-scapular arteries,

From the posterior circumflex, a branch descends in the sub-
stance of the long head of the triceps, to inosculate with the
superior profunda; this is one of the channels through which the
circulation would be carried on, if the axillary were tied in the
last part of its course.

: This nerve, a branch of the posterior cord of the
E;:j:_j"“ﬂﬂ axillary plexus, runs with the posterior circumflex

artery. It sends a branch to the teres minor, one or
two to the integuments of the shoulder, and terminates in the
substance of the deltoid, The proximity of this nerve to the Lead
of the humerus explains the oceasional paralysis of the deltoid,
after dislocation or fracture of the humerus. The nerve is apt to
be injured, if not actually lacerated by the pressure of the bone,
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In the summer of 1840, a man was admitted into the hospital
with a severe injury to the shoulder, and died of delirium tremens,
On examination the humerus was found broken high up, the
capsule of the joint opened, and the circumflex nerve torn com-
pletely across.*

The muscles of the dorsum of the scapula are covered by a
strong aponeurosis, firmly attached to the spine and borders of the
bone. At the posterior edge of the deltoid, it divides into two
layers, one of which passes over, the other under, the muscle.
Remove the aponeurosis, so far as it can be done without injury
to the muscular fibres which arise from its under surface.

This musele arises from the posterior two-thirds of
the infra-spinous fossa, and from the aponeurosis which
coversit. The fibres converge to a tendon, which is at
first contained in the substance of the muscle, and then proceeds
over the capsule of the shoulder-joint to be inserted into the
greater tuberosity of the humerus. Its nerve comes from the
supra-scapular.

This long narrow muscle is sitnated below the infra-
spinatus, along the inferior border of the scapula. Tt
arises from the dorsum of the seapula, close to the inferior border.
The fibres ascend parallel with those of the infra-spinatus, and
terminate in a tendon, which passes over the capsule of the
shoulder-joint, and is inserted into the lowest depression on the
great tuberosity of the humerus, and by muscular fibres into the
bone below it. It is supplied by a branch of the circumflex
nerve, which has usnally a small ganglion upon it.

The action of the infra-spinatus and teres minor is to rotate the
humerus outwards.

This musele is closely connected with the latissimus
dorsi, and extends from the inferior angle of the scapula
to the humerus, contributing to form the posterior boundary of the
axilla. It arigses from the flat surface at the inferior angle of the
back of the scapula, and from its inferior border, and terminates

Infra-
spinatus,

Teres minor.

Teres major.

. % Bea preparation in Museum of St. Bartholomew's Hospital, series 3, no. 42. -
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upon a Hat tendon, two inches in breadth, which is inserfed into the
inner edge of the bicipital groove of the humerus, behind and a
little below the tendon of the latissimus dorsi. Its action is to
draw the humerus backwards. It is supplied by the middle sub-
scapular nerve.

You will find a bursa in front of, and another behind the tendon
of the teres major; the former separates it from the latissimus
dorsi, the latter from the bone.

This musele arises from the posterior two-thirds of

Supra- the supra-spinous fossa, and from its aponeurotic cover-
spinatus, , -

ing. It passes under the acromion, over the shoulder-
joint, and is inserted by a strong tendon into the greater tuber-
osity of the humerus. To see its insertion, the acromion should
be sawn off near the neck of the scapula. Its action is to assist
the deltoid in raising the arm. Its nerve is derived from the
supra-seapular,

This muscle occupies the subseapular fossa. It arises

'El“r'z{:ij“' from the posterior three-fourths of the fossa, from three

or four tendinous septa attached to the oblique ridges
on -its surface. The fibres converge towards the neck of the
scapula, where they terminate upon three or four tendons, which
are concealed amongst the muscular fibres, and are inserted into
the lesser tuberosity of the humerus. Its broad insertion is closely
connected with the capsule of the shoulder-joint, which it com-
pletely protects upon its inner side. Its action is to rotate the
humerus inwards. The nerve which supplies it comes from the
posterior cord which gives off the circumflex and museulo-spiral.

The coracoid process, with the coraco-brachialis and short head
of the biceps, form an arch, under which the tendon of the sub-
scapularis plays. There are several burse about the tendomn.
One of considerable size on the upper surface of the tendon, faeili-
tates its motion beneath the coracoid process and the coraco-
brachialis: this sometimes communicates with the large bursa
under the deltoid, Another is situated between the tendon and
the capsule of the joint, and almost invariably communicates
with it. :
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Now reflect the muscles from the surfaces of the scapula, to
trace the arteries which ramify upon it.

e This artery, a branch of the thyroid axis, runs under
Continuation

of supra- and parallel with the clavicle, and passes above the
seapular notch of the scapula, into the supra-spinal fossa: it
artery.

sends a branch to the supra-spinatus, another to the
shoulder-joint, and then descends over the neck of the scapula
into the fossa below the spine, where it inosculates directly with
the dorsalis scapul®. Its branches ramify upon the bone, and
supply the infra-spinatus and teres minor.

The supra-scapular nerve passes most frequently through the

notch of the scapula, accompanies the corresponding artery, and
supplies the supra and infra-spinatus,
Dorsalis This artery, after passing through the triangular
seapulas space (p. 229), curves round the inferior border of the
R scapula, which it sometimes grooves, to the infra-
spinous fossa, where it ascends close to the bone, and anasto-
moses with the supra and posterior scapula arteries.

The frequent communications about the scapula between the
branches of the subelavian and axillary arteries, would furnish a
free current of blood to the arm, if the subelavian were tied above
the clavicle (p. 60).

Triceps This musecle, which arises by three heads, and was
extensor  only partially seen in the dissection of the upper arm
S (p. 229), should now be fully examined. The long head
arises immediately below the glenoid cavity of the scapula, by a
strong tendon which is conneeted with the capsule of the shoulder-
joint. The second or external head arises from the posterior part
of the humerus, below the insertion of the teres minor; the third
or internal head @rises from the posterior part of the humerus,
below the teres major. The precise origin of these heads from the
humerus may be ascertained by following the superior profunda
artery and musculo-spiral nerve, which intervene between them.
The three portions of the musele terminate upon a broad tendon,
which covers the back of the elbow-joint, and is inserted into the
summit and sides of the olecranon; it is also connected with the
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fascia on the back of the forearm. The reason of this eonneetion
is, that the same muscle which extends the forearm may at the
same time tighten the fascia which gives origin to the extensors of
the wrist and fingers. This is just what we observed in the case of
the biceps, and its semi-lunar expansion in the fascia of the forearm.

Between the tendon and olecranon is a bussa, commonly of
small size, but sometimes so large as to extend upwards behind
the capsule of the joint, This bursa must not be mistaken for
that which is always found between the skin and the olecranon,
and is so often injured by a fall on the elbow.

By dividing the triceps transversely a little above the elbow,
and turning down the lower portion, it will be observed that some
of the musenlar fibres terminate upon the capsule of the joint.
They have been described by some anatomists as a distinet muscle,
under the name of ‘subanconeus;’ their use is to draw up the
capsule, so that it may not be injured during extension of the
arm. The subanconeus is in this respect analogous to the sub-
crur@us muscle of the thigh. Observe the buwrsa under the tendon,
and the arterial arch formed upon the back part of the capsule by
the superior profunda and the anastomotica magna (fig. 50, p. 240),

Trace the continuation of the superior profunda artery (p. 239),
and musculo-spiral nerve round the posterior part of the humerus.
They lie in a groove on the hone, between the external and in-
ternal heads of the triceps, and are protected by an apeneurotic
arch thrown over them by the external head of the triceps. After
supplying the muscles, the artery continues along the outer side
of the arm between the brachialis anticus and supinator radii
longus, and inosculates with the radial recurrent. It gives off a
branch which runs down between the triceps and the bone, and
inosculates at the hack of the elbow with the anastomotica magna
and posterior interosseous recurrent. The musculo-spiral nerve
which accompanies the artery sends branches to supply the three
portions of the triceps, the supinator radii longus, and extensor
carpi radialis longior.* It then divides into the posterior inter-

* In some (rare) instances, the brachialis anticus receives a branch from the
mus culo-spiral. ;
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osseous and radial nerves. A small branch of this nerve, which
passes through the substance of the triceps to supply the anconeus,
must be made out, The cutaneous branches of the museulo-spiral
nerve have been already dissected (p. 233).

DISSECTION OF THE BACK OF THE FOREARM.

Remove the skin from the back of the forearm, hand, and fingers.
Observe the subcutaneous buisa over the olecranon. It is com-
monly of considerable size, and, if distended, would appear nearly
as large as a walnut. Another bursa is sometimes found a little
lower down upon the ulna. A subeutaneous bursa is generally
placed over the internal condyle, another over the external. A
bursa is also situated over the styloid process of the ulna; this
sometimes communicates with the sheath of the extensor carpi
ulnaris, Small burse are sometimes developed in the cellular
tissue over each of the knuckles.

The cutaneous veins from the back of the hand and forearm
join the venous plexus at the bend of the elbow (see p. 234).

They are the external cutaneous branches of the
Cutaneous  yyygenlo-spiral, branches of the internal cutaneous,
nerves of the
back of the and of the external cutameous. The greater number
fh‘;‘;‘:;f"“ and of these nerves may be traced down to the back of
the wrist,

The skin on the back of the hand is united to the subjacent
tendons by an abundance of loose conmective tissue, in which
we find large veins, and branches of the radial and ulnar nerves.
The dorsal branch of the ulnar nerve passes beneath the ten-
don of the flexor carpi ulnaris, over the internal lateral liga-
ment of the wrist; and divides upon the back of the hand into
filaments, which supply the back of the little finger, the ring
finger, and the ulnar side of the middle finger. The radial nerve
passes obliquely beneath the tendon of the supinator longus, and
subdivides into branches, which supply both sides of the back of
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the thumb and forefinger, and the radial side of the middle
finger.®

The radial nerve commonly gives off a branch which joins that
division of the ulnar nerve which supplies the radial border of the
ring and contiguous side of the middle finger.

The fascia on the back of the forearm is composed of fibres
interlacing and stronger than that upon the front of the forearm.
It is attached to the condyles of the humerus and to the olecranon,
and is strengthened by an expansion from the tendon of the triceps.
Along the forearm it is attached to the ridge on the posterior part
of the ulna. Tts upper third gives origin to the fibres of the
muscles beneath it, and separates them by septa, to which their
fibres are also attached.
oA This should be considered as a part of the fascia of
annular the forearm, strengthened by oblique aponeurotic
figiment.  ghres on the back of the wrist to confine the extensor
tendons. These fibres are attached to the styloid process of the
radius, and thence pass obliquely inwards to the inner side of the
wrist, where they are connected with the pisiform and cuneiform
bones. Observe that they pass below the styloid process of the
ulna, to which they are in no way attached, otherwise the rotation
of the radins would be impeded.

From the deep surface of this ‘so-called’ ligament, processes
are attached to the ridges on the back of the radins, so as to form
six distinet sheaths for the passage of the extensor tendons.
Counting from the radius, the first sheath contains the tendons of
the extensor ossis metacarpi and the extensor primi internodii
pollicis; the second, the tendons of the extensor earpi radialis
longior and brevior; the third, the tendon of the extensor secundi

* The relative share which the radial and ulnar nerves take in supplying the fingers
varies. Under any arrangement the thumb and each finger has two dorsal nerves,
one on either side, of which the terminal branches reach the root of the nail. They
supply filaments to the skin on the back of the finger, and have frequent communica-
tions with the palmar digital nerves. In some instances one or more of the dorsal
nerves do not extend beyond the first phalanx; their place is then supplied by a branch
from the palmar nerve,
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internodii pollieis; the fourth, the tendons of the indicator and
the extensor communis digitorum; the fifth, the tendon of the
extensor minimi digiti; and the sixth, the tendon of the extensor
carpi ulnaris. All the sheaths are lined by synovial membranes,
which extend nearly to the insertions of their tendons. In a few
instances, one or more of them communiecate with the wrist-
joint.

The fascia of the metacarpus consists of a thin fibrous layer,
continued from the posterior annular ligament. It separates the
extensor tendons from the subeutaneous veins and nerves, and is
attached to the radial side of the second metacarpal bone, and the
ulnar side of the fifth.

. The fascia must be removed from the musecles, with-
E:’&Zﬁlgh out injuring the muscular fibres which arise from its
the back of under surface. Preserve the posterior anunular liga-
theforearm. .\ ont. The following muscles are now exposed, and
should be examined in the order in which they are placed, pro-
ceeding from the radial to the ulnar side :—1. The supinator radii
longus (already deseribed, p. 249). 2. The extensor carpi radi-
alis longior. 3. The extensor carpi radialis brevior, 4. The
extensor communis digitorum. 5. The extensor minimi digiti.
6. The extensor carpi ulnaris. 7. The anconeus.

A little below the middle of the forearmm, the extensors of the
wrist and fingers diverge from each other, leaving an interval, in
which are seen the three extensors of the thumb—the extensor
ossis metacarpi pollieis, the extensor primi internodii pollicis, and
the extensor secundi internodii pollicis. The two former cross the
radial extensors of the wrist, and pass over the lower third of the
radius.

Between the second and third extensors of the thumb, we ob-
garve a part of the lower end of the radius, which is not covered
either by muscle or tendon. This subcutaneous portion of the
bone is immediately above the prominent tubercle in the middle
of its lower extremity, and, since it can be easily felt through the
skin, it presents a convenient place for examination in doubtful

cases of fracture.
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B This muscle is partly covered by the supinator radii
carpi radi-  longus. It arises from the lower third of the ridge,
alig:longior, leading to the external condyle of the humerus, and
from the intermuscular septum, descends along the outer side of
the forearm, and terminates about the middle, in a flat tendon,
which passes beneath the extensor ossis metacarpi, and primi
internodii pollicis, traverses a groove on the outer and back part
of the radius, lined by a synovial membrane, and is inserted
into the radial side of the carpal end of the metacarpal bone of
the index finger. Previous to its insertion, the tendon is crossed
by the extensor secundi internodii pollicis. Tt is supplied by a
branch from the musculo-spiral nerve.

Pt This muscle arises from the external condyle and
carpi radialis from the external lateral ligament of the elbow-joint,
hrenior, The muscunlar fibres terminate near the middle of the
forearm, upon the under surface of a flat tendon, which descends,
covered by that of the extensor carpi radialis longior, beneath the
first two extensors of the thumb., The tendon traverses a groove
on the back of the radius, on the same plane with that of the long
radial extensor, but lined by a separate synovial membrane, and is
inserted into the radial side of the metacarpal bone of the middle
finger. A bursa is generally found between the tendon and the
bone. Its nerve comes from the posterior interosseous nerve.,
Fiteaos This musele ¢rises from the common tendon attached
digitorum  to the external condyle, from the septa between it and
RIS the contiguous muscles, and from its strong faseial
covering. About the middle of the forearm the muscle divides
into three or four fleshy slips, terminating in as many flat tendons,
which pass beneath the posterior annular ligament, through a
groove on the back of the radius lined by synovial membrane. On
the back of the hand they become broader and flatter, and diverge
from each other towards the metacarpal joints of the fingers,
where they become thicker and narrower, and give off on each
side a fibrous expansion, which covers the sides of the joint. Over
the first phalanx of the finger, each tendon again spreads out,
receives the expanded tendons of the lumbricales and interossei,
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muscles, and dividés at the second phalanx into three portions, of
which the middle is inserted into the upper end of the second
phalanx; the two lateral, reuniting over the lower end of tke
second phalanx, are inserted into the upper end of the third.*

Observe the oblique aponeurotic slips which connect the tendons
on the back of the hand. They are subject to great variety. The
tendon of the index finger is commonly free; it is situated on the
radial side of the proper indicator tendon, and becomes united
with it at the metacarpal joint.

The tendon of the middle usually receives a slip from that of
the ring-finger., The tendon of the ring finger generally sends a
slip to the tendons on either side of it, and in some cases entirely
furnishes the tendon of the little finger.

It is not only a general extensor of the fingers, but it can extend
some of the phalanges independently of the rest: e.g. it can extend
the first phalanges while the second and third are flexed; or it can
extend the second and third phalanges during flexion of the first.

This long slender muscle, which is situated on the
Extensor : a :
digiti mi-  inner side of the common extensor muscle, arises from
nimior  the common tendon from the external condyle, and
auricularis: g om the septa between it and the contiguous museles.
Its slender tendon runs beneath the anmular ligament immedi-
ately behind the joint between the radius and ulna, in a special
sheath lined by synovial membrane, At the first joint of the little
finger, the tendon is joined by that of the common extensor,
and both expand upon the first and second phalanges, terminat-
ing in the same manner as the extensor tendons of the other
tingers. Its nerve comes from the posterior interosseus.
This muscle arises from the common tendon from

f.azrt;ﬁnm the external condyle, from the septum between it and
gl the extensor minimi digiti, and from the aponeurosis

of the forearm. The fibres terminate upon a strong broad tendon,

* The extensor tendons are only inserted into the periosteum, whereas the flexor
tendons are inserted into the substance of the bone. This accounts for the faciﬁ_ty
with which the former will tear off the bones in cases of necrosis, while the latter will
adbere so tightly as to require cutting before the phalanx can be removed.
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which traverses a distinet groove on the back of the ulna, elose to
the styloid process, and is inserted into the carpal end of the
metacarpal bone of the little finger. Below the styloid process of
the ulna, the tendon passes beneath the posterior annular liga-
ment, over the back of the wrist, and is here contained in a very
strong fibrous canal, which is attached to the back of the cunei-
form, pisiform, and unciform bones, and islined by a continuation
from the synovial membrane in the groove of the ulna. The
action of this musele is to extend the hand, and incline it towards
the ulnar side. It is supplied by the posterior interosseous nerve.

In pronation of the forearm, the lower end of the ulna projects
between the tendons of the extensor carpi ulnaris and the extensor
minimi digiti. A subeutaneous burse is sometimes found above
the bone in this situation.

This small triangular muscle is situated at the outer
and back part of the elbow. It is covered by a strong
layer of fascia, derived from the tendon of the triceps, and appears
like a continuation of that musele. It arises tendinous from the
posterior part of the external condyle of the humerus, and is
inserted into the triangular surface on the upper fourth of the
outer part of the ulna. Part of the under surfice of the muscle
Is in contact with the capsule of the elbow-joint. Its action is to
assist in extending the forearm, Its nerve comes from the
musenlo-spiral,

To expose the deep layer of muscles, detach from the
Deep-seated ; nr .
muscles on  ©Xternal condyle, the extensor carpi radialis brevior,
the back of  the extensor communis digitorum, the extensor minimi
the forearm. G - ' . x
digiti, and the extensor corpi ulnaris; and after noticing
the vessels and nerves which enter their under surface, turn them
down. The deep-seated muscles, with the posterior interosseous
artery and nerve, must be cleaned. The muscles exposed are:
I. The extensor ossis metacarpi pollicis. 2. Extensor primi
internodii pollicis. 3. Extensor secundi internodii pollicis. 4.
Extensor indicis or indicator. 5. The supinator radii brevis.
They are all supplied by branches from the posterior interosseous
nerve.

Aneoneus,
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v This muscle arises from the posterior surface of the
ossis meta- ulna below the supinator brevis, from the posterior
f;:lcl"l};l pol-  surface of the radius, and from the interosseous liga-
: ment. The muscle crosses the radial extensors of the
wrist about three inches above the carpus, and terminates in a
tendon, which passes along a groove, lined by synovial membrane,
on the outer part of the lower end of the radius, and is inserted
into the base of the metacarpal bone of the thumb, and frequently
also by a tendinous slip into the trapezium.
This muscle arises from the posterior surface of the

Extensor

'primilin.— radius and ulna, below the preceding, and from the inter-
ternodii = - Sy : - .

pollicia. osseous ligament. It turns over the radial extensors of

the wrist, and terminates upon a tendon which passes
beneath the annular ligament, through the groove on the outer
part of the radius, and is inserted into the radial side of the base
of the first phalanx of the thumb.
FHa Arises from the posterior surface of the ulna, and
secundi inter- from the interosseous membrane. The tendon receives
nodii pollicis. flochy fibres as low as the wrist, passes beneath the
annular ligament, in a distinct groove on the back of the radius,
crosses the tendons of the radial extensors of the wrist, proceeds
over the metacarpal bone and the first phalanx of the thumb, and
is inserted into the base of the last phalanx.

The tendons of the three extensors of the thumb may be easily
distinguished in one’s own hand. The extensor ossis metacarpi,
and primi internodii pollicis, cross obliquely over the radial artery,
where it lies on the external lateral ligament of the carpus; the
extensor secundi internodii pollicis crosses the artery just before
it. sinks into the palm, between the first and second metacarpal
bones, and is a good guide to the vessel. The action of the three
extensors of the thumb is implied by their names.

B This musele arises from the posterior surface of the
indicis,or  ulna, and from the interosseous ligament. The tendon
indicator. — 4sses beneath the posterior annular ligament, in the
same groove on the back of the radius with the tendons of the
extensor digitorum communis, It then proceeds over the back of
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the hand to the first phalanx of the index finger, where it is
united to the ulnar border of the common extensor tendon, By
the action of this muscle, the index finger can be extended inde-
pendently of the others.
Reflect the extensor carpi radialis longior and the anconeus
from their origins, to expose the following muscle.
This muscle embraces the upper third of the radius,
f;ﬂ?tﬂ:.::iﬂl It arises from the external lateral ligament of the elbow-
joint, from the anmular ligament surrounding the head
of the radius, from an oblique ridge on the outer surface of the
ulna below the insertion of the anconeus, and by fleshy fibres from
the triangular excavation below the lesser sigmoid notch of the
ulna. The muscular fibres turn over the neck and upper part of
the shaft of the radius, and are inserfed into the upper third of
this bone, as far forwards as the ridge leading from the tubercle
to the insertion of the pronator teres. The muscle is perforated
obliquely by the posterior interosseous nerve, one of the terminal
divisions of the musculo-spiral nerve, and its upper part is in
contact with the capsule of the elbow-joint. It is a powerful
supinator of the forearm, some of its fibres acting at nearly a right
angle to the axis of the radius.
Postesio This artery comes from the ulnar by a common trunk
interosseous  with the anterior interosseous (p+ 254 ), and supplies the
SR muscles on the back of the forearm, It passes hetween
the radius and ulna above the interosseous membrane, and appears
between the supinator radii brevis and the extensor ossis metacarpi
pollicis. ~ After supplying branches to all the muscles in this
situation, the artery descends, much diminished in size, between
the superficial and deep layer of muscles to the wrist, where it
inosculates with the carpal branches of the anterior interosseous,
and the posterior carpal branches of the radjal and ulnar arteries.
But the largest branch of this artery is the recurrent. It ascends
beneath the anconeus muscle to the space between the external
condyle and the olecranon, where it inosculates with the branch
of the superior profunda, which descends in the substance of the
triceps.
U

-
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In the lower part of the back of the forearm, a branch of the

anterior interosseous artery is seen passing through the interosseous
membrane to reach the back of the wrist (see p. 254).
Postarior The nerve which supplies the muscles on the back of
interosseons the forearm is the posterior interosseous, a branch of
il the musculo-spiral. It passes obliquely through the
supinator radii brevis, and descends between the superficial and
deep layer of muscles on the back of the forearm, sending to each
a filament, generally in company with a branch of the posterior
interosseous artery. It sends a branch to the extemsor carpi
radialis brevior, and supplies the supinator brevis in passing
through its substance. The supinator radii longus and the ex-
tensor carpi radialis longior are supplied by distinet branches from
the musculo-spiral.

The continuation of the posterior interosseous nerve descends

beneath the extensor secundi internodii pollicis and the tendons of
the extensor digitorum communis to the back of the wrist. Behind
the common extensor tendons the nerve forms a kind of gangliform
enlargement from which filaments are sent to the carpal and
metacarpal joints.
Radial artery Trace the continuation of the radial artery over the
on the back  external lateral ligament of the carpus, beneath the
of the wrist. axtensor tendons of the thumb, to the upper part of the
interval between the first and second metacarpal bones, where it
sinks between the two origins of the abductor indicis, and entering
the palm, forms the deep palmar arch. In this part of its course
it is crossed by filaments of the radial nerve; observe, also, that
the tendon of the extensor secundi internodii pollicis passes over
it immediately before it sinks into the palm. It supplies the
following small branches to the back of the hand:—

@. Posterior earpal artery.—This branch passes across the
carpal bones, beneath the extensor tendons. It inosculates with
the termination of the anterior interosseous artery, and with a
corresponding branch from the ulnar artery. The carpal artery
sends off small branches, called the dorsal interosseous, which
descend along the third and fourth interosseous spaces, heneath
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the extensor tendons, inosculating near the carpal ends of the
metacarpal bones with the perforating branches from the deep
palmar arch,

b. The first dorsal interosseous artery is generally larger than
the others. It descends over the second interosseous muscle to
the cleft between the index and middle fingers, communicating
here with a perforating branch of the deep palmar arch, and
terminates in small branches, some of which proceed along the
back of the fingers, others inosculate with the palmar digital
arteries.

¢. The dorsal artery of the index-finger, a branch of variable
size, passes over the first interosseous muscle to the radial side of
the back of the index finger.

d. The dorsal arteries of the thumb are two small branches
which arise from the radial opposite the head of the frst meta-
carpal bone, and run along the back of the thumb, one on either
side. They are often absent.

These dorsal interosseous arteries supply the extensor tendons
and their sheaths, the interosseous muscles, and the skin on the
back of the hand, and the first phalanges of the fingers,

Remove the tendons from the back and from the palm of the
hand : observe the deep palmar fascia which covers the interosseous
muscles. It is attached to the ridges of the metacarpal bones,
forms a distinet sheath for each intevosseous muscle, and is con-
tinuous inferiorly with the transverse metacarpal ligament. On
the back of the hand the interosseons muscles are covered by a
thin fascia, which is attached to the adjacent borders of the meta-
carpal bones.
oy This consists of strong bands of ligamentous fibres,
metacarpal  Which pass transversecly between the digital extremities
L R metacarpal bones. These bands are intimately
united to the fibro-cartilaginous ligament of the metacarpal joints,
and are of sufficient, length to admit of a certain degree of move-
ment between the ends of the metacarpal bones,

Remove the fascia which covers the interosseous museles, and

separate the metacarpal hones by dividing the transverse meta-
T2
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carpal ligament. A bursa is frequently developed between their
digital extremities,

These muscles, so named from their position, extend
from the sides of the metacarpal bones to the bases of
the first phalanges and the extensor tendons of the
fingers. In each interosseous space (except the first, in which
there is only an abductor) there are two, one of which is an ab-
ductor, the other an adduector of a finger. According to this
arrangement there are seven in all; four of which, sitnated on the
back of the hand, are called dorsal; the remainder, seen only in
the palm, are called palmanr.

Interosseous
museles,

TIAGRAM OF THE FOUR DORSAL IN- DIAGRAM OF THE THREE FPALMAR IXN-
TEROSSE], DRAWING FROM THE TEROSSEI, AND ALS0O THE ADDUCTOR
MIDDLE LINE. POLLICIS, DRAWING TOWARDS THE

MIDDLE LINE.

Each dorsal interosseous muscle arises from the
Dorsal — gpposite sides of two contiguous metacarpal bones
% S (fig. 53). From this double origin the fibres converge
to a tendon, which passes between the metacarpal joints of the
finger, and is inserted into the side of the base of the first phalanx ;
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it is also connected by a broad expansion with the extensor tendon
on the back of the finger.

The first dorsal interosseous muscle (abductor indicis) is larger
than the others, and occupies the interval between the thumb and
fore-finger. It arises from the upper half of the ulnar side of the
first metacarpal bone, and from the entire length of the radial side
of the second : between the two origins, the radial artery passes
Into the palm. Its fibres converge on either side to a tendon,
which is inserted into the radial side of the first phalanx of the
index finger and its extensor tendon.

The second dorsal interosseons muscle occupies the second meta-
carpal space. It is inserted into the radial side of the first phalanx
of the middle finger and its extensor tendon,

The third and fourth, occupying the corresponding metacarpal
spaces, are inserted, the one into the ulnar side of the middle, the
other into the ulnar side of the ring finger.,

If an imaginary line be drawn longitudinally through the middle
finger, as represented by the dotted line in fig, 53, we shall find
that all the dorsal interosseous muscles are abductors from that
line; consequently, they separate the fingers from each other.

It requires a careful examination to distinguish this

i‘i";‘::ﬁ:l’; set of muscles, because the dorsal museles protrude

with them into the palm. They are smaller than the

dorsal, and each arises from the lateral surface of only one meta-

carpal bone, that, namely, connected with the finger into which

the muscle is inserted (fig. 54), They terminate in small tendons,

which pass between the metacarpal joints of the fingers, and are

inserted, Jike the dorsal muscles, into the sides of the first phalanges
and the extensor tendons on the back of the fingers,

The first palmar interosseous muscle arises from the ulnar side
of the second metacarpal bone, and is inserted into the ulnar side
of the index finger. The second and third arise, the one from the
radial side of the fourth, the other from the radial side of the fifth
metacarpal bone, and are inserted into the same sides of the ring
and little fingers,

The palmar interosseous muscles are all adductars to an imagi-
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nary line drawn through the middle finger (fig. 54). They are,
therefore, the opponents of the dorsal interosseous musecles, and
move the fingers towards each other.

The palmar and dorsal interossei are supplied by offsets from
the deep branch of the ulnar nerve,

DISSECTION OF THE LIGAMENTS.

The inner end of the clavicle articulates with a shallow
if::;i: e ©xcavation on the upper and outer part of the sternum.
ctavice  The security of the joint depends upon the strength of

AND THE . 5 4
it i its ligaments. There are two synovial membranes, and

an intervening fibro-cartilage,
The anterior sterno-clavicular ligawment (fig. 55), consists of a

Fig. 55.

DIAGRAM OF THE STERNO-CLAVICULAR LIGAMENTS.

1. Interclavicular ligament. 3. Costo-clavicular ligament,
2. Anterior sterno-clavicular ligament. 4. Interarticular fibro-cartilage.

broad band of ligamentous fibres, which pass obliquely downwards
and inwards over the front of the joint, from the end of the clavicle
to the anterior surface of the sternum.

A similar band, the posterior sterno-clavicular ligament, ex-
tends over the back of the joint, from the back of the clavicle to
the back of the sternum.

The clavicles are connected by the inter-clavieular ligament.
It extends transversely above the notch of the sternum, and has a
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broad attachment to the upper border of each clavicle. Between
the clavicles it is more or less attached to the sternum, so that it
forms a curve with the concavity upwards,

The three ligaments just described are so closely connected, that,
collectively, they form a complete fibrous capsule of great strength
for the joint.

A ligament, called the costo-clavicular or rhomboid, connects
the clavicle to the cartilage of the first rib. It ascends from the
cartilage of the rib to a rough surface beneath the sternal end of
the clavicle. Its use is to limit the elevation of the clavicle. There
is such constant movement between the clavicle and the cartilage
of the first rib, that a well-marked bursa is commonly found
between them,

Iuteravticular fibro-cartilage.—To see this, cut through the
rhomboid, the anterior and posterior ligaments of the joint, and
raise the clavicle. Tt is nearly circular in form, and thicker at
the circumference than the centre, in which there is sometimes g
perforation. Inferiorly, it is attached to the cartilage of the first
rib, close to the sternum; superiorly, to the upper part of the
clavicle and the inter-clavicular ligament. Tts cireumference is
inseparably connected with the fibrous capsule of the joint.

The joint is provided with two synovial membranes: one between
the articular surface of the sternum and the inner surface of the
fibro-cartilage ; the other, between the articular surface of the
clavicle and the outer surface of the fibro-cartilage.

This interarticular fibro-cartilage is a structure highly elastic,
without admitting of any stretching. It equalises pressure, pre-
vents shocks, and also acts as a ligament, preventing the clavicle
from being driven inwards towards the mesial line.

Observe the relative form of the cartilaginous surfaces of the
bones: that of the sternum is slightly concave in the transverse,
and convex in the antero-posterior direction; that of the clavicle
is the reverse.

The form of the artieular surfaces and the ligaments of a joint
being known, it ig easy to understand the movements of which it
1s capable. The clavicle can move upon the sternum in a direction
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either vertical or horizontal: thus it admits of ecircumduction.

These movements, though limited at the sternum, are considerable

at the apex of the shoulder.

Gt The outer end of the clavicle articulates with the
ONNECTION ; )

oF e cra- dcromion, and is connected by strong ligaments to the

e sonpury, COracoid process of the scapula.

Joint between the acromion and the claviele—The
clavicle and the acromion articulate with each other by two flat
oval cartilaginous surfaces, of which the planes slant inwards, and
the greater diameters are in the antero-posterior direction.

The superior ligament, a broad band of ligamentous fibres,
strengthened by the aponeurosis of the trapezius, extends from the
upper surface of the acromion to the upper surface of the clavicle.

The inferior ligament, of less strength, extends along the under
surface of the joint from bone to bone.

An interarticular fibro-cartilage is sometimes found in this
joint: but it is incomplete, and seldom extends lower than the
upper half. There is only one synovial membrane.

Coraco-clavicular ligament.—The clavicle is connected to the
coracoid process of the seapula by two strong ligaments—the
conoid and trapezoid, which, being continuous with each other,
might fairly be considered as one. The trapezoid ligament is the
more anterior and external. It arises from the back part of the
coracoid process, and ascends obliquely outwards to the clavicle,
near its outer end. The conoid licament is fixed at its apex to
the root of the coracoid process, ascends vertically, and is attached
by its base to the clavicle, near the posterior border. When the
clavicle is fractured in the line of the attachment of the coraco-
clavicular ligament, there is no displacement of the fractured ends ;
these being kept in place by the ligament.

Ligaments proper to the scapula.—There are two: the coracoid
ligament, attached to the margins of the supra-scapular noteh ; and
the coraco-acromial or triangular ligament, attached by its apex
to the acromion, and by its base to the outer border of the cora-
coid process. It is separated from the upper part of the capsule
of the shoulder-joint by a large bursa.
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The articular surface of the head of the humerus,
SHOULDER- forming rather more than one-third of a sphere, moves
e upon the shallow glenoid cavity of the scapula, which
is of an oval form, with the broader end downwards, and the long
diameter nearly vertical. The security of the joint depends, not
upon any mechanical contrivance of the bones, but upon the great
strength and number of the tendons which surround it,

To admit the free motion of the head of the humerus upon the
glenoid cavity, it is requisite that the capsular ligament of the
Joint be loose and capacious. Accordingly, the head of the bone,
when detached from its muscular connections, may be separated
from the glenoid cavity to the extent of an inch, or more, without
laceration of the capsule, This explains the elongation of the arm
observed in some cases in which effusion takes place into the joint;
also in cases of paralysis of the deltoid.

The capsular lignment is attached above, round the circum-
ference of the glenoid cavity; and below, round the anatomical
neck of the humerus. It is strengthened on its upper and pos-
terior part by the tendons of the supra-spinatus, infra-spinatus,
and teres minor ; its inner part is strengthened by the broad tendon
of the subscapularis, its lower part by the long head of the triceps.

Thus the circumference of the capsule is surrounded by tendons
on every side, excepting a small space towards the axilla, If the
humerus be raised, it will be found that the head of the bone rests
upon this unprotected portion of the capsule between the tendons
of the subscapularis and the long head of the triceps : through this
part of the capsule the head of the bone usually protrudes in dis-
loeations into the axilla.

At the upper and inner side of the joint, a small opening ( fora-
men ovale) is observable in the capsular ligament, through which
the tendon of the subscapularis passes, and comes in contact with
the synovial membrane.

The upper surface of the capsule is strengthened by a strong
band of ligamentous fibres, called the coraco-humeral or ACCESSOTY
ligament. It is attached to the root of the coracoid process,
expands over the upper surface of the capsule, with which it is
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inseparably united, and is fixed into the greater tuberosity of the
humerus,

Open the capsule to see the tendon of the long head of the biceps.
It enters the joint through the groove between the two tuberosities,
becomes slightly flattened, and passes over the head of the bone to
be attached to the upper border of the glenoid cavity. It is loose
and movable within the joint ; and it acts like a strap, keeping down
the head of the bone.

The tendon of the biceps does not perforate the synovial mem-
brane of the joint. It is inclosed in a tubular sheath, which is
reflected over it at its attachment to the glenoid cavity, and
accompanies it for two inches down the groove of the humerus.
During the earlier part of feetal life it is connected to the capsule
by a fold of synovial membrane, which subsequently disappears.

The margin of the glenoid cavity of the scapula is surrounded
by a fibro-cartilaginous band of considerable thickness, called the
glenoid ligament. This not only enlarges but deepens the cavity.
Superiorly, it is continuous on either side with the tendon of the
biceps ; inferiorly, with the tendon of the triceps: in the rest of
its circumference it is attached to the edge of the cavity.

The cartilage covering the head of the humerus is thicker at
the centre than at the circumference. The reverse is the case in
the glenoid cavity.

The synovial membrane lining the under surface of the capsule
is reflected around the tendon of the biceps, and passes with it in
the form of a cul-de-sae, down the bicipital groove. On the inner
side of the joint it always communicates with the bursa beneath
the tendon of the subscapularis.

The shoulder-joint has a more extensive range of motion than
any other joint in the body ; it is, in fact, a universal joint. It is
capable of motion forwards and backwards ; of adduction, abduction,
circumduection, and rotation.

' The elbow-joint is a perfect hinge. The larger sig-
moid cavity of the ulna is adapted to the trochlea upon
the lower end of the humerus, admitting of simple
flexion and extension; while the shallow excavation upon the head

Ernow-
JOINT.
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of the radius admits not only of flexion and extension, but of rota-
tion upon the rounded articular eminence (capitellum) of the hu-
merus. The joint is secured by two strong lateral ligaments. No
ligament is attached to the head of the radius, otherwise its rotatory
movement would be impeded. It is simply surrounded by a liga-
mentous collar, called the annular ligament, within which it freely
rolls.

Internal lateral ligament.—This is triangular. Its apex is
attached to the internal condyle of the humerus: from this point
the fibres radiate, and are inserted into the greater sigmoid cavity
of the ulna.

A transverse band of ligamentous fibres extends from the ole-
cranon to the coronoid process across a notch observable on the
inner side of the sigmoid cavity: through this notch vessels pass
mto the joint.

Ezxternal lateral ligament. —This is attached to the external

Fig. 56.

a. External lateral lignment,

. Internal late
b. Orbicnlar ligament, . ‘nterna ral lignment.

d. Hadins, removed from its ring.

LIGAMENTS OF THE ELBOW,

condyle of the humerus; the fibres spread out as they descend, and

are interwoven with the annular ligament, surrounding the head
of the radius,
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The anterior and posterior ligaments of the elbow-joint consist
merely of a few thin ligamentous fibres spread over the capsule of
the joint in front and behind. There is no need of ligaments to
limit flexion and extension in this joint: for the coronoid process
limits the one ; the olecranon the other.

The preceding ligaments, collectively, form a continuous capsule
for the joint.

The orbicular or annular ligament of the radius (fig. 56) is
attached to the anterior and the posterior border of the lesser
sigmoid cavity of the ulna. With this cavity, it forms a complete
collar, which encircles the head and part of the neck of the radius.
The lower part of the collar is narrower than the upper, in order
to clasp the neck of the radius, and maintain it more accurately in
position.

Synovial membrane of the elbow-joint.—Open the joint by a
transverse incision in front, and observe the relative adaptation of
the cartilaginous surfaces of the bones. The synovial membrane
lines the interior of the capsule, and forms a cul-de-sac between
the head of the radius and its orbicular ligament. It is widest
and loosest under the tendon of the triceps. Where the mem-
brane is reflected from the bones upon the ligaments, there is
more or less adipose tissue, particularly in the foss® on the front
and back part of the lower end of the humerus.

T This is an aponeurotic septum, stretched between

BE0NE .
ligament or the bones of the forearm, of which the chief purpose 1s
membrane. ¢ afford an increase of surface for the attachment of
muscles. The septum is deficient above, to permit free rotation
of the radius. Its fibres extend obliquely downwards from the
radius to the ulna. It is perforated in its lower third by the
anterior interosseous vessels.

The name of round or oblique ligament is given to a thin band
of ligamentous fibres, which extends obliquely between the bones
of the forearm in a direction contrary to those of the interosseous
membrane. - It is attached, superiorly, to the front surface of the
ulna, near the outer side of the coronoid process; inferiorly, to the
radius immediately below the tubercle. Between this ligament
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and the upper border of the interosseous membrane is a triangular
interval through which the posterior interosseous artery passes to
reach the back of the forearm. A Dursa intervenes between the
oblique ligament and the insertion of the tendon of the biceps,
The use of this ligament is to limit supination of the radins.
PRIt This joint is formed by the lower end of the radius,
PAL OR which articulates with the scaphoid and semilunar bones
WRISEIOINT: of the carpus: the lower end of the ulna is excluded
from the joint by a triangular fibro-eartilage, which articulates
with a small portion of the cuneiform bone. The joint is secured
by an anterior, a posterior, and two lateral ligaments, forming,
together, an uninterrupted capsule around it.

The ewternal lateral ligament extends from the styloid process
of the radius, to the scaphoid bone and the anterior annular
ligament (p. 302).

The wnternal lateral ligament proceeds from the extremity of
the styloid process of the ulna, to the cuneiform bone. Some of
its fibres are attached to the pisiform bone, and the anterior annu-
lar ligament.

The anterior ligament consists of two or more broad bands of
ligamentous fibres, which extend from the lower end of the radius,
to the first row of carpal hones.

The posterior ligament, weaker than the preceding, proceeds
from the posterior surface of the lower end of the radius, and is
attached to the posterior surfaces of the first row of carpal bones.

The synovial membrane lines the under aspect of the triangu-
lar fibro-cartilage at the end of the ulna, is reflected over the
several ligaments of the joint, and thence upon the first row of
the carpal bones. :
i s The inner surface of the lower end of the radius
rownn eeyg Presents a slight concavity, which rotates upon the
LOWER ENDS E . . .
oF ThE ®a- cODVeX head of the ulna: this mechanism is essential
ﬂ;ifﬂﬂ to the pronation and supination of the hand. These

- corresponding surfaces are crusted with a thin layer of
cartilage, and are provided with a very loose synovial membrane,
The joint is strengthened in front and behind by a thin transverse
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ligament, which extends from the anterior and posterior borders
of the sigmoid cavity of the radius, to the anterior and posterior
surfaces of the styloid process of the ulna. But the principal
uniting medium between the bones is a strong fibro-cartilage.
Fibro-cartilage between the radius and wlna.—Saw through
the bones of the forearm, and separate them by cutfing through
the interosseous membrane, and opening the synovial membrane
of the joint between the lower ends. Thus a good view is ob-

Fig, 57.

1. External lateral ligament. 4. Intercaseous liga-
2, Internal lateral ligament. ments.

i rarti -0AT- 5. Lateral ligaments of
3 Int&luw'cula.r REE=0AE \‘ tha intercarpal joint.

DIAGRAM OF THE WRIST-JOINT.

tained of the fibro-cartilage which connects them (fig. 57). It is
triangular, and placed transversely at the lower end of the
ulna, filling up the interval caused by the greater length of the
radius. Its base is attached to the lower end of the radius, and
its apex to the root of the styloid process of the ulna. It is thin
at the base and the centre, thicker at the apex and the sides. Its
upper surface is in contact with the ulna, auc} covered by the
synovial membrane of the radio-ulnar joint; its lower surface,
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forming a part of the wrist-joint, corresponds to the cuneiform
bone. Its borders are connected with the anterior and posterior
ligaments of the wrist. In some instances there is an aperture in
the centre,

When, from accident or disease, this fibro-cartilage gets de-
tached from the radius, the consequence is a preternatural projec-
tion of the lower end of the ulna.

The synovial membramne of this joint is distinet from that of the
wrist, except in the case of a perforation through the fibro-carti-
lage. On account of its great looseness, necessary for the free
rotation of the radius, it is called ¢ membrang sacciformis.
Coxyecriox  The bones of the carpus are arranged in two rows, an
SELTEH';R' upper and a lower, adapted to each other, so as to form
wite zacn  between them a joint, connected by anterior, posterior,
CLERE internal, and external lateral ligaments.

The bones, constituting each row, are united by ligaments placed
on their palmar and dorsal surfaces, and by others, placed between
the bones, and hence called interosseous. Their contiguous sur-
faces (those of the pisiform and cuneiform excepted) are covered
by the reflections of one synovial membrane,

The upper row is united by transverse ligaments proceeding
from the scaphoid to the semilunar bone, and from the semilunar
to the cuneiform, both on their dorsal and palmar surfaces: also
by interosseous ligaments, proceeding from the semilunar to the
bones on either side of it (fig. 67).

The pisiform bone is articulated to the palmar surface of the
cuneiform bone, to which it is united by a fibrous capsule, In-
feriorly it is attached by two strong ligaments, the one to the
unciform bone, the other to the carpal end of the fifth metacarpal
bone. This articulation has a distinet synovial membrane,

The lower row of carpal bones is connected in the same way as
the upper. The dorsal and palmar ligaments pass transversely
from one to the other, There are only two interosseous lizaments,
one on either side of the og magnum ; they are thicker and stronger

than those of the upper row, and unite the bones more firmly to-
gether (fig. 57).
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{ The upper row of carpal bones is arranged in the
NTERCARPAL £, of an arch, so as to receive the corresponding con-
JOINT. ’ P g co
vex surfaces of the os magnum and unciforme. Ex-

ternally to the oz magnum, the trapezium and trapezoid bones
present a slightly concave surface, which articulates with the
scaphoid. In this way a joint capable of flexion and extension
only is formed between the upper and lower row. It is secured by
anterior, posterior, and two lateral ligaments. The anterior liga-
ment consists of strong ligamentous fibres, which pass obliquely
from the bones of the upper to those of the lower row. The pos-
terior ligament consists of oblique and transverse fibres, which
connect the dorsal surfaces of the bones of the upper with the
lower row.

The lateral ligaments connect, externally, the scaphoid and
trapezium ; internally, the cuneiform and unciform bones (fig. 57).

Divide the ligaments, to see the manner in which the carpal
bones articulate with each other. Their surfaces are erusted with
cartilage, and have a common synovial membrane. This mem-
brane extends, superiorly, between the three bones of the upper
row, so as to form two culs-de-sac ; inferiorly, it is prolonged into
the joint between the carpal and the second and third metacarpal
bones,
Sl The trapezium presents a cartilaginous surface, con-
weex TeA- VEX in the transverse, and concave in the anterior
:;i?“}f‘m;:” posterior direction (i.c. saddle-shaped), which articu-
eracanear lates with a cartilaginous surface on the metacarpal
RO bone of the thumb, concave and convex in the opposite
directions. This peculiar adaptation of the two surfaces permits
the several movements of the thumb, viz., flexion, extension,
abduction and adduction; consequently circumduction. Thus we
are enabled to oppose the thumb to all the fingers. The joint is
surrounded by a fibrous capsule sufficiently loose to admit free
motion, and stronger on the dorsal than on the palmar aspect.
The security of the joint is increased by the muscles which
surround it. It has a separate synovial membrane.
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e The metacarpal bones of the fingers are connected to
meTacarear the second row of the carpal bones by ligaments upon
SOERIE, their palmar and dorsal surfaces,

The dorsal ligaments are the stronger. The metacarpal hone
of the fore-finger has two 3 one from the trapezium, another from
the trapezoid bone. That of the middle finger has also two, pro-
ceeding from the os magnum, and the os trapezoides. That of the
ring finger has also two, proceeding from the os magnum, and the
unciform bone. That of the little finger has one only, from the
unciform bone,

The palmar ligaments are arranged nearly upon a similar plan,
The metacarpal bone of the fore-finger has one, from the trapezoid
bone. That of the middle finger has three, proceeding from the
tapezium, the os magnum, and the unciform bone. Those of the
ring and little fingers have each one, from the unciform bone.

Besides the preceding liganaents, there is another of considerable
strength, called the interosseous. Tt Proceeds from the adjacent sides
of the 0s magnum and the os unciforme, descends vertically, and
is fixed into the radial side of the metacarpal bone of the ring
finger (fig. 57). This ligament isolates the synovial membrane of
the two inner metacarpal bones from the common synovial mem-
brane of the carpus.

Separate the metacarpal bones from the carpus, and observe the:
relative form of their contiguous surfaces, The metacarpal bones:
of the fore and middle fingers are adapted to the carpus in such
an angular manner as to be almost immovable. The metacarpal
bone of the ring finger, having a plane articular surface with the
unciform bone, admits of more motion. But still greater motion
1s permitted between the unciform and the metacarpal bone of
the little finger; the artioular surfaces of each being slightly con-
cave and convex in opposite directions. The greater freedom of
motion of the metacarpal bone of the little finger is essential to
the expansion and contraction of the palm,

The carpal extremities of the metacarpal bones of the Jingers
are connected with each othep by transverse ligaments, both on
their dorsal and their palmar surfaces, They are also connected

X
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by interosseous ligaments, which extend between the bones, imme-
diately below their contiguous cartilaginous surfaces.

The digital extremities of these bones are loosely connected on
their palmar aspect by the transverse metacarpal ligament.

There are six distinet synovial membranes, proper to
i?mm.' the lower end of the radius, and the several bones of

MBRANES s 3
:f‘li:]f“ the carpus: see the diagram (p. 302).

: a. One between the lower end of the radius and the
ulna.

b. One between the radius and the first row of carpal bones.

¢. One between the trapezium and the metacarpal bone of the
thumb.

d. One between the cuneiform and pisiform bones,

e. One between the first and second rows of carpal bones (the
intercarpal joint). This extends to the metacarpal bones
of the fore and middle fingers.

f. One between the unciform bone and the metacarpal bones of
the little and ring fingers.

The first phalanx of the finger presents a shallow
FIRST JOINT : : = :
OF THE oval cavity, crusted with cartilage, with the broad
FINGERS. diameter in the transverse direction, to articulate with
the round cartilaginous head of the metacarpal bone, of which the
articular surface is elongated in the antero-posterior direction,
and of greater extent on its palmar than its dorsal aspect. This
formation of parts permits flexion of the finger to a greater degree
than extension; and also a slight lateral movement.

Each joint is provided with two strong laferal, and a palmar or
glenoid ligament,

The lateral ligaments arise from the tubercles on either side of
each metacarpal bone, and inclining slightly forward, are inserted
into the sides of the base of the first phalanx of the finger.

The palmar or glenoid ligament. This is a thick, compact,
fibro-cartilaginous structure, which extends over the palmar surface
of the joint. Its lower end is firmly attached to the base of the
first phalanx of the finger ; its upper end is loosely adherent to
the rough surface above the head of the metacarpal bone. On
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either side it is inseparably connected with the lateral ligaments, so
that with them it forms a strong capsule over the front and sides
of the joint. Its superficial surface is slightly grooved, to receive
the flexor tendons ; its deep surface is adapted to cover the head of
the metacarpal bone. Two sesamoid bones are found in the glenoid
ligament belonging to the joint between the metacarpal bone and
the first phalanx of the thumb.

The glenoid ligaments have a surgical importance for the follow-
ing reason :—In dislocation of the fingers, the facility of reduction
mainly depends upon the extent to which the glenoid ligament is
injured. If it be much torn there is but little difficulty : if entire,
the reduction is tedious and sometimes impracticable.

These joints are secured on their dorsal aspect by the extensor
tendon, and the expansion proceeding from it on either side. Their
synovial membranes are loose, especially beneath the extensor
tendons.

The corresponding articular surfaces of the phalanges
SrcoND AND 7
rast sorse  ©f the fingers and thumb are so shaped as to form a
$5.388,, hinge-joint, and, therefore, incapable of lateral move-
ment. The ligaments connecting them are similar in
every respect to those between the metacarpal bones and the first
phalanges. The glenoid ligament of the last joint of the thumb
generally contains a sesamoid bone.
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DISSECTION OF THE ABDOMEN.

G We divide the abdomen into arbitrary regions, that
division into the situation of the viscera contained in it may be more
REn easily described. For this purpose we draw the fol-
lowing imaginary lines: one horizontal across the abdomen on a
level with the cartilages of the ninth ribs; another on a level with
the anterior spines of the ilia. These lines form the boundaries
of three spaces, each of which is sub-
divided into three regions by a vertical
line drawn on each side from the carti-
lage of the eighth rib to the middle of
Poupart’s ligament. Thus, we have a
central and two lateral regions in each
space, The central region of the upper
space is termed the epigastric or scro-
bicwlus cordis, the central one of the
middle space is called the wmbilical
A region, and the central of the inferior
{ space, the hypogastric region. The
| lateral regions of the spaces from above
f::' downwards are termed the right and
1 left hypochondriac, the right and left
lumbar, and the right and left inguinal
or iliac regions, respectively.

The abdomen should be distended with air, by means of a blow-
pipe inserted into the abdominal cavity at the umbilicus.

An incision should be made from the sternum to the pubes,
another from the anterior spine of the ilium to a point midway
between the umbilicus and pubes, and a third from the ensiform
cartilage, transversely outwards towards the axilla as far as the

Fig. 58.
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angles of the ribs. The skin should then be dissected from the
subjacent adipose and areolar tissue, called the ¢ superficial fascia.’
The subeutaneous tissue of the abdomen presents the
E‘;E?;ﬁ“i“ same general characters as that of other parts, and
' varies in thickness in different individuals. At the
lower part of the abdomen, it admits of separation into two layers,
between which are found the subecutaneous blood vessels, the
absorbent glands, the ilio-inguinal nerve, and the hypogastric
branch of the ilio-hypogastric nerve,

Respecting the superficial layer, observe that it contains the fat,
and 1s continuous with the superficial fascia of the thigh, the
scrotum, and the perineum, The deeper layer is intimately con-
nected with Poupart’s ligament and the linea alba ; but it is very
loosely continued over the spermatic cord and the scrotum, and
becomes identified with the deep layer of the superficial fascia of
the perineum. These points deserve attention, since they explain
how urine, extravasated into the perineum and serotum, readily
makes its way over the spermatic cord on to the surface of the ab-
domen; but from this it cannot travel down the thigh, on account
of the connection of the fascia with Poupart’s ligament.

Superficial Between the layers of the superficial fascia on the

perficia

blood-vessels groin and upper part of the thigh, are several absorbent
SR eliode glands and small blood vessels (fig, 59). The glands
are named, according to their situation, inguinal and femoral.
The inguinal, from three to four in number, are often small, and
escape observation. They are of an oval form, with their long
axis corresponding to the line of the crural arch (represented by
the dark line in fig. 59). They receive the absorbents from the
lower part of the wall of the abdomen, from the serotum and
penis, and are therefore generally affected in venereal disease,
The lymphaties from the upper part of the abdominal parietes
terminate in the lumbar glands.

The superficial arteries in the neighbourhood arise from the
femoral. One, the epigastric, ascends over Poupart’s ligament and
ramifies over the lower part of the abdomen, inosculating with the
deep epigastric artery ; another, the pudie, crosses the spermatic
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cord, and is distributed to the skin of the penis and scrotum; a
third, the circumflexa ilii, ramifies towards the spine of the ilium.
These subeutaneous arteries, the pudic especially, often oceasion a
free hemorrhage in the operation for strangulated hernia.

The corresponding weins join the saphena vein of the thigh.
Under ordinary circumstances they do not appear in the living sub-

Fig. 59.

s

SUPERFICTAL VESSELS AND GLANDS OF THE GROIN.

1. Saphenous opening of the fascin lata, &. Buperficial pudic n.
2. Baphena vein, 6. External abdominal ring.
#. Buperficinl epigastric a. 7. Fascia lata of the thigh.

4. Buperficial circumflexa ilii a,

ject; but, when any obstruction occurs in the inferior vena cava, they
become enlarged and tortuous, and constitute the chief channels
throngh which the blood would be returned from the lower limbs.*

# A cast, in illustration of this, is preserved in the Museum of St. Bartholomew's
Hospital.




¥

ABDOMINAL MUSCLES, g1

The skin of the abdomen issupplied with nerves after
E:f:f;sm“s the same plan as the chest; namely, by lateral and

T anterior branches derived from the lower intercostal
nerves.

. The lateral cufaneous nerves come out between the digita-
tions of the external oblique muscle, in company with small
arteries, and divide into anterior and posterior branches; the
anterior supply the skin as far as the rectus; the posterior, the skin

over the latissimus dorsi. Observe, that the lateral branch of the

twelfth dorsal nerve is larger than the others, and that it passes
over the crest of the ilium to the skin of the buttock. The cor-
responding branch of the first lumbar has a similar distribution.

b. The anterior cutaneous merves come with small arteries
through the sheath of the rectus. They are not only smaller than
the lateral nerves, but their number and place of exit is less
regular. That which comes throngh the external abdominal ring
(tlio-inguinal), as well as that which comes through the wall of
the abdomen just above it (the Aypogastric branch of the ilio-
hypogastric), are derived from the first lumbar nerve. These,
however, are but repetitions of the others, and supply the skin of
the groin and scrotum in the male, and the labium pudendi of the
female.*

The deep layer of the superficial fascia should now be removed
from the external oblique, by commencing at the fleshy portion of
the muscle, and working in the course of its fibres. Care must be
taken not to remove any of its aponeurosis, which is very thin.
The digitations of this muscle with the serratus magnus and latis-
simus dorsi must also be made out,

St The abdominal muscles, three on each side, are
the abdomi-  arranged in strata, named, after the direction of their
nal will © Sfibres; the' ‘external oblique,” ¢internal oblique,’ and
“transversalis.” They terminate in front in strong aponeuroses,
arranged so as to form a sheath for a broad muscle, called the

* A third small nerve, namely, the genital branch of the genito-crural, comes through
the external ring. It lies behind the cord close to the outer pillar,
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‘ rectus,’ which extends perpendicularly on each side the linea alba
from the sternum to the pubes (fig. 60, p- 314).
. This mur;c]e.r:a-ra'&ea from the eight or nine lower ribs,
Shbsius. by as many pointed bundles, called ¢ digitations.’ The
upper five of these fit in with similar bundles of the
serratus magnus, and are obvious during life; the three lower cor-
respond in like manner with the origin of the latissimus dorsi; but
they cannot be seen unless the body be turned on the side. The
upper part of this muscle descends obliquely forwards, and ter-
minates on the aponeurcsis of the abdomen ; the lower proceeds
almost perpendicularly from the last ribs, and is inserted.into the
outer lip of the anterior two-thirds of the crest of the ilium.*
The aponewrosis of the external oblique increases in strength,
breadth, and thickness, as it approaches the lower margin of the
abdomen, this being the situation where the greater pressure of
the viscera requires the most effective support. Its tendinous
fibres take the same direction as the muscle, and form the ¢ linea
alba, by their decussation in the middle line from the ensiform
cartilage to the pubes.
Poubseiia Along the line of junction of the abdomen with the
ligament or  thigh, the aponeurosis extends from the anterior spine
crural arch.  op tho jlium to the spine of the pubes, and forms an
arch over the intermediate bony excavation (p. 317). This, which
is termed the erural arch, or, more commonly, Poupart’s liga-
ment,t transmits the great vessels of the thigh, with musecles and
nerves. Near the pubes is an opening in the aponeurosis for the
passage of the spermatic cord in the male, and the round ligament
in the female. It is called the ¢eaxfernal abdominal ring. Of
this, as well as of the erural arch, you must postpone the more
particular examination till the dissection of the parts concerned in
inguinal hernia. The external oblique should be carefully detached

* From its position and the direetion of its fibres, it is manifest that the external
oblique represents, in the abdomen, the external intercostal muscles of the chest.

t This was first described by Fallopius, an Italian anatomist, in his * Observationes
Anatomiem, published in 1561. It was subsequently deseribed by Poupart in 1705,
in the ‘ Mem. de 1'Acad. de Paris,’ and is now commonly called * Poupart's ligament.’
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from the ribs and the crest of the ilium, and turned forwards as
far as this can be done without injuring its aponeurosis or the
crural arch. The second museular stratum will thus be exposed,
and recognised by the difference in the direction of its fibres which
puss upwards and inwards,
This musele arises from the outer half of the erural
Iﬂi?““ﬂl arch, from the anterior two-thirds of the middle lip of
il the crest of the ilium, and from the fascia lumborum.
The fibres ascend obliquely, and are inserted partly into the
abdominal aponeurosis, partly into the cartilages of the three or
four lower ribs,®
The internal oblique should be detached from the ribs, and from
the crest of the ilium, and turned forwards; but that portion of it
connected to the erural arch must not be disturbed. In removing
the internal oblique, we are apt to cut away the transversalis. To
avoid this mistake, dissect near the crest of the ilium, and endeavour
to find an artery which runs between the muscles, and serves as a
guide. This artery, called the deep °circumflexa ilii. proceeds
from the external iliac, and supplies the abdominal muscles, Be-
neath the internal oblique the continuations of the intercostal nerves
and vessels are brought into view. These must be preserved.
;. Lhis muscle arises from the outer third of the crural
Transversalis. 4 :
arch, from the anterior two-thirds of the crest of the
ilium, from a fascia attached to the transverse processes of the
lumbar vertebra, and, lastly, from the inner surfaces of the six or
seven lower costal cartilages, by digitations which correspond with
those of the diaphragm. From this origin the fibres proceed hori-
zontally forwards, and terminate in the abdominal aponeurosis,
Some of its fibres arch downwards, and are attached conjointly with
fibres of the internal oblique into the pubes,
T This musele lies perpendicularly along the front of
the abdomen, and is enclosed in a sheath formed by the
aponeuroses of the lateral muscles of the abdomen. To expose it,
therefore, slit up its sheath along the middle, and reflect the two

* The internal oblique represents in the abdomen the internal intercostal muscles
of the chest, ;
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halves. It arises by twotendons, the inner of which is attached to
the symphysis, the oufer, to the crest of the pubes. It is inserted
into the fifth, sixth, and seventh costal cartilages. Notice the
tendinous intersections across the muscle called ¢ linew transverse,’
which are only incomplete repetitions of the ribs in the wall of the
abdomen.®* Their number varies from three to five, but there are
always more above than below the umbilicus. These tendinous
intersections adhere closely to the sheath in front, but not behind ;
consequently, matter formed between the front of the rectus and
its sheath would be confined by two intersections; not so on the
back of the muscle, for matter might travel down the entire length
of it.

The sheath of the rectus is composed in front by the aponeurosis
of the external oblique,
and half the thick-
ness of that of the in-
ternal oblique ; f while
the back of the sheath
comprises the aponeu-
4 rosis of the transversa-
i lis, and the other half
of the internal oblique
(fig. 60). This, however,
applies only to the up-
per three fourths of the

musele; the lower fourth
DIAGRAM OF A TRANSYVERSE SECTION THROUGH THE haﬁ no Bhe&th he]lind'
ABDOMINAL MUSCLES,

for all the aponeuroses
pass in front of it.

This small triangular muscle is situated near the
pubes, close to the linea alba, and has a sheath of its
own, It arises from the upper part of the pubes in front of the
rectus, and terminates in the linea alba about midway between the

Pyramidalis.

# Some animals—e.g. the crocodile—have bony abdominal ribs.
+ The line where the internal oblique splits—namely, along the outer border of the
rectus —is called the linea semilunaris.
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pubes and the umbilicus. Tt is said to be of use in tightening the
linea alba, but it does not appear to have any special purpose
in the human subject, for it is sometimes deficient on one or even
both sides,

Along the middle line of the abdomen the several
aponeuroses decussate so as to form a white tendinous
line extending from the sternum to the pubes. This is the ¢ linea
alba :’ it is but a continuation of the sternum deprived of its
earthy matter, in adaptation to the functions of this part of the
body. A little below the middle of it, is situated what was in the
feetus the opening for the passage of the umbilical vessels. After
birth, the vessels being no longer required, the opening gradually
closes, and becomes plugged by their fibrous remains.

Since the linea alba is the thinnest part of the abdomen, and is
free from blood vessels, it is chosen as a safe line for tapping in
dropsy, and for puncturing the bladder in retention of urine.

By dividing the rectus transversely near the umbilicus, and
raising it from its position, we have a complete view of the manner
in which the sheath is formed; we observe, too, that this is very
indistinet behind the lower fourth of the musele. Ramifying in
the substance of the musele is a large artery, called the € epigastric,’
a branch of the external iliac ; also the continuation of the internal
mammary, which descends from the subeclavian.

Nexves of the Lhese nerves are the continuations of the six lower
abdominal  intercostal nerves, and of the first lumbar, They have
i the same general course and distribution, They run
forwards between the internal oblique and transversalis towards
the rectus. They furnish branches to the abdominal muscles,
and each gives off its lateral and anterior cutaneous branches,
described p. 311.

Action of the 11 consequence of their stratified arrangement, and
abdominal  the different direction of their fibres, the abdominal
TS . mnscles answer many important purposes:—1. The
abdominal museles maintain a gentle but effective pressure upon
the viscera, and serve to shield them from ijury., The pressure is
proved by the fact that the bowels are almost sure to protrude

Linea alba.
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through a wound of the abdominal wall. The protection is proved
by the hard blow which the abdomen will stand provided its muscles
are on their guard; 2. They are the principal muscles concerned
in forcible expiration ; 3. By compressing the viscera in conjunction
with the diaphragm, they are the chief agents in the expulsion of
the fices and urine, also in vomiting, sneezing, laughing, cough-
ing ; 4. They act, each in its own way, as movers of the trunk ;
e. g. the right external oblique, co-operating with the left internal
oblique, can draw the trunk towards the left side, and vice versd.
The recti raise the body from the horizontal position, as any one
may ascertain by laying the hand on the abdomen while rising
from the ground.

EXAMINATION OF THE PARTS CONCERNED IN INGUINAL HERNIA.

Genoralidea  TLAVING proceeded so far in the examination of the
of the sub-  abdominal wall, now turn your attention to the anatomy
aRee: of the parts concerned in inguinal hernia.

The testicle, originally formed in the loins, passes, about the
eighth month of foetal life, from the abdomen into the scrotum,
through an oblique canal in the wall of the abdomen, called the
¢ inguinal canal.” A portion of peritoneum is ponched out before
the testicle, and constitutes the tunica vaginalis testis. The blood
vessels, nerves, and excretory duct are drawn down after the
testicle and form the spermatic cord. The inguinal canal is
valvular and runs obliquely, so that the abdominal wall may the
better resist protrusion of the viscera.

The wall of the abdomen, as previously stated, is composed of
strata of different structures, and we shall presently find that the
gpermatic cord, as it passes through each stratum, derives from
each a covering similar in structure to the stratum itself. Of these
strata there are three: the first—that is, the aponeurosis of the
external oblique—is called the ¢ aponeurotic stratum ; ’ the second—
that is, the internal oblique and transversalis muscles—is called the
¢ muscular stratum;’ the third—namely, the fascia transversalis,
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which lines the under aspect of the transversalis muscle—is called
the ¢ fascial stratum.” The most intelligible way of in vestigating
the subject is to examine each stratum as it appears on dissection 3
and then to consider the inguinal canal as a whole. First, then, of
the aponeurotic stratum.

k The lower border of the aponeurosis of the external
ﬁﬁﬁﬁﬁmﬁl oblique, extending from the spine of the ilium to the
E};:‘;‘;};’;g spine of the pubes, constitutes Poupart’s ligament, or

the crural arch. Above, and somewhat to the outer
side of the spine of the pubes, is situated an openi ng in the apon-
eurosis called the © external abdominal ring, which varies in size

1, External abdominal
ring.

2. Gimbernat’s lipament.

&. Poupart's ligament, or
outer pillar of the
ring.

4. Internal pillar of tha
ring.
&, Position of tha inler-

nal ring, in dotted
ontline,

DIAGHAM OF POUPART'S LIGAMENT, OF THE APONEUROSIS OF THE EXTERNAL OBLIQUE,
AND OF THE EXTERNAL ABDOMINAL RING.

and shape in different individuals. In the male it is a triangular
opening about an inch long, with its base towards the pubes, and
will admit the passage of a finger. In the female it is smaller,
and transmits the round ligament of the uterus. It is bounded
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above and below by the free margins of the aponeurosis, which are
called its ¢ columms or pillars” The inner or upper pillar is thin,
and is attached to the front of the pubes, and decussates with
its fellow of the opposite side in front of the symphysis. The
outer pillar is thicker and stronger, and has three attachments ;
one to the spine of the pubes (Poupart’s ligament), another for
nearly an inch along the linea ilio-pectinea (Gimbernat’s liga-
ment), and a third (triangular ligament) consists of a few fibres
which pass upwards and inwards beneath the inner pillar as far as
the linea alba, where they are continuous with the aponeurosis
of the opposite side. At the lower part of the aponeurosis
of the external oblique, there are a number of arched fibres called
¢ intercolumnar bands, which are strongest at its lowest part,
above the external ring. Their purpose is to strengthen the
opening and prevent the ring from enlarging.

Attached to the margin of the external ring is a thin fascia, the
imtercolumnar or spermatic fausecia, which is prolonged over the
spermatic cord, and forms a thin covering over it extending down
into the secrotum. The spermatic cord in its passage through the
ring rests upon the external pillar.

Suscular To examine the muscular stratum, the aponeurosis
tratum and of the external oblique must be reflected. This is to
cremaster. Lo done by making a transverse incision through it,
from the spine of the ilium to the linea alba and another at right
angles to it, along the linea alba to the pubes. The triangular
flap of aponeurosis is to be reflected and turned downwards,
without injuring the external ring or the crural arch. The
muscular stratum is now fairly exposed. This stratum consists
of the combined fibres of the internal oblique and transverse
muscles : these, so far as our present subject is concerned, may be
considered as one, having the same origin, direction, and insertion.
Their origin is from the outer half of the erural arch ; their diree-
tion is transversely towards the mesial line, and they terminate
upon a thin aponeurosis termed the ¢ conjoined tendon, which is
inserted into the upper part of the pubes and the linea alba
(fig. 62). This tendon is situated immediately behind the ex-
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ternal ring, for the purpose of strengthening the abdominal wall
just at a part where, without such provision, the liability to
hernia would bave been very great.

From the middle of the crural arch, and from the lower part of
the internal oblique, arises the ¢cremaster muscle,” which is thin
and pale, or the reverse, according to the condition of the
subject. Its fibres descend in front of the cord, and then arch up
aguin towards the pubes, forming a series of loops of different

Fig. a2.

2. CUremnaster muscle
passing down in
loops  over the
cord.

1. Conjoined tendon of
internal obligone and
transversalis.

DIAGRAM OF THE LOWER FIBRRES OF THE INTERNAL OBLIQUE AXND TRANSVERSATIS, WITH
THE CREMASTER MUSCLE.

lengths; some, reaching only as low as the external ring, others
lower still, whilst the lowest cover the tunica vaginalis of the
testicle. Its nerve comes from the genital branch of the genito-
crural, and its artery from the deep epigastric. The internal
oblique and transversalis must now be reflected, by making inci-
sions similar to those for the reflection of the aponeurcsis of the
external oblique : this must be done carefully, so as to disturb as
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little as possible the transversalis fascia, which lies immediately
behind.
_ The third and last stratum is the fascia, which lies
;T:::E::::n behind the transversalis muscle. It is attached, below,
to the crural arch, thence ascends, and gradually
diminishing in thickness, is lost on the under surface of the
transversalis muscle. Its inner border is connected to the margin
of the rectus, to the lower margin of the conjoined tendon, and

Fig. 63.
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DIAGRAM OF THE FASCIA TRANEVERSALIS SEEN FROM THE FRONT.

also to the pubes. This fascia is strongest just behind the external
ring, and but for it and the conjoined tendon, there would be a
direct opening into the cavity of the abdomen through the external
ring. The outer half of the fascia is very firmly connected to the
crural arch, and also to the fascia iliaca; but the inner half is
loosely connected with the crural arch, and passes down under it, 4

over the femoral vessels into the thigh, and forms what is called
¢ the sheath of the femoral vessels.’
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: The opening in the fascia transversalis through which
ﬂfiﬁl?fm the spermatic cord passes, is called the ¢ internal abdo-
S minal ring.”* It corresponds to a point midway between
the anterior superior spine of the ilium and the symphysis pubis,
and about two-thirds of an inch above the crural arch, It is oval
in shape, with the long diameter directed nearly vertically; its
margin is well defined on the pubic side, but not on the iliac, and
from its border is continued forwards a funnel-shaped prolongation
over the cord as it passes through the opening. This covering,
thin and delicate, is termed the ¢ infundibuliform faseia.’ (This
is not seen in the diagram.) Close by the inner border of the in-
ternal ring, the epigastric artery will be found ascending to enter
the substance of the rectus,

To see that part of the peritoneum concerned in inguinal hernia,
the fascia transversalis must be removed by incisions similar to
those recommended before. The fascia is easily separable from
the peritoneum, which is situated immediately behind it. The
peritoneum at the inner ring presents a well-marked depression,
which varies, however, considerably; in some being scarcely visible ;
in others, being continued downwards info the inguinal canal, in
the form of a pouch., In some instances, a communication will be
found still existing between the general cavity of the peritoneum
and the tunica vaginalis testis,

: Having examined the several strata through which
gﬁlt_““l the spermatic cord passes, replace them in thejr
natural position, and examine the inguinal canal as a

whole.  You will perceive that its direction is obliquely downwards
and inwards., Tts length in a well-formed adult male is from one
and a half to two inches. Tt is bounded in front by the aponeurosis
of the external oblique ; behind, by the fascia transversalis and the
conjoined tendon of the internal obligue and transversalis ; above,

by the lower fleshy fibres of the internal oblique and transversalis ;
below by the crura] arch '

* Or the inner aperture of the inguinal eanal.
EF
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for oy In a surgical point of view this is one of the most
relations of important arteries in the body. It arises from the ex-
:";ﬂ‘fﬁ:ﬁ:‘; ternal iliae, just before this vessel passes under the

crural arch. Tt ascends inwards between the fascia
transversalis and the peritoneum, forms a gentle curve round the
inner side of the internal abdominal ring, and consequently on
the inner side of the spermatic cord, and then enters the rectus
musele, in which it is gradually lost.

The artery is accompanied by two veins, of which the larger is
constantly found on the inner side of it. They terminate by a
single trunk in the iliac vein.
iy Of the branches ut: the epigastric artery the most
of the epi- important is the pubie” It runs inwards, behind the
e crural arch, towards the pubes, and derives its chief
practical interest from the fact that it is liable to be wounded in
dividing the stricture in femoral hernia.* But its size varies in
different subjects, and is sometimes s0 small as to escape observa-
tion. The second bramch is the ¢ eremasteric.’ It supplies the
coverings of the cord, and chiefly the cremaster muscle. After
giving off other unnamed muscular branches, the main trunk ter-
minates in the rectus by minute inoseulations with the internal
maminary.

Such is an outline of the anatomy of the parts concerned in
inguinal hernia. The description applies equally to the female,
provided the round ligament be substituted for the spermatic
cord. Of eourse the inguinal canal is proportionably smaller, and
there is no cremaster.

When a piece of intestine escapes through the inner
ﬂﬁtﬁﬂ:ﬁ ring, along the inguinal canal with the cord, and pro-
kinds of in-  tyndes through the outer ring, it is called an external
Euinelusiee or obligue inguinal hernia. If the intestine stop in the

# There is a preparation (No. 83, Ser. 17)in the Museum of 5t. Bartholomew's Hos-
pital quite to the point. The patient had profuse ‘haemmhnge, which commenced
five hours after the operation. He died with peritonitis.

+ A hernia is sometimes called external or internal, according to the relationship
of the protrusion to the epigastric artery ; thus, an oblique _inguina.l hernia which first
protrudes through the inner ring is called an external hernia, and vice versd.
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inguinal canal, it is called an incomplete inguinal hernia; such
an one is generally of small size, and sometimes difficult of detec-
tion. Lastly, if a portion of intestine escape at once through the
external ring, then it is called an énternal or direct inguinal
hernia,

e An oblique inguinal hernia has all the coverings of

overings of -
the different the cord. Beneath the skin, therefore, and the sub-
iz cutaneous tissue there will be—
1. The spermatic fascia, derived from the aponeurosis of the
external oblique.
2. The cremaster musele, derived from the internal oblique
and transversalis,
3. The infundibuliform faseia, derived from the fascia trans-
versalis,
The incomplete inguinal hernia will be covered hy—
1. The aponeurosis of the external oblique,
2. The cremaster,
3. The infundibuliform fascia.

The direct inguinal hernia will be covered by—
1. The spermatie fascia.
2. The fascia transversalis.*

In all cases, or at any rate with very few exceptions, the im-
mediate investment of the intestine is the peritoneum. This con-
stitutes the sac of the hernia. The opening of the sac, communi-
cating with the abdomen, is called its mouth, then comes the
neck, and, lastly, the body or expanded part of the sac.

Gorigeiiital There are two varieties of oblique inguinal hernia,
and infantile termed the ¢ congenital’ and the ¢infantile,’ to which a,
pernis, passing allusion must be made. The congenitalt

* What becomes, it may be asked, of the fibres of the conjoined tendon of the in-
ternal oblique and transversalis ? They are either protruded before the peritoneum, or
permit the hernia to slip between them.

T The term ‘ congenital ' applied to this form of hernia is apt to suggest the idea
that it oceurs at birth. But this is not of necessity so. Althongh the state of parts
favourable to its ocourrence exists at birth, the hernia itself may not take place till
many years afterwards; in fact, at any period of life,

Y2
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variety occurs when a protrusion of intestine takes place through
the narrow canal, which in some cases persists between the general
cavity of the peritoneum and the tunica vaginalis testis, in conse-
quence of the non-obliteration of the original comm unication
between them. In this variety, the intestine surrounds the tes-
ticle, and the hernial sac is formed by the tunica vaginalis testis
(fig. 64). The infantile variety is rare, and occurs when the
original peritoneal canal alluded to, is only partially obliterated.
The result of which is, that the tunica vaginalis testis may reach
as high as the external or even the internal abdominal ring. Now
in this variety of hernia, the intestine protrudes a sac behind the
abnormal extension of the tunica Fig. 64. *

vaginalis; so that, in front of

the hernia there are three layers

of peritoneum ; namely, two

formed by the tunica vaginalis

testis, and one by the hernial

sac (fig. 64).

Pamision The spermatic cord is generally situated behind and
spermatic  on the outer side of a hernial sac. In some cases, how-
cord in refer- - -

once to the €ver, the hernia separates the copstituents of the cord,
hernia. so that one or other of these may lie on the front of
the protrusion.

The stricture may be seated either at the external
ring, the internal ring, or at any intermediate part.
Sometimes there is a double stricture, one at the ex-
ternal ring, the other at the internal.

The stricture, however, may be caused by the mouth of the sac
itself, independently of the parts outside it ; for the peritoneum
may become thickened and indurated, and sufficiently unyielding
to strangulate the protruded parts.

Directionin Ve cannot do better than adhere to the golden rule
which the  laid down by Sir A. Cooper; namely, to divide® the
ldbe  stricture, in all cases, directly upwards. In this direc-
divided, tion, we are least likely to wound the epigastric artery.

Seat of
stricture,

* Tig. 64. The arrows denote the course of the hernia.
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Whoever has the opportunity of dissecting an old

Changes pro- : : . . i e
duced by an hernia, of some size, will observe that the obliquity
old and large ¢ the jnguinal canal is destroyed. The constant
hernia, : = : ;

dragging of the protruded viscera gradually brings the
internal ring nearer to the external, so that at last the one gets
quite behind the other, and there is a direct opening into the
abdomen. But the position of the epigastric artery with regard
to the sac remains unaltered. It is still on the inner side of the
neck of the sac.

In hernia of long standing, all its coverings undergo a change.
They become thickened and hypertrophied to such an extent, and
so altered from what they once were, that they scarcely look like
the same parts.

Expose the contents of the abdomen, by an incision from the
ensiform cartilage to the pubes a little to the left side of the
linea alba, so as to preserve a ligament, ‘ligamentum teres,’
which passes from the umbilicus to the liver, and also a cord, ¢ the
urachus,” which ascends in the middle line from the bladder to the
umbilicus ; then make another ineision transversely on a level
with the umbilicus, and turn the flaps outwards.

On the under surface of the lower right flap, the
peritoneum is raised into a fold by a fibrous cord,
passing from the bladder to the umbilicus ; this is the ‘urachus,’
which in feetal life is a tube connecting the bladder with the
allantois, On either side of the urachus are two other folds in-
closing cords which ascend obliquely towards the umbilicus: these
are the impervious remains of the umbilical arteries,

Take now a survey of the viscera before they are disturbed from
their relative positions. :

What is seen 10 theright hypochondrium the liver is seen project-
onopening ing more or less below the cartilages of the ribs, and
the abdomen. 41, o fundus of the gall-bladder below the edge of the
liver, near the end of the ninth costal cartilage. In the left hypo-
chondrium is seen more or less of the stomach., Across the
umbilical region extends a broad fold of the peritoneum containing
fat, the great omentum, which descends from the lower border of

Urachus,
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the stomach to the pelvis, forming a curtain over the convolutions
of the small intestines. The breadth of this fold varies in different
instances, sometimes being so shrunk and ecrumpled as to be scarcely
visible. The lower part of the belly and part of the pelvis are
occupied by the small intestines. The urinary bladder is not
apparent, unless distended sufficiently to rise out of the pelvis,
In the right iliac fossa is the ‘caput coli,’ the commeneement of
the large intestine ; but the ascending part of the large intestine
in the right lumbar region, and the descending part of it in the
left, are not visible unless distended: they lie contracted at the
back of the abdomen. These are the viscera usually seen on
opening the abdomen ; but a certain latitude is to be allowed, as
sometimes more of one organ is seen and less of another, according
as this or that is distended or hypertrophied. Much also depends
upon the amount of pressure which the ribs have undergone during
life.
Pastistine The position of each viscus should now be examined
position of  separately, and first that of the stomach.
each viseus.  The stomach is irregularly conical in shape. Its
(e stomscl great end is situated in the left hypochondrium ; its
narrow or pyloric end extends obliquely across the epigastrium into
the right hypochondrium, where it is overlapped by the liver.
The relative position and size of the stomach vary according to the
amount of distention ; when much distended the anterior surface,
owing to the greater mobility of the great curve and the pylorie
end of the stomach, is turned upwards, and the lower border,
forwards.
The first part of the intestinal canal is termed ¢ ¢nfes-

Duodenum. . - b :

tinum duwodenwm, because it is about twelve inches
long. Commencing at the pyloric end of the stomach (p. 338), the
duodenum ascends as high as the neck of the gall-bladder; then,
suddenly bending, it descends in front of the right kidney; lastly,
making another bend, it crosses the spine obliquely towards the
left side of the second lumbar vertebra: here the intestinum
¢ jejunum’ begins, and this part of the canal may be seen by
raising the transverse colon. Thus then, the ¢ duodennm * describes
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a kind of horse-shoe curve, of which the concavity is towards the
left, and embrices the large end or head of the pancreas. For
convenience of deseription, the duodenum is divided into an ascen-
ding, a descending, and a transverse portion. The first is completely
surrounded by a peritoneal covering; the second and third are
only covered by peritoneum in front, and are fixed to the back of
the abdomen. The relative anatomy of the duodenum will be
more fully seen hereafter.

Pursuing its course from the left side of the second
lumbar vertebra, the intestinal canal forms a number
of convolutions, which are loosely connected to the
spine by a broad peritoneal fold termed the ¢ mesentery.” Of these
convolutions, the upper two-fifths constitute the ¢ infestinum
Jejunwm;’ the lower three-fifths the intestinum ilewm.” This
is an arbitrary division. There is no definite limit: the character
of the bowel gradually changes—that is, it hecomes less vascular,
has fewer folds of the lining membrane, and its coats are therefore
less substantial to the feel.

Pt In the right iliac fossa, the small intestine opens into
ment of large the left side of the colon, which is easily recognised by
Htestine  ts sacculated appearance: here the large intestine
begins: here is the ilio-ceecal valve (fig. 65). Immediately below
the junction, the large intestine is expanded into a blind pouch,
called the cawewm or caput coli. Into the back part of this pouch
opens a little tube closed at the other end, called the ‘appendiz
vermiformis.” This tube is generally three inches long, about as
thick as a tobacco-pipe, and is either coiled up behind the cazeum,
or connected to it by a peritoneal fold, so as to hang loose in the
pelvis. The commencement of the large intestine is generally
confined by the peritoneum to the iliac fossa, in which it lies.*
Tracing it from this point, it ascends through the right lumbar
region in front of the right kidney ; then, crossing the umbilical

Jejunum and
ileum,

* * But this is not invariably so. The bowel is, in some subjects, connected to the
fossa by 4 fold of peritonenm or a ‘ meso-cecum.’ 1 have often seen this fold suf-
ficiently loose to allow the caput coli to travel over to the left iliae fossa,
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region towards the left side,* it descends in front of the left
kidney t down the left lumbar region into the iliac fossa, where it
curves like the letter S. These successive portions of the large
intestine are termed, respectively, the ascending, transverse, de-
scending, and sigmoid parts of its course. Lastly, the bowel enters
the pelvis on the left side of the sacrum, and here takes the name
of ¢ rectum.’ This term, so far as concerns the human subject, is

Fig. 6.

1. Tlenm.
2. Cepcum or capot coli.
#, Appendix vermiformis.

SECTION THROUGH THE JUNCTION OF THE LARGE AND SMALL INTESTINE TO SHOW THE
1LIO-CECAT. VALVE.

misapplied ; the canal runs anything but a straight course through
the pelvis, for it curves so as to adapt itself to the sacrum.
Looking at the entire course of the colon, obserye that it forms

# This transverse part of the colon, in some instances, makes a coil behind the
stomach to the diaphragm ; such a state of things, when the bowel happens to be dis-
tended, is apt to give rise to symptoms of diseased heart. See some observations in
point by Dr. Copland, in Lond. Med. Gaz. 1847, vol. v. p. 660,

4 The contiguity of the ascending and descending colon to the right and left kidney

respectively, explains the occasional bursting of renal abscesses into the intestinal

canal.

i %
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an arch, of which the concavity embraces the convolutions of the
small intestines.

3 The small intestines, including the duodenum, vary
Length of the : - . : .
alimentary  from sixteen to twenty-four feet in length, and the
eanal. large intestines from five feet to five feet and a half;
these measurements are subject to some variation according to the
height of the individual. TIn round numbers, we may say that the
small and large intestines are from five to six times the length of
the body.

The liver oceupies the whole of the right hypo-
chondrium, and extends over the epigastric region mor
or less into the left. Unless the individual be very corpulent, we
can ascertain during life the extent to which the liver projects
below the costal cartilages, and the general dimensions of the
organ may be tolerably well told by percussion. Its anterior
border is sharp and thin; its posterior is broad and connected
to the diaphragm by peritoneal ligaments, Its under surface
overlays part of the stomach, of the duodenum, of the right
kidney, of the transverse colon, and of the suprarenal eapsule: its
upper surface is convex, and accurately adapted to the arch of the
diaphragm. To this muscle the liver is connected by folds of
peritoneum, called ¢ ligaments.” One of these, nearly longitudinal
in direction, and called the ¢suspensory,’ or, from its shape, the
¢ fulciform’ ligament, is situated a little to the right of the mesial
line. The free edge of it in front contains the impervious remains
of the umbilical vein, called the ‘round’ ligament. The sus-
pensory ligament, traced backwards, leads to another broad fold
extending horizontally from the diaphragm to the posterior
border of the liver ; this constitutes the lateral’ ligament, right
or left, according as we trace it on one or other side of the falciform
licament.

The junction of the lateral and falciform ligaments is deseribed
by some authors as the coronary ligament.

The gall-bladder is the reservoir for the bile, and is
closely confined by the peritoneum in a slight depres-
sion on the under surface of the liver. Its lower end or fundus

The liver.

Gall-bladder,
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projects beneath the cartilage of the ninth rib. This is important
practically. It sometimes happens that the gall-bladder, in conse-
quence of some obstruction to its duet,becomes unusually distended,
and occasions a swelling below the margin of the ribs, which might
be mistaken for an hepatic abscess.* The close proximity of the
gall-bladder to the duodenum and the transverse colon explains the
oceasional evacuation of gall-stones by uleeration into the in-
testinal canal.t

The spleen is deeply situated in the left hypo-
chondrium, between the stomach and the ninth, tenth,
and eleventh ribs. Its outer surface is smooth and convex, to
correspond with the diaphragm and the ribs; ifs inner surface,
where its great vessels enter, is concave and connected to the
great end of the stomach by a peritoneal fold called the © gastro-
splenic omentum.’ Generally, too, the spleen is eonnected by a
small peritoneal fold; the suspensory ligament, to the under
aspect of the diaphragm.}

This is the salivary gland of the abdomen. It lies
behind the stomach, transversely across the spine, about
the level of the first lumbar vertebra. Its right end or head is con-
tained within the ecurve of the duodenum : its left end or tail
extends as far as the spleen. The further connections and relations
of the pancreas cannot in this stage of the dissection be satis-
factorily seen.

The kidneys are situated in the lumbar region,
nearly opposite the two lower dorsal and the two upper
lumbar vertebrs; the right being a little lower than the left.
They lie imbedded in fat, partly upon the quadratus lumbornm,
partly upon the psoas. In contact with the right kidney, we have
the liver, the second part of the duodenum, and the ascending
colon; in contact with the left, are the spleen, the end of the
pancreas, and the descending colon.

The spleen.

Pancreas,

Kidneys.

* See cases in point recorded by Andral, Clin. M&A. tom. iv.; and Graves, Dublin

Hospital Report, vol. iv.
4 See preparations in the Museum, Ser. 16, No. 84,

{ Tvery now and then we find in the gastro-splenic omentum cne or more little
spleens in addition to the large one,
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This body is situated at the top of the kidney, It
lies upon the erus of the diaphragm. You will see
the right renal capsule by lifting up the liver; the left, by lifting
up the spleen, and the great end of the stomach.

A certain range of motion being necessary to the
abdominal viscera, they are provided with a serous
membrane, called the ¢ peritoneum.” This membrane is, like other
serous membranes, a closed sac, one part of which lines the con-
taining cavity, the other is reflected over the contained viscera.
These are respectively termed the pariefal and the visceral layers,
In the female, however, it is not, strietly speaking, a closed sac,
sinee it communicates with the cavity of the uterus through the
Fallopian tubes. The internal surface of the peritoneum is smooth
and polished, and lined by squamous epithelium : the external
surface, the subperifoneal tissue, is composed of areolar tissue
which connects the internal layer to the invested viscus or
abdominal parietes. There is nothing between the parietal and
the visceral layers, in other words, inside the sae, but just sufficient
moisture to lubricate its smooth and polished surface. The viscera
are all, more or less, outside the sac; some lie altogether behind
it, as the pancreas, kidneys, and renal capsules ; others, as the lower
parts of the duodenum, emcum, ascending and descending colon,
are only partially covered by it; while others, as the stomach,
liver, jejunum, ileum, and some parts of the large intestine, are
completely invested by it: these latter push the visceral layer
before them, and so give rise to membranous folds ; the larger the
fold, the freer is the mobility of the viscus which occasions it.

Now trace the peritoneum as a continuous membrane,
Since the peritoneum is a perfect sac, it matters not
where we begin, for we must come back to the starting

Henal capsule,

Peritoneum.

Course of the
peritoneum.

point.

Supposing, then, a longitudinal section to be made through the
viscera in the middle of the body, one might trace the peritoneum
thus—beginning at the diaphragm, and taking, for brevity’s sake,
two layers at a time (fig. 66).

From the diaphragm two layers of peritoneum proceed to the
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liver, forming its lateral ligaments; they separate to incloge the
liver, meet again on its under aspect, and pass on, under the name
of the gastro-hepatic omentum, to the small curve of the stomach.
Separating here they embrace the stomach, and meeting again at

Fig. 65 a.

DIAGRAM OF THE FERITONEUM.

its greater curve, pass down as a
curtain over the small intestines
to form the great omentum. At
the lower margin of the great
omentum, they are reflected up-
wards (so that the great omentum
consists of four layers), to the front
of the colon, which they inclose,
and after joining again at the back
of the colon, proceed to the gpine,
forming the transverse meso-colon.
At this situation the two layers di-
verge, the upper one ascends in
front of the pancreas, and the
crura of the diaphragm to its
under surface, at which point we
started.*®

The lowerlayer is reflected from
the spine over the small intestines
back again to the spine, to form
the mesentery. From the root of
the mesentery it descends into
the pelvis, and invests the upper
two-thirds of the rectum. From
the rectum, in the male, it is re-
flected to the posterior part of the
bladder, forming the recto-vesical

* In fotal life, the ascending layers of the great omentum may be traced back to the
spine near the. pancreas; and here the layers diverge from each other. The upper
layer ascends in front of the pancreas to the diaphragm ; the lower layer proceeds over
the arch of the colon, and then back to the spine, thus forming the transverse meso-
colon. Tts reflections afterwards are the same as in the adult. As the feetus grows,
‘the great omentum becomes adherent to the arch of the colon,
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poueh, and thence to the wall of the abdomen, along which we
trace it up to the diaphragm. In the female, it is reflected from
the rectum on to about one inch of the posterior wall of the
vagina, constituting the recto-vaginal pouch, and thence over all
the back, but only about half-way down the front of the uterus,
to the posterior wall of the bladder; after which its reflections
are the same as in the male.

Such is the course of the peritoneum as seen in a longitudinal
section, but there are certain lateral reflections which cannot be
seen except In a transverse section: thus, from the great end of
the stomach, two layers proceed to the spleen, forming the gastro-
splenic omentum ; from the transverse meso-colon it is reflected on
either side over the ascending and descending colon.

The following parts of the alimentary canal are only partially
covered by peritoneum: the descending and transverse portions
of the duodenum, the caeum, the ascending and descending colon,
(with exceptional cases) the lower part of the rectum.

Anatomists speak of the lesser cavity of the peritoneum as dis-
tinguished from the greater. This lesser cavity, or sac of the
omentum, is situated behind the stomach and the descending layers
of the great omentum. If air be blown through the foramen of
Winslow (which is the constricted communication between the
greater and lesser cavities of the peritoneum), we distend the lesser
cavity ; it is bounded, in front, by the lesser omentum, the stomach,
and the descending layers of the great omentum ; behind, by the
ascending layers of the great omentum, the colon, and the trans-
verse meso-colon ; above, by the liver.

This foramen is the narrow cireular opening between
the greater and lesser cavities of the peritoneum,
through which the two cavities communicate. It is
situated behind the right edge of the gastro-hepatie, or lesser
omentum. By passing your finger into it, you will find the
foramen bounded akove by the lobulus Spigelii of the liver, beloaw,
by the commencement of the duodenum, in front by the lesser
omentum, and behind by the vena cava inferior.

The several folds, formed by the reflections of the peritonewm,

Foramen of
Winslow.
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which connect the viscera either to each other or to the back of
the abdomen, have now to be examined.

This is the fold which suspends the small intestines
from the back of the abdomen. To see it, raise the
great omentum and the transverse arch of the colon. Its attached
part or root extends from the left side of the second lumbar
vertebra obliquely across the spine to the right iliac fossa. The
loose part of the mesentery curves as it were like a ruffle, and
incloses the small intestines from the beginning of the jejunum to
the end of the ilenm. Between its layers the mesenteric vessels,
nerves, glands. and lymphaties must be made out.

This broad fold connects the transverse colon to the
El';‘;‘;“’:gl':‘; back of the abdomen. It forms a sort of partition
dividing the abdomen into an upper compartment,
containing the stomach, liver, and spleen ; and a lower, containing
the convolutions of the small intestines. As regards the cxeum,
the ascending and descending portions of the colon, they, as a
general rule, are bound down by the peritoneum in their respective
situations. It covers only two-thirds or thereabouts of their an-
terior surface ; the rest is connected by loose cellular tissue to the
back of the abdomen.*

This broad peritoneal fold is composed of four layers,
and proceeds from the lower border of the stomach,
like a curtain over the convolutions of the small intes-
tines, Its thickness varies considerably; in thin subjects it is
often transparent, while in fat persons, on the other hand, it is
loaded with fat, and contributes in great measure to the size of the
abdomen. Its length also varies, Insome bodies we find it extend-
ing far into the pelvis, in others, small and erumpled.

This fold passes from the transverse fissure on the
E:f';ﬁ;?.;m under surface of the liver to the upper aspect of the
lesser omen- gtomach, It is composed of two layers; and between
s them, we find the vessels and nerves going to, and the

Mesentery.

Greak
omantum,

* In some (rare) cases, the ascending and descending colon are completely sur-
rounded by peritoneum, and connected to the lumbar regions, respectively, by a right
and left lumbar meso-colon, '
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duct coming from the liver. The right border of this reflected
fold is free, while the left passes on to the wsophagus. In this
fold the bile-duct lies to the right, the hepatic artery to the left,
and the vena porte behind and between them. If the finger be
introduced behind the right border, it passes through the foramen
of Winslow into the lesser cavity of the peritoneum.

This fold proceeds from the great end of the stomach

castrosplenic 4, the spleen, and is continuous below with the great

omentum, - ;
omentum. It contains between its layers, the € vasa
Fig. 66,
1. Phropde. 6. Epermatie.
1. Ceeline axie, 7. Inferior mesenteric.
&, Snperior mesenteric, 8. Lombar.
9. Bacra medin,

4. Bupra-renal,
4. Renal,

ERANCHES OF THE ARDOMINAT, AORTA,

brevia,” branches which proceed from the splenic artery to the
great end of the stomach.

Biuailion of Our next object should be the examination of the
the abdominal arteries which supply the viscera. The aorta enters
Rees the abdomen between the pillars of the diaphragm,
and then descending a little to the left side of the front of the
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spine, divides opposite the fourth lumbar vertebra into the two
common iliac arteries. In this course it gives off its branches in
the following order (fig. 66).

1. The phrenie, for the supply of the diaphragm.

2, The ceeliae axis, a short thick trunk which immediately
subdivides into three branches for the supply of the stomach, the
liver, and the spleen.

3. The superior mesenterie, for the supply of all the small in-
testines and the upper half of the large.

4. 5. The supra-renal and the renal arteries.

6. The spermatie, for the testicles in the male, and the ovaries
in the female.

7. The inferior mesenteric, for the supply of the lower half of
the large intestine.

8. The lumbar, a series of branches, analogous to the intercostals,
for the supply of the back part of the abdomen.

9. The arteria sacra media, which is given off at the bifurca-
tion of the aorta, and runs down in front of the sacrum.

These branches are to be traced throughout in the order most
convenient. Take the cxliac axis first. To dissect this artery and its
branches, the liver must be well raised, as in fig. 67, and a layer of
peritoneum removed from the gastro-hepatic omentum. There is
a close network of very tough tissue about all the visceral branches
of the aorta. This tissue consists almost entirely of plexuses of
nerves, derived from the sympathetic system. Of these plexuses,
the largest surrounds the ewliae axis like a ring.  This is the solar
plexus, or more appropriately, the brain of the abdomen, and is
formed by the junction of the two semi-lunar ganglia (see dissection
of thorax, p. 126). From this, as from a root, other secondary
plexuses branch off, and surround the following arteries :—the
phrenic, coronary, hepatie, splenie, superior mesenteric, inferior
mesenteric, and renal : the plexus receiving the name of the arteries
around which they twine. It requires a very lean subject, and
great anatomical dexterity to trace them.
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PLAN OF THE BRANCHES OF THE C/ELIAC AXIS.

Coronaria ventriculi,
[luuwmn ic branches.

+ gastro-epiploica sinistra.

Celiae axis, . 4SPlemic . . . . . . [\'usu brevia to stomach,
pylorie. pancreatico-
Hepatiec . . . . .- . 1gastro-epiploica dextra. duodenalis,
i cystie, omental.

Oliadaais The cxliac axis arises from the front of the aorta, -
and its between the pillars of the diaphragm, just above the
branches.  \pper border of the pancreas. It is a very thick,
short trunk, which after a course of about half an inch divides
into three branches—the coronaria ventriculi or gastric, the
splenic, and the hepatic, :

The coronaria ventriculi, the smallest of the three, ascends a
little to the left towards the eesophageal end of the stomach, where
it gives off branches to the cesophagus, which inoseulate with. the
cesophageal offsets of the thoracie aorta. It then curves along the
upper border of the stomach towards the pylorus, to anastomose
with the pyloric branch of the hepatic artery.

The hepatic artery ascends to the right between the layers of the
lesser omentum to the transverse fissure of the liver, where it divides
info two branches, right and left, for the supply of the respective
lobes of the liver. .

In its course to the liver, it lies to the left of the bile duet, and
in front of the portal vein; all three are contained in the right
border of the lesser omentum. The hepatic gives off—

a. The pylorie, which runs along the upper curve of the stomach
from right to left, and inosculates with the coronaria ventriculi,

b. The gastro-epiploica dextra, which runs behind the duo-
denum, then along the great curve of the stomach, from right to
left, and inosculates directly with the gastro-epiploica sinistra, a
branch of thesplenic. Tt gives off: 1. The pancreatico duodenalis,
which runs down between the head of the pancreas and the de-
scending part of the duodenum. It supplies branches to each, and

Z
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inosculates frequently with a similarly named branch of the su-
perior mesenteric artery. 2. Branches which descend to supply
the great omentum,

Gall-
bladder

Bile

duct .

Hidney

Descending
dugdenum. ,

Termination
of bile-duct

Fig. 67.

/
r

DIAGRAM OF THE BRANCHES OF THE CELIAC AXIS.
(Pancreas in dotted outline behind the stomach.)

1. Coronaria ventriculi. 5. Gastro-epiploica dextra.
2. Splenic a, 6. Gastro-epiploica sinistra.
3. Hepatic a, 7. Vasa brevia.

4. Pyloric a. B. Buperior mesenteric .
¢. The cystic, commonly a branch of the right hepatic, ramifies

on the under surface of the gall-bladder, supplying its coats.
The splenic, the largest of the three, proceeds tortuously towards

the left side, along the upper border of the pancreas to the spleen,
which it enters by numerous branches.

i it



VENA PORTZXE. 339

It gives off: 1. Several small branches to the pancreas, pan-
ereaticee parvee, One, rather larger than the rest, which ac-
companies the pancreatic duct, is called pamncreatica magna.
2. The gastro-epiploice sinistra, which runs to the right along
the great curve of the
stomach, and inosculates

with the gastro-epiploica <
dextra. 3. Vasa brevia, . § /% __
o "‘ " {

which proceed between the
layers of the gastro-splenic
omentum, to the great end
of the stomach, where they
communicate with branches
from the coronaria ven- |
triculi. =
Thus the stomach is sup- f"""'-u.

SUPT MESE.V | =

plied with blood by four ==
channels, which by their %’/;7
inoseulations form a main ]

artery along its lesser curve,

another along its greater;

from these, numerous bran-

ches are furnished to hoth ’:‘-“&,7'?’);/\
sides of the stomach. The -2/

artery of the greater curve

also sends down numerous N
branches to the omentum,

which form a beautiful net- 0 R WAL EORTLS,
work between its layers. The (The arrow is introduced behind the froe

-, ; border of the lesser omentum.
advantage of this free in- )

osculation of arteries about the stomach must be apparent.

Vena portw:  Lhe veins which return the blood from the abdomi-

Hirfti{:; nal portion of the alimentary canal, the pancreas, and
" the spleen, have this peculiarity, that they do not empty

themselves into the vena cava, but all unite into one great vein,

called the ¢ vena ports,” which ramifies throughout the liver, and
e
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gecretes the bile. The trunk of the vena portze itself is from three
to four inches long. By tracing it downwards you find that it
is formed behind the great end of the pancreas, by the confluence
of the splenic and superior mesenteric veins (fig. 68). 1In its pas-
sage to the liver, the vena porte is accompanied by the hepatic
artery and the common bile-duct, lying behind and between them.
Traced upwards you find that at the transverse fissure of the liver
it divides into two branches corresponding to the two great lobes
of the organ. The vein ramifies in the substance of the liver like
an artery, and is inclosed with branches of the hepatic artery
and duct in a sheath called ¢ Glisson’s capsule.’ The vena porte
may, then, be compared to the stem of a tree, of which the roots
arise in the digestive organs, and the branches spread out in the
liver. After receiving the veins corresponding to the branches
of the hepatic artery, the vena porte returns its blood into the
inferior vena cava through the venz cavae hepatice.

The veins which empty themselves into the vena porte are also
peculiar, in that they have no valves. Therefore, if any obstrue-
tion arise in the venous circulation through the liver, the roots of
the portal vein are apt to become congested : this is a common
cause of hemorrhoids, diarrheea, heemorrhage from the bowels, and
ascites. Leeches applied to the anus have been long recognised as
beneficial in congestion of the liver.

The hepatic duct is composed of two trunks, one from
the right lobe and the other from the left: it is soon
joined by the cystic or the duct from the gall-bladder. The
common duct, ¢ ductus communis choledochus, thus formed,
passes along the right edge of the lesser omentum, then behind
the first portion of the duodenum, and opens obliquely into the
back part of the second portion (p. 338). This common duct is
from three to four inches long, and, if distended, would be about
the size of a small writing quill.

The great omentum, with the arch of the colon, must now be
turned up over the chest, and the small intestines should be pushed
towards the left side. Then, by removing a layer of peritoneum
from the mesentery, we expose the mode in which the superior

Bile-duct.,
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mesenteric artery ramifies so as to supply the small intestines, In
making this fliss::ctinn, the mesenteric glands immediately attract
notice. They lie in great numbers between the layers of the
mesentery, and vary considerably in size. The fine tubes, called
lacteal vessels, which traverse the glands, are too thin and trans-

. Inferior mesenteric a.

. Colica sinistra,

. Arteria gigmoides.

. Buperior hemorrhoidal a.

1. Snperior mesenteric .
Z. Colica media,

8. Colicn dextra,

4. Ilpa-colica,

e o
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FLAN OF THE MESENTERIC ARTERIES, AND THEIR COMMUNTOATION,

parent to be seen under ordinary circumstances. But in cases
where sudden death has taken place during digestion, they are
found distended with chyle, and can be traced into the glands from
all parts of the small intestines.* After traversing the glands,
they all eventually empty their contents into the receptaculum
chyli (p. 122).
Sl This large artery desecends beneath the panereas, over
mesenteric  the transverse part of the duodenum (p. 338), and then
E?l‘;’:h‘;:‘l runs between the layers of the mesentery towards the
right iliac fossa, where it terminates in branches for the

* The arrangement of the chyliferous vessels is extremely well displayed in the
beautiful plates of Mascagni,
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supply of the cmeum. Thus its course describes a gentle curve
from left to right. It gives off the following branches: 1, the
pancreatico duodenal branch, given off close to its origin, runs up
to inosculate with a similar named branch of the hepatic artery ;
2, branches to the small intestines from ten to sixteen in number
are given off from the left or convex gide of the curve; while from
the concave side come, 3, the ileo-colic; 4, the right colic; and 5,
the middle colic arteries for the supply of the upper half of the
large intestines.

The student should now trace the branches to the small intes-

tines, in order to see the beautiful series of arches which they form
by their mutual inosculations. There are three or four tiers of
them, each tier composed of smaller and more numerous branches
than the preceding. The ultimate branches ramify in circles
round the intestine. This circular arrangement of the vessels in
the coats of the bowel is practically interesting, because it enables
one in almost all cases to distinguish the intestine from the hernial
8ac.
The colie branches of the superior mesenteric are the ileo-colic,
which is the continuation of the main trunk, and divides into two
branches; one supplies the lower part of the ileum, and the other
the caeum :—the right colic, which proceeds towards the ascending
colon, and the middle colic, which ascends between the layers of the
meso-colon to the arch. They are arranged after the same plan as
those of the small intestines ; that is, they inosculate so as to form
a series of arches which successively decrease in size and finally ter-
minate in circles round the bowel.

The superior mesenteric vein joins the splenic behind the pan-
creas, and forms the vena porta (p. 339).
i?ﬁfiﬁé ::éry over towards the right side,and the peritoneum covering
and branches.  t},6 artery removed. It is given off about two inches
above the bifurcation of the aorta. Descending into the pelvis over
the left common iliac artery, it passes between the layers of the
meso-rectum, and, taking the name of superior hemorrhoidal, is
finally distributed to the upper part of the rectum. Its branches

To trace this artery,the small intestines must be drawn

=% sl
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are: 1, The colica sinistra, which erosses over the left kidney and
supplies the descending colon ; 2, the sigmoidea, which is distributed
to the sigmoid flexure ; and 3, the superior haemorrhotdal, which
supplies the rectum, and will be dissected with the side view of the
pelvis,

These inosculate in the form of arches. The colica sinistra, too,
forms a large arterial arch with the colica media, so that there is a
chain of arterial communications from one end to the other of the
intestinal canal (fig. 69).

The inferior mesenteric vein joins the splenic behind the pancreas.

To see the relations of the duodenum and the pancreas, two

ligatures about an inch apart should be placed on the upper end of
the jejunum, and two others at a similar distance apart on the lower
end of the sigmoid flexure of the colon. The intestines shonld be
cut through between each set of ligatures, and the intermediate
portions of the small and large intestines removed. By turning up
the stomach we expose at once the horse-shoe course of the duo-
denum round the great end of the pancreas,
The duodenum (p. 338) commences at the pylorie end of
the stomach, and terminates on the left side of the second
lumbar vertebra. It is divided into three parts, an ascending, de-
scending, and transverse.

The first portion ascends obliquely as high as the neck of the gall-
bladder; then making a sudden bend, it descends in front of the
right kidney as low as the third lumbar vertebra. Lastly, making
another bend it ascends obliquely across the spine to the left side
from the third to the second lumbar vertebra : here the canal takes
the name of jejunum.

Thus the duodenum deseribes a horse-shoe curve, the concavity
of which is towards the left side, and embraces the head of the
pancreas. The first part of the duodenum is completely invested
by peritoneum, and is comparatively loose, that the movements
of the stomach may not be restricted. The second and third parts
are- only covered by peritoneum in front. Into the descending
portion, the common bile duct and the pancreatic duct empty
themselves, either by separate or conjoined openings.

Duodenum.
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This great salivary gland of the abdomen is situated
immediately behind the stomach (p. 338). It is of an
elongated form, and is placed transversely across the spine; its
larger end, or head, is embraced by the duodenum ; its lessger is in
contact with the spleen. The splenic artery and vein run along
the upper border of the gland; the lower border is in relation
with the transverse portion of the duodenum, from which it is
separated by the superior mesenteric vessels. Posteriorly the
pancreas rests upon the inferior vena cava, the left kidney, the
left supra-renal capsule, and the commencement of the vena
portze. Its duct runs from left to right near the lower border and
anterior surface of the gland, and empties itself into the back part
of the descending portion of the duodenum, conjointly with, or
close to, the opening of the common bile duct. It receives
numerous branches from the splenic artery, which runs along its
upper border; some from the superior mesenterie, which lies im-
mediately beneath it, and others from the gastro-epiploica dextra.

The liver, stomach, duodenum, pancreas, and spleen, should now
be collectively removed. For this purpose it is necessary to cut
through the ligaments of the liver, the venw cave hepatice, and
the branches of the emliac axis. These viscera, with the re-
mainder of the intestinal camal, should be macerated in water,
while you examine all thatis to be seen at the back of the abdomen ;
namely, the deep-seated muscles, the aorta, the inferior vena
cava, the kidneys, the lumbar plexus of nerves, and the sympa-
thetic nerve.

The kidneys are placed in the lumbar region, one on
each side of the spine. They lie imbedded in more or
less fat, on the quadratus lumborum, and psoas muscles,
nearly opposite the two lower dorsal and the two upper lumbar
vertebre. On the top of each is situated a little body, called the
supra-renal capsule. The excretory duct of the kidney, or ureter,
descends almost vertically on the psoas muscle, enters the pelvis
over the division of the common iliac artery, and empties itself
into the lower part of the bladder after running obliquely through
its coats. '

Panereas.

Kidneys and
nreter.

1
i
-
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In front of the right kidney is the liver, the ascending colon,
and the vertical portion of the duodenum; in front of the left,
the descending colon, part of the spleen, and pancreas. This ex-
plains how it is that a renal abscess or calculus is sometimes
evacuated by the rectum.

The kidneys and supra-renal capsules must be removed and
reserved for further examination.

Two large ganglia, the semilunar, are now to be searched for in
the solar plexus, They are situated on each side of the cmliac
axis, in the neighbourhood of the supra-renal bodies; that on the

1. Aorta passing be-
tween the cruri.

2, Opening for oso-
phagus.

3. Opening for venn
CAVE,

\ orom.

4 5. Psoas magnus,
The dark arches
are the ‘arcu-
late lignments.”

DIAGRAM OF THE DIAPHRAGM, THE OPENINGS IN IT, AND THE PHRENIC ARTERIES,

right side will be found lying under the vena cava inferior. They
are more or less oval, and filaments are distributed to the supra-
renal and renal plexuses, and to the plexuses which surround the
branches of the abdominal aorta. Above it is connected with the
great splanchnic nerve (p. 126).
This is a partly muscular und partly tendinous arch,
Diaphragm. g0 constructed as to form a complete movable partition
between the chest and the abdomen; a Hoor for the
one, and a roof for the other. Its upper or thoraecie surface is
convex; its lower or abdominal, concave. To see the structure
of the arch, its peritoneal lining must be removed. We then




3406 DIAPHRAGM.

observe that there is a broad tendon in the centre, and that
muscular fibres converge to it from all sides (fig. 70). The dia-
phragm arises, 1. From the ensiform eartilage; 2. From theinside
of the cartilages of the six lower ribs by as many digitations, which
correspond with those of the transverse muscle of the abdomen ;
3. In the interval between the last rib and the spine, it arises
from two thin tendinous arches, called respectively, the ligamenta
@rewata (externum and internum). The external arch extends from
the last rib to the transverse process of the first lumbar vertebra,
and arches over the quadratus lumborum ; the internal passes from
the transverse process of the first lumbar vertebra to the body of
the same vertebra, and arches over the psoas; lastly, it arises from
the front of the bodies of the lumbar vertebra by two elongated
bundles, called the erura of the diaphragm. Both erura have
tendinous origins; the right erus is, however, a little longer than
the left; for the former arises from three or four upper lumbar
vertebre and their intervening cartilages, whereas the left does
not descend so low by one vertebra. Between the two erura, the
aorta enters the abdomen,

From these various origins the fibres ascend, at first nearly
vertically, and then all arch inwards, and converge to be inserted
into the central tendon.

The central tendon is nearly the highest part of the diaphragm.
It presents a beautiful glistening surface, owing to the crossing of
its fibres; and its shape may be rudely compared to that of a
trefoil leaf. The chief point of interest about the tendon is, that,
in consequence of its connections with the pericardium, beneath
which it lies (p. 115), it is always maintained nearly on the same
level; so that it helps to support the heart, and serves as a fixed
point for the insertion of the muscular fibres of the diapbhragm.

There are three large openings in the diaphragm for

Openings  the transmission of the aorta, the cesophagus, and the
;Lﬂ;,;‘_‘“' inferior vena cava respectively. The aortic opening lies
between the crura in front of the spine; it transmits,

also, the vena azygos and the thoracic duct, both of which lie rather
to the right side of the aorta. Trace the erura upwards, and ob-

R i A



DIATHRAGM, a4

serve that the inner fibres of each cross each other in front of the
aorta, somewhat like the letter X.* Just above the crossing, and
a little towards the left side of it, is the eesophageal opening ; this
is entirely muscular, and transmits the cesophagus and the pneumo-
gastric nerves. The opening for the vena cava is situated in the
central tendon, rather to the
right of the middle line: Fig. 1.
ohserve that the vein 1s in- :
timately connected to its
margin, so that it may be
kept permanently open.
Lastly, there pass through
the erus, on each side, the
sympathetic, the greater and
lesser splanchnic nerves,
The nerves of the dia-
phragm are the phrenic .
(p. 111), and the five or six
lower intercostal nerves on

each side. Its blood vessels DIAPHRAGM FROM ITS UPPER SURFACE.
are the two phrenie, derived (The dotted lines show how much it descends
from the aorta, the internal when it contracts. )

mammary (p. 103), and the

lower intercostal.

Function of  Lhe diaphragm is the great muscle concerned in in-
the dia- spiration. Truly it may be said with Haller, that it is
plizgm. - musculus post cor nobilissimus.” During inspiration the
muscular sides of the diaphragm contract, and become less arched
(as shown by the dotted line in fig. 71); the floor of the chest
sinks in consequence, and more room is made for the expansion of
the lungs. During expiration the diaphragm relaxes, and the air
is expelled partly by the elasticity of the lungs and the thoracie
walls; partly by muscular action. This alternate falling and rising

* This decussation is not invariable. But the right crus always erosses more or
less over the left, so that the crura are never strietly parallel.
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of the diaphragm constitutes the mechanical part of the breathing.
But the diaphragm conduces to the performance of many other
functions, Acting in concert with the abdominal muscles, it as-
sists in the expulsion of the fmces and the urine, also in parturi-
tion and in vomiting: for in all these operations, we first take
in a deep breath, that the diaphragm wmay be in a state of con-
traction, and so form a resisting surface, against which the viscera
may be compressed by the abdominal muscles. Moreover, by its
rapid or spasmodic contractions it is one of the chief agents con-
cerned in langhing, sneezing, coughing, hicecough.

The musecles and nerves at the back of the abdomen must be
carefully cleaned; also, the abdominal aorta, and vena cava
inferior in front of the spine, without injuring the sympathetic
nerves, situated on each side of the bodies of the vertebra. The
sheath which invests the psoas should be examined, and the
branches of the lumbar plexus preserved as they emerge from the
outer part of the muscle.

The sheath of the psoas is attached to the sides of the vertebre,
the brim of the pelvis, and above to the ligamentum arcuatum
internum. It is this sheath which determines the ordinary course
of a psoas abscess, namely, beneath the erural arch into the upper
part of the thigh; for it is a rare exception when the matter
travels into the pelvis.

This long musele arises from the bodies and trans-
verse processes of the last dorsal and the lumbar
vertebrw, and their intervening fibro-cartilages; but
observe, only from the projecting borders of the vertebr, not
from the central grooved part: here the fibres arise from a tendi-
nous arch thrown over the lumbar vessels. The muscle descends
vertically along the brim of the pelvis, beneath the crural arch
into the thigh, and is inserted by a strong tendon into the back
part of the lesser trochanter of the femur,

As it passes under the crural arch, the tendon of the psoas lies
‘immediately over the capsule of the hip-joint, and there is a large
bursa between them to facilitate the play of the tendon. It should
be borne in mind, that occasionally, even in young subjects, but

Psoas
magnus.
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more frequently in old ones, in consequence of wear and tear,
this bursa communicates with the capsule of the hip-joint, The
fact is interesting; for it explains how a psoas abscess some-
times makes its way into the hip-joint; a result almost always
fatal.
Once in about eight or ten subjects there is a small

PP;E:,‘;‘:H muscle called the psoas parvus. It arises from the

i last dorsal and the first lumbar vertebra, and the inter-
vening cartilage ; thence descending in front of the great psoas, it
soon ends in a long flat tendon, which spreads out, and is inserted
into the brim of the pelvis,
Hia e This musele oceupies the iliac fossa, and is covered
ternusand by afascia. This iliac fasecia, as it is called, is attached
iliac fascia. 45 the crest of the ilium, and indirectly to the brim of
the pelvis through its connection with the sheath of the psoas.
But its most important attachment is to the outer half of the
crural arch; here it is directly continuous with the faseia trans-
versalis (p. 320), so that together they present an effectual barrier
to the escape of intestine beneath this part of the arch.®

To return to the muscle. It arises from the iliac fossa, from
the ilio-lumbar ligament,{ also from the capsule of the hip-joint.
The fibres pass beneath the crural arch, and are inserted into the
outer side of the tendon of the psoas. Thus the two muscles, so
far as their action goes, may be considered as one.

The combined action of the psoas and iliacus is to assist in
raising the body from the recumbent position, and to fix the
pelvis steadily on the thigh: this supposes the fixed point to be
at the trochanter minor. But supposing the fixed point to be at
the spine, then the muscle can raise and rotate the femur outwards,

* The iliac fossze are very liable to be the seat of suppuration, and the course which
the matter takes depends upon its position with regard to the iliac fasein, If the
matter be seated in the loose cellular tissue hetween the peritoneum and the fascia, it
usually advances just above the crest of the ilium, or else towards the groin through
the inguinal canal; but, if seated beneath the fascia, the chances are that the matter
will make its way under the erural arch towards the upper and onter part of the thigh,

t This ligament extends from the transverse process of the last lumbar vertebra to
the ilinm, :
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It is this action which is so troublesome to counteract in fractures
of the upper third of the femur,

This muscle extends from the crest of the ilium to
ﬁmﬂ:i:ﬁ the last rib, and is contained in a sheath formed for it
and its by the aponeurotic origin of the transversalis (p. 314).
- The anterior layer of its sheath is attached to the roots
of the transverse processes of the lumbar vertebre, and the pos-
terior layer to their summits. The muscle, broader below than
above, arises from about an inch and a half of the crest of the
ilium and from the ilio-lumbar ligament: it ascends nearly per-
pendicularly, and is inserted into the last rib, and into the front
of the transverse processes of the four upper lumbar vertebra
by as many tendinous slips. In addition to these, a few fibres
frequently take origin from the transverse processes, and run
up to the last rib, crossing the front of the other part of the
muscle. The principal use of the muscle is to steady the
spine; it also steadies the last rib, and enables it to serve as a
fixed point for the action of the infercostal muscles and the
diaphragm.®

By raising the quadratus, we observe the aponeurotic origin of
the transversalis from the summits of the transverse processes:
this constitutes the posterior part of its sheath, and separates the
muscle from the erector spine.

Before examining the course of the aorta and its great primary
divisions, notice that a chain of absorbent glands extends along
the brim of the pelvis and the bodies of the lumbar vertebre,
following nearly the course of the great blood vessels, Generally
speaking they are small; only one here and there attracts obser-
vation. They transmit the lymphatics from the lower limbs, the
abdominal wall, and the testicle; and all eventually lead to the

* The respective attachments of the quadratus lumborum, the crossing of its fibres,
and its mode of action, lead to the inference that it is a large intercostal muscle. It
is worth remembering that the outer edge of the quadratus lumborum, in a well-grown
adult, is about three inches from the spines of the lumbar vertebim, and midway be-
tween the last ¥iband the crest of the ilium. It is just outside the edge of this muscle
that we can cut down to open the large bowel without wounding the peritoneum.
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receptaculum chyli, or the beginning of the thoracie duect (p. 122),
This is usually found on the right of the aorta, close to the second
lumbar vertebra.

Relati The aorta enters the abdomen between the crura of
elations of

the abdomi- the diaphragm about the last dorsal vertebra, and
nal aorta.  goceends a little to the left side of the mesial line in
front of the spine, as low as the fourth lumbar vertebra, where it
divides into the two common iliac arteries., The exact point of
division cannot be specified with precision, because it varies in
different subjects. But for all practical purposes it is sufficient
to know that its division takes place about the level of the
highest point of the crest of the ilium. The aorta is crossecd
in front by the splenic vein, the pancreas, the transverse por-
tion of the duodenum, and the left remal vein. To the right
side of it lie the vena cava inferior, the thoracic duct, and
the vena azygos. On each side are situated the sympathetic
nerves.

The branches of the aorta still to be examined, arise from it in
pairs—namely, the phrenic, capsular, renal, spermatic, and lumbar,
See diagram (p. 335).

_ These arteries supply the diaphragm, and arise
f::‘:;_’::; separately, or by a common trunk, from the aorts as
soon as it comes through the pillars (p. 345). The right,
phrenic passes outwards, behind the vena cava, the left behind the
cesophagus, and both ascend to ramify extensively on the under
aspect of the diaphragm. Their first branches are to the supra-
renal capsules; after which, each divides into two branches: an
internal, which supplies the anterior part of the diaphragm; and
an external, distributed to the outer part of it. They inosculate
with each other, with the internal mammary, and the intercostal
arteries. The right phrenie vein terminates in the inferior
vena cava; the left, in the renal vein, when not in the vena
cava,
The capsular arteries proceed to the renal capsules. The

capsular veins terminate on the right side in the vena cava; on
the left in the renal,
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Hasal The renal arteries arise from the aorta at right
arteries and  angles, and run transversely to the kidneys, Both are
1o covered by their corresponding veins. The right is
necessarily longer than the left, and passes heneath the vena cava.
Each, after sending a small branch to the supra-renal body, enters
its kidney, not as one trunk, but by several branches, correspond-
ing to the original lobes of the organ. The renal veins lie in
front of the arteries, and join the vena cava at right angles.
The left is longer than the right, and crosses over the aorta; it
receives the spermatic, capsular, and sometimes the phrenic veins
of its own side.

Soenmatie The spermatic arteries arise from the front of the
arteries and  aorta, a little below the renal, They descend along the
s psoas, behind the peritoneum, and then through the
inguinal canal to the testicle. In the female, the corresponding
arteries proceed between the layers of the broad ligament to the
ovaries. Each artery is accompanied by two very tortuous veins,
which unite and then empty themselves, on the right side, into
the vena cava; on the left, into the renal vein.

it There are five of these arteries on either side: four
rterios and  arise from the aorta, the fifth comes from the arteria
branches.  gqorn media. They are strietly repetitions of the inter-
costal arteries on a small scale, so that ¢ lumbar intercostals ' would
be an appropriate name for them. They proceed outwards vver
the bodies of the vertebrse towards the intervertebral foramina,
and then, like the thoracic intercostals, divide into dorsal and
abdominal branches.

The dorsal branches pass between the transverse processes
accompanied by the posterior branches of the corresponding
nerves, and are of a size proportionate to the large development
of the muscles of the back which they supply. They also send
arteries into the spinal canal, some of which are distributed
to the cauda equina, and others to the bodies of the lumbar
vertebre.

. The abdominal branches all run outwards behind the quadratus
lumborum, except the last, which usually runs in front. After
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supplying the quadratus and psoas, they are lost in the wall of
the abdomen.*

The lumbar veins empty themselves into the vena cava in-
ferior.

The arterie sacra media, a diminutive continuation of the
aorta, proceeds from its bifurcation, and runs down in front of the
sacrum to the coceyx. In animals it is the artery of the tail. It
sends off the fifth lumbar artery, and lateral branches, which
anastomose with the lateral sacral arteries; it also supplies small
vessels to the posterior part of the rectum. Its vein empties itself
either into the left common iliac vein, or into the inferior vena
cava.

The vena cava inferior is formed by the junction of

the two common iliac veins. It ascends on the right of
the aorta, close to the spine in the greater part of its
course. As it approaches the diaphragm, the vena cava passes off
a little to the right, to go through its tendinous opening in the
diaphragm, and reach the right side of the heart. Its relations,
beginning from below, are—in front, the mesentery, the third part
of the duodenum, the pancreas and liver; behind, the right renal
artery, the right lumbar arteries, and part of the sympathetic of
the right side. It receives the lumbar veins, the right spermatic
(the left joins the renal), the renal, the capsular, the right phrenie,
and the hepatic veins.
Comatox e Lhe two common iliac arteries resulting from the
anterizs axp bifurcation of the aorta opposite the fourth lumbar
b vertebra, diverge from each other at an acute angle,
towards the sacro-iliac symphysis, and after a course of about two
inches, divide into the external and internal iliac. They lie close
to the vertebra, and each, at or near its point of division, is erossed
by the ureter; the left is crossed by the colon, and by the inferior
mesentery artery.

Vena cava
inferior.

% e SIS F
} Just as the th-.:-rame intercostals, by communicating with the internal mMAMIMAry,
orm & vascular ring round the chest, so do the lumbar, by communicating with

the epigastric, form a vascular ring, though less perfect, round the walls of the
abdomen,
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The right lies upon the right and left common iliac veins, and
1s in relation also with the inferior vena eava.

The relations of these arteries are interesting in a practical
point of view ; and the most important one is their position with
regard to their corresponding veins. By reason of the close
connections of the right iliac artery with the right and left iliac
veins, it is easier to pass a ligature round the left artery than the
right.

With the parts before you, consider what would be the easiest
way of performing this operation. Several modes have been
recommended. Upon the whole, the best anthorities* agree that
the artery is most accessible from behind. An incision should be
made perpendicularly from the end of the last rib to the ilium;
another transversely along the margin of this bone nearly to its
spine. We then cut, layer after layer, through the abdominal
musecles till the peritoneum is exposed ; this is easily raised from
the iliac fascia, and with it the ureter is raised too. The applica-
tion of the ligature is, after all, the most delicate part of the
operation. It ought to be placed, as mear as possible, midway
between the origin and the division of the artery, so that there
may be room enough for the formation of a clot on either side.f

This artery passes along the brim of the pelvis, on

i::,:i:;;u the inner side of the psoas, and then running under
the erural arch about midway between the spine of the

ilium and the symphysis pubis, takes the name of femoral. The
corresponding vein lies close to its inner side, and on a posterior

# (onsult some observations in point by Sir P. Crampton, in Med. Chir. Trans.
vol. xvi.

t It is important to be aware that the length of the common iliac artery is apt
to vary in different persons. I have seen it from three-fourths of an inch to three
and a half inches long. These varieties may arise either from a high division of the
aorta, or a low division of the common iliae, or both. It is impossible to ascertain,
beforehand, what will be its length in a given instance, for there is no necessary
relation between its length and the height of the adult individual. It 1s often very
ghort in men of tall stature, and wice versd. Anatomists generally deseribe the left as
rather longer than the right; but, from the examination of 100 bodies, I conelude that
their average length is the same.

.
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plane. The artery, with its vein, is bound down upon the psoas
by a thin layer of fascia derived from the iliac. There are two
other circumstances of practical interest respecting this artery:
1. A slender nerve, the genito-crural, runs close to its outerside ;
2. Just before it leaves the pelvis it is crossed by the circumflexa
ilii vein. The branches given off by this artery are :

The epigastric, already described (p. 322).

The eireumflexa ilii, which arises just above the crural arch,

and running towards the spine of the ilium in asheath formed for
it by the fascia iliaca, subsequently perforates the transversalis
muscle.* In the dissection of the abdominal muscles (p. 313), the
continuation of it was seen skirting the crest of the ilium between
the internal oblique and the transversalis, and sending a branch
upwards between these muscles for their supply. The main trunk,
much reduced in size, inosculates with the ilio-lumbar derived
from the internal iliac.
Fs L The easiest way of tying the external iliac is to make
the external a curved incision at the lower part of the abdomen,
ol beginning a little above the middle of the erural arch,
and ending a little beyond the spine of the ilium. The strata of
the abdominal muscles, with the fascia transversalis, should then
be divided to the same extent; after which, the peritoneum must
be separated by the fingers from the iliac fossa. It is necessary to
make a small incision through the sheath of the vessel, to facilitate
the passage of the needle. Remember that the vein is closely
connected to its inner side,t and that the genito-crural nerve is
not far off.

* The course of this artery should be borne in mind in opening iliac abscesses.

t This relative position of the vessels must not always be taken for granted. In
old subjects, less frequently in adults, it is sometimes found that the external iliac
artery runs very tortuously, instead of nearly straight, along the brim of the pelvis.
But the vein does not follow the artery in its windings, and may possibly lie outside
the artery just where we propose to place the ligature,

The mode of performing the operation described in the text is recommended by
Sir A. Cooper. Mr. Abernethy, however, who first set the example of tying this
artery, in 1796, adopted a somewhat different proceeding. He says: ‘I first made
an incision about three inches in length through the integuments of the abdomen, in

AA2
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The general plan upon which the sympathetic nerve
SYMPATHETIC g arpaneed, has been noticed in the dissection of the
NERYVE, (=Tt
neck (p. 99). The lumbar portion of it must now be
examined.

The abdominal part of the sympathetic descends on either side,
in front of the bodies of the lumbar vertebre, along the inner
border of the psoas, The nerve has a ganglion opposite each
lumbar vertebra, so that there are five on each side. These
ganglia are conuected with one another by small filaments, and
each ganglion receives two branches from the corresponding spinal
nerve, just as in the chest. They give off filaments, of which
some twine round the aorta, and accompany the inferior mesenterie
and spermatic arteries to the large intestine and the testicle; but
the greater number terminate in the hypogastric plexus.

The hypogastric plexus is situated hetween the com-
mon iliaec arteries, on the last lumbar and first sacral
* vertebree. It consists of an inextricable interlacement
of nerves, partly sympathetic, and partly spinal, and is a sort of
nerve centre for the supply of the pelvie viscera. Tracing it for-
wards, you find that it is continued on in two divisions, one for
each side of the pelvis. The minute filaments proceeding from
each division accompany the visceral branches of the internal iliac
artery of their respective sides, and supply the bladder, prostate
gland, and rectum; and in the female, the uterus and vagina.
Thus we have the vesical, hemorrhoidal, uterine, and vaginal
plexuses. Of these, however, none are seen in an ordinary dis-
section. No ganglia are found in the hypogastric plexus.
Lossae ~ This plexus is formed by the union of the anterior
vinxus oF  branches of the four upper lumbar nerves. The fifth
eaing lumbar does not form part of this plexus, but joins

Hypogastric
plexus.

the direction of the artery, and thus laid bare the aponeurosis of the external obligue
muscle, which I next divided from its connection with Poupart's ligument, in the
direction of the external wound, for the extent of about two inches. The margins of
the internal oblique and transversalis muscles being thus exposed, I introduced my
finger beneath them for the protection of the peritoneum, and then divided them.
Next, with my hand, T pushed the peritoneum and its contents upwards and inwards,
and took hold of the artery.

-
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the sacral plexus under the name of the lumbo-sacral cord. The
plexus lies over the transverse processes of the ecorresponding
vertebre, embedded in the substance of the psoas, so that this
muscle must be dissected away before it can be seen. Like the
brachial plexus, the nerves composing it successively increase in
size from above. Its branches are five in number, and generally
arise in the following order (fig. 72). :

The first lumbar nerve generally divides into two branches;
the upper being commonly the ilio-hypogastric, the lower, the
ilio-inguinal. They cross obliquely over the quadratus lumborum
to the crest of the ilium, and then separate. The ilio-hypogastric
passes through the transversalis, and divides into its two terminal
branches; the <liae branch, which supplies the skin over the
gluteal region, and the Aypogastric branch, which runs forwards
between the transversalis and internal oblique, and then perforates
the aponeurosis of the external oblique in the hypogastric region
to supply the skin. The ilio-inguinal perforates the transversalis
and internal oblique, comes out through the external abdominal
ring in front of the spermatic cord, and supplies the skin of the
penis and scrotum in the male, and the labium in the female.

The external cutaneous nerve of the thigh is generally derived
from the second lumbar. It runs through the psoas, then, crossing
obliquely over the iliacus towards the spine of the ilium, passes
beneath the crural arch, and is finally distributed to the skin on
the outside of the thigh. If the external cutaneous be not found
in its usual situation, look forit as a distinet branch of the anterior
erural, nearer the psoas muscle.

The genito-crural nerve is of small size, and generally comes
from the second lumbar. After perforating the psoas, it runs
down along the outer side of the external iliac artery, and near the
crural arch divides into the genital branch (g), which runs through
the inguinal canal, on the under aspect of the spermatic cord,
and supplies the eremaster; and the crural (¢), which proceeds
under the crural arch, and is lost in the skin of the upper part
of the thigh, where it communicates with the middle cutaneous
nerve.
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The anterior erural (d), the largest and most important branch,
is generally formed by the union of the third and fourth lumbar.
It descends in a groove between the psoas and the iliacus, supplies
both these muscles, and then, passing under the crural arch, is
finally distributed to the extensor muscles, to the sartorius and
pectineus, and the skin of the thigh,

Fig. 72.

a. Ilio-hypognstric n.
b, Ilio-inguinal n.
¢. External cutanecus n,

3 1. First lumbar n.
d. Anterior erural n,

E- Eﬂﬂﬂﬂﬂ " "
¢ Crornl branch of genito- 8 Third ,
crural n. 4. Fourth ,,

7. Obturator n.

g. Genital branch of genito-
erural 1.

k. Lumbo-sacral n,

e mm L) bl

FLAY OF THE LUMBEAR FLEXUS AND BRANCHES,

The obturator nerve (f) is next in size to the anterior crural.
It proceeds from the third and fourth lumbar nerves, descends
along the brim of the pelvis to the obturator foramen, and is dis-
tributed to the adductor muscles of the thigh.

The accessory obturator merve is by no means a constant branch,
but when present, comes from the obturator or third and fourth
lumbar nerves. It descends over the horizontal ramus of the
pubes, and supplies the pectineus on its under aspect.

Ay IR D i -
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Postponing the minute anatomy of the abdominal viscera, begin
the examination of the contents of the pelvis.

DISSECTION OF THE PELVIS,

The purposes of the pelvis are to protect its own viscera; to
support those of the abdomen ; to give attachment to the muscles
which steady the trunk; to transmit the weight of the trunk to
the lower limbs, and to give origin to the muscles which move
them. In adaptation to these functions, the form of the pelvis is
that of a perfect arch, with broadly expanded wings at the sides,
and projections in appropriate situations to increase the leverage
of the muscles, The sacrum, impacted between the ilia, repre-
sents the key-stone of the arch, and is capable of supporting not
only the trunk, but great burdens besides. The sides or pillars
are represented by the ilia; these transmit the weight to the
heads of the thigh bones, and are thickest and stmng.est just in
that line, i.e. the brim of the pelvis, along which the weight is
transmitted. Moreover, to effect the direet transmission of the
weight, the plane of the arch is oblique. This obliquity of the
pelvis, its hollow expanded sides, its great width, the position and
strength of the tuberosities of the ischia, are so many proofs that
man is adapted to the erect posture.

The general conformation of the pelvisin the female is modified,
s0 as to be adapted to utero-gestation and parturition. Tts breadth
and capacity are greater than in the male. Its depth isless. The
ale of the iliac bones are more expanded. The projection of the
sacrum is less perceptible, and consequently the brim is more
circular, Above all, the span of the pubic arch is wider. The
bones, too, are thinner, and the muscular impressions less strongly
marked,

The cavity of the pelvis being eurved, the axis, or a central
line drawn through it, must be curved in proportion. For all
practical purposes, it is sufficient to remember that the axis of
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the pelvis corresponds with a line drawn from the anus to the
umbilicus.*
Coxmenes op  LDe male pelvis contains the last part of the intestinal
tue mare  canal, named the ¢ rectum,’” the bladder with the pros-
ot tate gland at the neck, and the vesicul® seminales. If
the bladder be empty, some of the small intestines will be in the
pelvis ; not so if the bladder be distended.
The rectum enters the pelvis on the left side of the

ﬁ::“figgﬁﬂh sacrum, and, after describing a curve corresponding with

the concavity of the sacrum, terminates at the anus.
In the first part of its course, it is loosely connected to the back
of the pelvis by a peritoneal fold, called the €meso-rectum:’ be-
tween the layers of this fold the terminal branches (superior
hemorrhoidal) of the inferior mesenteric vessels with nerves and
absorbents run to the bowel.

It is worth remembering that the rectum does not take this
course in all cases:; sometimes it makes one, or even two lateral
curves. In some rare cases it enters the pelvis on the right side
instead of the left. Since these variations from the usual arrange-
ment caunot be ascertained during life, they should make us
cautious in the introduction of bougies.f

Whilst the parts are still undisturbed, introduce the
finger into what is called the recto-vesical peritoneal
pouch (fig. 73). This is a cul-de-sac formed by the
peritoneum in passing from the front of the rectum to the lower
and back part of the bladder. In the adult male subject, the
bottom of this pouch is about one inch distant from the base of the

Recto-vesical
pouch.

* In a well-formed female the base of the sacrum is about four inches higher than
the upper part of the symphysis pubis, and the point of the coceyx is rather more than
half an inch higher than the lower part of the symphysis.

The obliquity of the pelvis is greatest in early life. In the feetus, and in young
children, its capacity is small; and the viscera, which subsequently belong to it, are
situated in the abdomen.

+ In old age the rectum has sometimes a zig-zag appearance immediately above the
anus. These lateral inclinations are probably produced by the enormous distentions
to which the bowel has been oceasionally subjected.

L
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prostate gland: * therefore part of the under surface of the bladder
is not covered by peritoneum; and since this part is in immediate
contact with the rectum, it is practicable to tap the distended
bladder through the front of the bowel without injuring the
peritoneum. The operation has, of late years, been revived, and
with great success.t It is easily done, and not attended with risk,
provided all the parts be in their regular position. But this is
not always the case. It sometimes happens that the peritoneal

Fig. 73.

Symphysis pobis .

Corpus cavernosum
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Prostate gland 5

— Veslonla seminalis,

DIAGRAM OF THE RELATIVE POSITION OF THE PELVIC VISCERA.

pouch comes down nearer to the prostate than usual—we have
seen it in actual contact with the gland; so that in such a case it
would be almost impossible to tap the bladder from the rectum
without going through the peritonenm. In children the peri-
tonenm comes down lower than it does in the adult, because the
bladder in the child is not a pelvie viscus.

The recto-vesical pouch is permanent. But there is another

* The bottom of the pouch is from three to four inches distant from the anus.
t See a paper in the Med. Chir. Trans. vol. xxxv. hy Mr. Cock.
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peritoneal pouch on the front part of the bladder, which is only
produced when the bladder is distended. To produce it, the
bladder should be blown up through one of the ureters. It soon
fills the pelvis, and then, rising inte the abdomen, occasions the
pouch in question between it and the abdominal wall. At first,
the pouch is shallow, but it gradually deepens as the bladder rises.
Now, if the bladder be distended half way up to the umbilicus,
which is commonly the case when it has to be tapped, we find that
the bottom of the pouch would be about two inches from the sym-
plysis pubis (fig. 73). Within this distance from the symphysis,
the bladder may be tapped in the linea alba, without risk of
wounding the peritoneum. Thus, the surgéon has the choice of
two situations in which he may tap the bladder—above the pubes,
or from the rectum. Which of the two be the more appropriate,
must be decided by the circumstances of the case.

DISSECTION OF THE MALE PERINEUM.

~ Before dissecting the perineum, it is expedient first to examine
the osseous and ligamentous boundaries of the lower aperture of
the pelvis. Looking at the male pelvis
(with the ligaments preserved), we ob-
serve that this aperture is of a lozenge
shape; that it is bounded in front by
the symphysis of the pubes, laterally by
the rami of the pubes and ischium; be-
hind, by the eoccyx and the great sacro-
ischiatic ligaments.
This space, for convenience of deserip-
tion, we divide into two by an imaginary
line drawn from one tuber ischii to the

DIAGRAM OF THE FRAMEWORK - -2
B e other. The anterior forms a nearly equi

lateral triangle, of which the sides are
from three to three and a half inches long; and since it trans-
mits the urethra, it is called the urethral divison of the perineum.

- E
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The posterior, containing the anus, is called the anal division
(fig. 74).*

The subjeet is to be placed in the usual position for lithotomy,
with a full-sized stafl’ in the bladder, the rectum moderately dis-
tended with tow, and the scrotum raised by means of hooks,
Observe that a central ridge, named the ‘raphé, extends from
the anus, along the perineum, serotum, and under surface of
the penis. Between the tuberogities of the ischia and the anus
are two depressions, marking out the ischio-rectal fossm, which
are found i1mmediately beneath the skin, filled with fat. In
the lateral operation of lithotomy, the incision should commence
an inch and a quarter above the anus, close to the left side of the
raphé; it should be carried downwards and outwards for three
inches, to a point midway between the tuber ischii and the anus.
In the bilateral operation, the incision is semi-lunar, the horns
being made on either side between the tuber ischii and the anus,
equidistant from these points respectively ; while the centre of the
incision runs about three-quarters of an inch above the anus.

At the anus the skin becomes finer and more deli-
cate, forming a gradual transition towards mucous
membrane : during life it is drawn into wrinkles by the permanent
contraction of the cutaneous sphincter. Moreover, the skin at
the margin of the anus is richly provided with minute glands,}
which secrete an unctuous substance to facilitate the passage of the
feces. When this secretion becomes defective or vitiated, the anal
cutaneous folds are apt to become excoriated, chapped, or fissured ;
and then defecation becomes exceedingly painful,

The skin should be reflected, by making an incision
along the raphé, round the margin of the anus to the
coceyx. Two others must be made on each side at right

Anal g]:mds.

Subeutaneous
tissue,

* Tt is well to bear in mind, that the dimensions of the lower outlet of the pelvis
are apt to vary in different subjects, and the lithotomist must modify his incisions
accordingly.

t These glands are the analogues of the anal glands in some animals, e.g. the dog
and the beaver. They are found not only about the anus, but also in the subcutaneous
tissue of the perineum, a fact for the demonstration of which we are indebted to
Frofessor Quekett. They are large enough to be seen with the naked eye,
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angles to the first, the one at the upper, and the other at the lower
end of it. The skin of the perineum must then be reflected out-
wards. In reflecting the skin, we have to notice the characters of
the subcutaneous structure.* Its characters alter in adaptation to
the exigencies of each part. On the scrotuin the fat constituent
of the tissue is entirely, and for obvious reasons, absent ; while the
fibro-cellular element is most abundant, and during life elastic
and contractile. But, as we recede from the scrotum, and ap-
proach the anus, the fat accumulates more and more,
and on either side of the rectum it is found in the shape
of large masses, filling up what would otherwise be two
deep hollows in this situation—mnamely, the ischio-rectal fossa.
These fosse are triangular, with their bases towards the skin, and
their apices at the divergence of the obturator internus and levator
ani. They are about two inches in depth, and are much deeper
posteriorly than in front. The purpose of this accumulation of fat
on each side of the anus, is to permit the easy distention and con-
traction of the lower end of the bowel during and after the passage
of the fmces,t Over the tuberosities of the ischia, we meet with
large masses of fat, separated by tough, fibrous septa, passing from
the skin to the bone, so as to make an elastic padding to sit upon,
Occasionally, too, there are one or more large burse, interposed
between this padding and the bone.

So much respecting the general characters of the subcutaneous
tissue of the perineum. Some anatomists describe it as consisting
of three, four, or even more layers, but in nature we do not find
it so. It may, indeed, be divided into as many layers as we please,
according to our skill in dissection; but this only complicates
what is, in itself, simple.

Tat in ischio-
rectal fossme,

* The probable thickness of this subcutaneous tissue is a point which ought to be
determined by the lithotomist in making his first incision. Its great thickness in
some cases explains the depth to which the surgeon has to cut in letting out matter
from the ischio-rectal fossa.

+ It is this fat in the ischio-rectal fosse which renders them so liable to the occur-
rence of peculiarly fetid gangrenous abscesses. These should be opened as early as
possible, lest they burst into the rectum; and one sees how deep the knife must be
introduced, in order to reach the seat of the mischief.
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The cutaneous sphincter ani must now be cleaned : care being
taken not to remove any of its fibres. Posteriorly, the lower border
of the gluteeus maximus must be displayed, and the vessels and
nerves crossing the perineum, towards the anus, carefully dis-
sected. ‘ -

s The eutaneous sphincter of the anus arises trum.t.he
sphincter point of the coceyx, and from the ano-coceygeal liga-
ani, ment, The muscular fibres surround the anus, and are
inserted in a pointed manner in the tendinous centre of the
perineum (p. 367). Tt is called the cutaneous sphincter, to dis-
tinguish it from a deeper and more powerful band of muscular
fibres which surrounds the last inch or more of the rectum, and is
situated nearer to the mucous membrane.

Citiiadss The cutaneous vessels and. nerves of the perineum
vessels and  come from the internal pudic artery and nerve, and
i chiefly from that branch of it called the superficialis
perines. This will be traced presently. Besides this, a cutaneous
nerve is distributed to these parts from the lesser ischiatic, called
the long pudendal nerve (p. 367). It comes through the musecular
fascia of the thigh a little above the tuber ischii, and ascends,
dividing into filaments, which supply the skin of the perineum
and serotum,

Crossing transversely through the ischio-rectal fossa, from the
ramus of the ischium towards the anus, are the exfernal or in-
Jferior harmovrhoidal arieries. These come from the pudie (which
may be felt on the inner side of the ischium), and running in-
wards, supply the rectum, levator ani, and sphincter ani. The
nerve which accompanies the artery comes from the pudiec, and
supplies the sphincter ani and the skin of the perineum,

Superficial The subeutaneous fascia of the perineum is composed
or muscular  of a superficial and a deep layer, The superficial
;ﬂ;r':;'l‘l",__zfnt:he layer contains more or less fat, and is continuous with

that of the scrotum, the thighs, and the posterior part
of the perineum. The deeper layer is best demonstrated by blow-
ing air heneath it with a blow-pipe ; its connections are as follow :
— It is attached on either side to the anterior lip of the ramus of
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the pubes and ischinm; traced forwards, it is directly continuous
with the tunica dartos of the serotum ; traced backwards, we find
that at the base of the urethral triangle it 18 reflected beneath the
transversus perinei muscle, and joins the ¢ deep perineal fascia’
or ¢ triangular ligwment. These connections explain the reason
why urine effused into the perineum, does not make its way into
the ischio-rectal foss®, or down the thighs.

Remove the fascia to see the museles which cover the bulb of
the nrethra and the crura of the penis. The bulb of the urethra
lies in the middle of the perineum, and is covered by a strong
musele, called ¢ accelerator urin@,’ The crura penis are attached,
one to each side of the pubic arch, and are covered each by a
muscle, called ‘erector penis.” A narrow slip of muscle, called
¢ transversus perinei,” extends on either side from the tuber ischii |
to the central tendinous point of the perineum. This point is
about one ineh and a quarter in front of the anus, and serves for
the attachment of muscular fibres from all quarters of the peri-
neum.

Thus the muscles of the perineum deseribe on each side a
triangle, of which the sides are formed by the accelerator urinz
and the crus penis respectively, and the base by the transversus
perinei. Across this triangle run up from base to apexthe super-
ficial perineal vessels and nerves. External to the ramus of the
ischium is seen a nerve, the long pudendal, a branch of the lesser
ischiatic, perforating the muscular fascia of the thigh.

Superficial The aimpe?ﬁcimf’, perineal artery prc_meeds from the
perineal internal pudic as it runs up the inner side of the tuber
:‘;:ﬁ‘ and  joohii, Though the main trunk cannot be seen, it can

be easily felt by pressing the finger against the bene.
The artery comes into view a little above the level of the anus,
and then passes up the perineal triangle, distributing branches to
all the muscles, and is finally lost on the serotum. The only
named branch is a muscular one, called ©transversalis perinei’
(p. 367). This is given off near the base of the triangle, and runs
with the transversus perinei muscle towards the central point of
the perineum. It is necessarily divided in the first incision in




MALE PERINEUM. 367

lithotomy, and deserves attention, because it is sometimes of con-
siderable size.
The artery is accompanied by two veins, which are frequently di-
lated and tortuous, especially in diseased conditions of the serotum.
The nerves, two in number, are derived from the internal pudic,
follow the course of their corresponding arteries, and give off

Fig. 75.
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similar branches. They not, only supply the skin of the perinenm
and serotum, but each of the perineal muscles,
The long pudendal nerve, a branch of the lesser ischiatie,
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makes its exit through the wmuscular fascia of the thigh, a little

above the tuber ischii. It ascends nearly parallel to the ramus of

the ischium and pubes, and dividing into filaments, supplies the
skin of the perineum and scrotum.

This muscle embraces the bulb of the urethra. It

::“ﬁ‘:f;“'t"" arises from a fibrous median raphé heneath the bulb,

and from the tendinous centre of the perineum. Start-

ing from this origin, the fibres diverge and are inserted as follows:

—The upper ones proceed on either side round the corpus caver-

Fig. 76.
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DIAGHAM TO SHOW THE ACCELERATOR URBINE IN PROFILE.

nosum penis, like the branches of the letter V, and are fixed on its
upper surface: the middle completely embrace the bulb, like a
ring, and meet in a tendon on the upper surface of the urethra;
the lower are fixed to the anterior surface of the deep perineal
fascia (fig. 76).

Thus, the entire muscle acts as a powerful compressor of the
bulb, and expels the last drops of urine from this part of the
arethra. By dividing the muscle along the middle line and turn-
ing back each half, its insertion, as above described, can be clearly
made out.

\
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These muscles are moulded, one upon each crus of
Erectores 1 penis, Each muscle arises from the inner surface
S of the tuber ischii; the fibres ascend, completely cover-
ing the crus, and terminate on a stromg aponeurosis, which is
wnserted into the external and inferior aspect of the crus. The
action of these muscles is to compress the root of the penis, and
so to contribute to the erection of the organ.

These muscles are of insignificant size, and sometimes
absent. They arise, one on each side, from the tuber
ischii, and proceed towards the central point of the
perineum, where they are blended with the fibres of the accelerator
urin@. This muscle with its artery is divided in lithotomy.

The next stage of the dissection consists in reflecting and re-
moving the accelerator urine from the bulb of the urethra, the
erector penis with the erus penis from the rami of the pubes and
ischium, and the transversi perinei muscles. This done, the
triangular ligament or ©deep perineal fascia’ is fairly exposed.
Teisnailie Understand that the €triangular ligament of the
ligament of urethra’ and the deep perineal fascia are EyNONYmMous
the urethra, terms.

The triangular ligament, shown in fig. 77, is a strong and re-
sisting membrane stretched across the upper part of the pubic
arch.  On each side it is firmly attached to the posterior lip of
the rami of the pubes and ischium ; superiorly, i.e. towards the
symphysis of the pubes, it is connected with the sub-pubic liga-
- ment; inferiorly, it does not present a free border, but is connected
to the tendinous centre of the perinenm, and becomes identified
with the deep layer of the superficial perineal fascia under the
transversus perinei muscle (p. 367). This ligament, by most
anatomists, is described as composed of two layers, an anterior
and a pestcrior, between which the membranous portion of the
urethra is situated. The anterior layer becomes continuous below
with the superficial perineal fascia; the posterior is a part of the
pelvie fascia, and is lost upon the prostate.

The membranous part of the urethra runs through the triangular
ligament about one inch below the symphysis pubis. The aperture

Transversi
perinei,

B R
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for it does not present a distinet edge, because the ligament is
prolonged forwards over the bulb, and serves to keep it in
position.

Fig. 77.
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DIAGRAM TO SHOW THE TRIANGULAR LIGAMENT OF THE TRETHRA.

Piaits of s The triangular ligament is very important surgically
gical interest. for these reasons:—

1. Here we meet with difficulty in introducing a catheter, unless
we can hit off the right track through the ligament. The soft
and spongy tissue of the bulbous part of the urethra in front {’_,f



MALE PERINE