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EREEACE.

IT is not the object of this work to teach plain anatomical facts ; its aim is to
show the relation of structure to function, whether it is normal function or function
disturbed or impaired by injury or disease. It is explanatory and utilitarian in
character, and not encyclopedic. The bare facts of anatomy can be obtained from
the systematic treatises, and they are here only briefly given in order to refresh the
memory of the reader, who is supposed to be familiar to a certain extent with
systematic anatomy. A person who has studied the subject only from a syvstematic
standpoint cannot utilize and apply the knowledge so acquired unless he considers
its relation to the various affections encountered in practice.  He can study anatomy,
but he will not see its application until it s pointed out to him.- He may have
studied the palmar fascia, but, unless he is shown how its construction influences the
course of pus originating beneath it, his anatomical knowledge is of little value.
The inability to make any practical use of the facts or to see their application is the
reason why anatomy is so frequently regarded as a dryv, uninteresting study and too
often designedly neglected.

In considering the subject, after a few general remarks on the part involved, the
skeleton and muscles are briefly described, and thereby one is enabled to understand
the surface anatomy, which immediately follows. Then comes a consideration of the
various affections of the part, with such allusion to the nerves and vessels as 1s desir-
able to elucidate the subject. As the book is not intended to be a systematic
treatise on anatomy, such anatomical facts as cannot be shown to be useful in practice
are not mentioned. To give them here would make the volume too large, obscure
its main object, and defeat its purpose.

As regards the anatomical nomenclature used, there is no system so generally
accepted as to justify its exclusive adoption.  In the desire, however, to aid in further-
ing the adoption of better anatomical terms, as much of the BNA terminology has
been used, or included in parentheses, as a consideration of the subject from the
standpoint of a general practitioner would allow.

Most of the illustrations are from original drawings of preparations made by the
author and his assistants. Those derived from other sources are duly credited ; if
there has been any failure in this respect, it is unintentional.

The clinical material, except where otherwise stated, is from the author’s own
experience,

To the artist in charge, Mr. Erwin F. Faber, and to Mr. Herman Faber, who
made a large number of the original sketches, my best thanks are due for their great

skill, untiring energy, and most intelligent aid ; their work speaks for itself.



vi FREFACE.

I am under great obligations to many friends who have kindly rendered me their
aid. Professor George A. Piersol has given me much valuable information and
allowed me the unstinted use of his anatomical material ; Dr. Astley P. C. Ashhurst
made many of the dissections and aided in correcting and preparing the manuscript
for the press ; Dr. Frank [ Dickson did most of the proof-reading and prepared the
index ; Dr. T. Turner Thomas made many of the earlier preparations ; and Dr. Henry
Beates aided in the revision of the first portion of the manuseript. To these and
others who have contributed to the formation of the book I desire to express my
thanks.

To the hearty cooperation and unfailing generosity of my publishers is due the
presentation of such an attractive volume. I asked them for nearly everything I
could think of, and they gave me nearly everything [ asked for.

In conclusion : this work is recognized as being far from complete, but it is
intended to be suggestive rather than absolute. It is not designed so much to
present facts as to furnish reasons, and it is hoped that it will appeal to the practising

physician and surgeon as well as to the student,

Gwinyy G Davis,

PHILADELFHIA, Algust, I91o.
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APPLIED ANATOMY.

THES SEALP:

THE scalp is formed by the movable soft tissues which cover the skull. It is
composed of three layers: skin, superficial fascia, and eccipitofrontalts muscle with
its aponcurosis. It is attached to the underlying pericranium by loose connective
tissue called the subaponcurotic layver.  The pericraniom, or periostenn: of the skull,
is loosely attached to the bones by a small quantity of connective-tissue fibres called

Epicraminl :“'nmu;um;'is:.
Superficial fascia

Skin

Fi 1. —The sealp.

by some anatomists the subpericranial connective tissue. At the sutures, however, it
is very firmly attached.

The principal affections of the scalp are wounds, inflammation, afiections of
the blood-vessels, tumors, and neuralgia. The peculiarities of these affections are
determined by the anatomical structure of the parts.

The skin of the scalp is probably the thickest in the body, although not so
dense as that of the heel. Besides the hair, it contains abundant sweat and sebaceous
glands. These latter are connected with the hair-follicles and are near the surface.
The skin increases in thickness from the frontal to the occipital region.

The superficial fascia consists of a net-work of connective-tissue fibres which
run from the skin above to the aponeurosis of the occipitofrontalis below. In its
meshes are fat, blood-vessels, nerves, and lymphatics. The hair-bulbs often pierce
the skin and extend into this layer.

The fibres of the superficial fascia bind the skin so firmly to the aponeurosis
beneath that when the skin is moved the aponeurotic layer is carried with it. The

I



2 AFPLIED ANATOMY.,

arrangement of the fibres is shown in Fig. 3. Fibres starting from the point 4 not
only pass directly down to &, but also to each side to the points Cand /2. In the
same way, fibres starting from & not only pass upward to .4, but also forward to &
and backward to & Now, if the skin 1s moved in the direction of the forward arrow,
the fibres & & and A4 23 are tightened and drag the aponeurosis forward.  If the skin
is moved in the direction of the backward arrow, the fibres A € and &7 are tight-
ened and so drag the aponeurosis backward. Thus it is seen that the aponeurosis
must follow the movements of the skin.

The occipitofrontalis muscle with its aponeurosis arises from the supe-
rior curved line of the occiput and 15 inserted into the skin of the frontal region.

_’..J'fll-':-llhﬂm-!lll-.dl-\. conmective tiswee
Fericranium

. e G pewi Cr T
et OVPLOE il oy iy
~ LIl aier

FiG. 2.—Layers of the scalp.

Merkel describes the epicranial aponeurosis as dividing into two layers, one inserting
into the skin and the other into the rim of the orbit ( Hand. der top. Anat. Bd. 1, p-
17). The bellies of the muscle are comparatively short, about 5 cm, in length, the
remaining tissue extending between them constituting the aponeurosis.  As it comes
downward from the temporal ridge, over the
sides of the head, the aponeurosis becomes
thinner and gives attachment by its superficial
surface to the anferier and superior awricular
muscles. It then proceeds downward to be
attached to the upper edge of the zygoma.

-
Skin
- -\-'- -_ - ]
= = Aponeurosis
FiG. 3.—!.?ii.1:'_’ril!'l1 illustrating the Illﬂ.'l.'l'll:ll of atiach- - Fic. 4.—5howing now the periostcum in
ment of thieskin o lln:iqmltcmusisui thie l.rél.'l.pLLl:rI'l'unlil.'l.lls elitldhoad L|.||:-:a. Dipwesn Lhe Bones n Ehe line of
muscle, ihe sutures.

Contraction of the occipitofrontalis muscle causes the skin of the forehead to wrinkle
transversely. It is a muscle of expression, and blends with the pyramidalis nasi
and corrugator supercilii. It is supplied by branches of the facial nerve.

The subaponeurotic tissue is very loose and abundant, so that it does not tend
to confine the movements of the scalp, but favors them. Hence the scalp is readily
torn loose from the skull in scalping, machinery accidents, ete. This tissue is so
loose that effusions accumulate here and spread extensively. It contains only a few
blood-vessels.

The pericranium in its normal condition is a thin, tough membrane containing
few blood-vessels. Except at the sutures, where it is firmly attached and dips
down between the bones, it is comparatively easily stripped from the skull and
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does not convey much nourishment to it. It is deficient in nsl'_-nger:etic, or bone-
forming properties, so that when it is raised off the skull in operations, and the
bone removed from beneath, as occurs in trephining, fractures, etc., new bone 15 not
produced. )

The subpericranial tissue is so scanty and loose, particularly in infancy, that
it readily allows the pericranium to be raised and effusions to occur beneath.

THE ARTERIES OF THE SCALP.

The scalp is supplied by the frowtal, supra-eréital, and sometimes a small
branch from the lachrymal arteries, from the ophthalmic; by the femporal, through

_» Temporal

- Transverse facial

Supra-orbital —_

Frontal—

Posterior auricular

— Chccipital

FiG. s.—Arteries of the scalp.

its anterior and posterior branches; and by the posterior awricular and the eccipital
arterics from the exfernal carofid. These arteries communicate freely with each
other, not only laterally, but also across the top of the scalp. It is not unusual to
see a large branch of the temporal communicating directly with the occipital.

The temporal artery begins in the substance of the parotid gland, just below
the condyle of the jaw, and mounts over the zygoma, a centimetre (or less) in front
of the ear. It lies on the temporal fascia and its pulsations can be felt at this point,
if desired, during the administration of an anasthetic.  About four centimetres (114
in. ) above the zygoma, it divides into the anterior and posterior branches. The
auriculotemporal branck of the fifth nerve lies just in front of the ear and between it
and the temporal artery,

The occipital artery mounts to the scalp in the interval between the pos-
terior border of the stermomastoid muscle and the anterior border of the frapezius.
It is about midway between the posterior border of the mastoid process and the
oecipital profuberance. If it 15 desired to expose it from this point forward, the
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sternomastoid, splenius capitis, and trachelomastoid muscles will have to be cut,
because it passes beneath them. The eccipifalis major nerve lies to the inner side of
the artery.

Qecipital artery Supeerior ohliqee

Sternomastogd
Trachelomastoid

Splenius

T::t]:u.-xil.l 2
Trachelomatoid=——

Splenius

Levator angul
B .'1|l|ﬂ'.l:

TSpinal accessory

neryve
?\\ ..._55 - Hypoglossal nerve

Fig. 6.—0Oceipital arery.

LYMPHATICS OF THE SCALF.

The lymphatics anteriorly near the median line pass down between the orbits to
reach the subm: axillary nodes. Those of the anterior parietal and temporal regions
empty nto the pre-auricular nodes; those of the posterior parietal '1:111 tempm.a,l
into the nodes behind and below tht: ear; and those of the accipital region into the
occipital nodes. Infectious troubles of these regions, therefore, will cause enlarge-
ment of the corresponding nodes.

AFFECTIONS INVOLVING THE LAYERS OF THE SCALP.

Wounnds of the scalp are common. Incised wounds bleed more freely and the
hemorrhage is more difficult to control than in wounds elsewhere on the suriace.
This is due to the exceedingly free blood supply and to the peculiar arrangement of
the blood-vessels in the tissues.

small wounds of the scalp do not gape, particularly if they are longitudinal in
direction and not very deep. The skin is so intimately bound to the aponeurosis
beneath that displacement is 1:m|1{*:'-1-:-.:|h|e If the cut is deep r..m‘.u.lgh to divide the
aponeurosis extensively, especially if the wound is transverse, gaping is marked.
This is produced by contraction of the two bellies of the occipitofrontalis muscle,
which pulls the edges apart.

Bleeding is apt to be persistent and hard to control because the arteries running
in the deep layers of the skin and fibrous trabecula are firmly attached and, there-
fore, when cut, their lumen cannot contract nor their ends retract. W hen large
ﬂ"l"h are torn in the scalp, they rarely die because of their free blood supply, and
slouching is limited to the parts which are actually contused. As the subaponeur-
otic space is often opened, if the wound is sewed too tightly shut, subsequent bleeding
instead of escaping externally may extend widely under the aponeurosis. Inasmuch
as hair and dirt are often crushed into these wounds, great care should be taken to
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disinfect them. A cut will open the hair bulbs and sebaceous glands, and, as the hairs
project into the subcutaneous tissue, they may serve as a starting point for infection.

Contraction of the [JLCll'ﬂlﬁir:}tltrllt‘a muscle may prevent hmlmv; In extensive
wounds. To avoid this the scalp is covered by a recurrent bandage or otherwise fixed.

Lacerated wounds do not bleed so freely as do incised wounds, but they are
accompanied by a more extensive loosening of the scalp. Large flaps of tissue are
frequently raised and turned to on= side. The most severe of these injuries have been
produced by the hair being caught by a t'E"u.u]\LI‘JQ shaft, tearing nearly the whole
scalp off. Its loose attachment to the pericranium and bone beneath by the loose
subaponeurotic tissue, readily explains the reason of these extensive detachments.

Confusions cause only a moderate amount of swelling, which is usually circum-
seribed.  While the skin is not broken, the blood-v essels and other tissues beneath
are often ruptured, and, therefore, extravasation of blood occurs. When this is con-
fined to the superficial fascia, 1t is small in amount and limited in area. It does not
tend to work its way for any great distance beneath the skin. If the extravasation
extends below the aponeurosis, it may cover a considerable area of the skull.  When
it occurs beneath the pericranium it is i:ﬂl]{‘d cephalliematoma, or in the new-born
capul succedancwm. Caput succedaneum is found almost always on the right side,
involving the parietal eminence. It is limited
by the attachment of the pericranium at the
sutures.

Hematomas of the scalp possess the pecu-
liarity of being soft in the centre and sur-
rounded by a hard mdematous ring of tissue.
in cephalhzematoma of long standing this ring
may ossify, and the new bone may even extend
and form a more or less perfect bony cyst
This, however, is very rare.

Haematomas produced by blows on the
head are often mistaken for fractures. The
raised edge is so hard as sometimes to be
thought to be the edge of broken bone. The tis-  Fic 7.—Haxmatoma o the forchead of a child.
sues beneath the skin at the site of impact
seem to be pulpified and remain perfectly soft to the touch; the smooth unbroken
skull can usually be felt over an area equal to the site of impact. Surrounding this
soft area is the hardened ring, composed of tissues between the skin and the bone,
into which serum and blood have been efiused.

fuflammation and abscess are caused by infected wounds, furuncles, erysipelas,
caries of the skull and suppurating sebaceous cysts.

The scalp is a favorite location for erysipelas; if not started primarily by an
infected wound, the scalp may be involved secondarily by extension from the face.

Caries of the skull is often of syphilitic origin.

Abscesses may occur in three places:

I. Subcutaneous.
2. Subaponeurotic,
3. Subpericranial.

1. Subcutaneous abscesses are usually small and do not tend to spread but
rather to discharge through the skin. This 1s because the firm fibrous trabecule
prevent lateral extension. Furuncles are quite common in childhood; they are, of
course, superficial to the aponeurosis. Sebaceous cysts are especially common in
the scalp and they sometimes suppurate. The orifice of the obstructed duct is not
usually visible. Sometimes in a small cyst a black spot on its surface indicates
the opening of the duct. By means of a ‘needle or pin this opening can be dilated
and some of the contents expressed. Of course, if nothing further is dore it will
reaccumulate.  When these cysts become infamed they become united to the skin
above so that it has to be dissected off. If pus forms, it either remains localized to
the cyst or bursts through the skin and discharges externally. It does not tend
to burrow under the skin laterally on account of the hbrous trabecule uniting the
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skin and aponeurosis. The aponeurosis beneath is intact, therefore the pus does
not get below it.  The cyst, with the lining membrane entire, should be removed,
otherwise it will recur.

2. Subaponeurotic abscesses come from infected wounds, erysipelas, or caries of
the bones. It 1s not desirable to close deep wounds of the scalp too tightly.  Some
suppuration is liable to occur which, not finding an easy escape E:GT.I:I'I'[EI']}'I,, may
spread under the aponeurosis if the wound has been deep enough to divide it.
Infection of wounds is the most frequent source of these abscesses, hence the desira-
bility of providing for drainage for at least a short period. In erysipelas, serous
effusion, which may become purulent, oc-
curs in the subaponeurotic tissue, as well as
in the lavers above. It may sink down-
ward and point in the temporal, occipital, or
frontal region. In the temporal region the
descent of the pus may be limited by the
attachment of the lateral expansion of the
aponeurosis to the zygoma. The attachment
of the occipitalis muscle posteriorly to the
superior curved line of the occiput prevents
the effusion from coming to the surface at
that point, The liquid accumulates low down
on the forehead over the orbits, being pre-
vented from entering by the attachment of
the erditotarsal frgament, and tends to point
close to the median line.  The frontal muscles
of the two sides are apt to be slightly sep-
arated, leaving a weak spot just above the
root of the nose, and this is where fluctua-
tion can most easily be felt. These accumu-
lations in the frontal, temporal, and occipital
regions may require incisions for their evac-
. : vation and drainage. Suppuration arising

F16. B.—Arterial angioma or cirseid aneurism. from carious bone readily perforates the

pericranium  and then infiltrates the loose

subaponeurotic tissue, The bones of the vault of the skull are not infrequently

affected by syphilitic disease, producing caries and suppuration, which invade the
subaponeurotic space.

3. Subpericranial abscesses are comparatively rare. They usually start from
diseased bone and spread laterally beneath the pericranial tissue.  The pus may be
limited to a single bone on account of the firmer attachment of the pericranium at the
site of the sutures. To avoid breaking into the subaponeurotic space, a free opening
should be made into the abscess so as to allow the pus to drain externally.

e T

AFFECTIONS OF THE BLOOD-VESSELS.

The arteries or veins alone may be affected, or both may be involved.

Avrterial variv is the name given to an enlargement of a single artery. It forms
a swollen, tortuous, pulsating mass in the course of the artery. The temporal artery
is liable to be so affected, particularly its anterior branch.

Crvsoid ancurism, or aneurism by ajrastomosis, is formed by numerous enlarged
arteries. It is sometimes called an arterial angioma or plexiform angioma. The
veins are also somowhat involved. Pulsation is marked.

Venous angioma is a tumor formation in which the venous blood is contained in
large spaces, which are lined with endothelium, instead of in normal veins,

Telangiectasis or meevus is formed of enlarged capillaries. It is often called
port wine mark, mother’s mark, etc.

Aneurismal varix, or arteriovenons ancurism, is where an adjacent artery and
vein being wounded,—as the temporal artery and vein,—the blood passes directly
from the artery into the vein.
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Faricose anenrism is where a sac intervenes between the artery and vein, so
that the blood passes first from the artery into the sac and then into the vein. The
temporal artery with its companion vein has been so affected.

Treatment of Vascular Affections of the Scalp.—Vascular tumors are
usually higated and excised. Acupressure pins may be passed under the larger
arterial trunks, but the exceedingly iree anastomosis renders thorough excision
preferable; even this is not seldom unsuccessiul.

TUMORS OF THE SCALPF.
Sebaceons cysts arise from obstructed sebaceous glands; the contents consists of

epithelial cells, fat, and cholesterin. They sometimes calcify. They spread in the
subcutaneous tissue, stretching and raising the skin above and causing atrophy of

Fii. g.—Scbaceous cyst of scalp. Fig. 1o.—Meningocele,

the hair bulbs, but do not invelve the epicranial aponeurosis below. In removing
them, if they have never been inflamed, they can readily be turned out through a
slit in the skin. The subaponeurotic space will not be opened, therefore their
removal i1s not often followed by bad results.

Lorcephalocele is a tumor formed by a protrusion, through the skull, of the
membranes of the brain, containing brain matter and cerebrospinal fluid.

Meningocele, or a tumor containing the meninges of the brain and cerebrospinal
fluid, is more rare in the skull than is the case when the spine is affected. It pro-
trudes through an unossified part of the skull, and, according to Sutton, two-thirds of
the cases occur in the occipital region, between the foramen magnum and torcular
Herophili. He characterizes it as a hydrocele of the fourth ventricle, and says that
nine out of ten cases die if operated on.  The next most frequent seat for meningo-
cele is at the root of the nose (Fig. 10). ;

Cephalliydrocele is the name given to a pulsating tumor communicating with the
interior of the skull through a traumatic opening. It contains cerebrospinal fluid.

Dermoid twmors occur in the median line and, according to Sutton, are most
common over the anterior fontanelle and external oceipital protuberance. They often
have a thin pedicle attaching them to the dura mater and may grow either inside or out-
side the skull. They are formed by an inclusion of some of the tissue of the ectoderm
by the bones as they approach from each side to ossify and unite in the median line.

A congenital tumor located at the root of the nose is probably an encephalocele;
one located at the anterior fontanelle 1s probably a dermoid; a tumor in the occipital
region may be either, but a dermoid is apt to be higher up than an encephalocele.
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THES SKULL

The skull is the bony framework of the head. It is divided into the bones of
the cranium and those of the face. The hyoid bone is usually classified with the
bones of the head.

The cranium consists of the bones forming the brain case. They are the
eccipital, two pariclals, the frontal, two femporals, the sphenord, and the efhmoid.

The bones of the face are fourteen in number, there being two single Imnu:s
and six pairs. The aiﬂ;,h bones are the mandible, or inferior maxilla, and vomer
the pairs are the swperior mavxilla, malar, nasal, palate, lachrymal, and m;‘rnm
frevbinated bones.

THE SKULL IN CHILDHOOL.

The skull of the infant is markedly different from that of the adult. At birth the
face is quite small and undeveloped, while the cranium is relatively large.  The frontal
and parietal eminences are very marked.
The vault of the skull is not entirely os-
sified and the sutures are not completed.

The bones of the base of the skull
originate in cartilage, while those of the
vault originate in membrane. This mem-
brane has one or more centres of ossi-
fication 1p|1::,u|n-r in 1t for each bone.
These centres increase n size and finally
meet at the edees of the bone, thus form-
ing the sutures. At the time of birth the
sutures are represented by membrane,
which joins the adjacent bony edges.

The frontal bone has two centres of
ossification: one for each side. These
form a suture in the median line of the
forehead which becomes obliterated in
the course of the first or second year.
Traces of it in the shape of a groove or
ridge can sometimes be seen or felt in the
adult skull. The fronfal cminences are
far more marked in childhood than later
in life and give to children the promi-

: ; : ; nent forehead which is so characteristic.

Fia. r1.—Infant"s skull, showing posterior and anterior S B E .

fontanelles. A similar peculiarity is seen in the
parietal bones, the parietal eminences

being quite prominent. On this account, they are often injured in childbirth,
sometimes being compressed by the obstetrical forceps, and are frequently the seat of
haematoma neonalorem.  The cranial bones not being firmly united allow of a certain
amount of play or even overlapping, thus facilitating the delivery of the head at birth.

Fontanelles.—At the juncture of the various bones are six spaces called fontan-
elles.  Two, the anterior and posterior, are in the median line of the cranium, and
four, the two anterolateral and two posterolateral, are at the sides.  The fontanelles
are situated at the four corners of the parietal bones.

The anterior fonfanelle is the largest. It is diamond-shaped and formed by the
frontal suture in front, the interparietal behind, and the coronal at each side. It is usu-
ally closed by the end of the second vear, but may be delayed until the fourth. In
rickets and malnutrition the fontanelles remain open longer than would otherwise
be the case.

The posterior fontanelle is formed by the juncture of the parietal (sagittal ) suture
with the lambdoidal suture. It is triangular in shape with the apex forward between
the two parietal bones, the sides passing down, one to the right and the other to the
left of the top of the oceipital bone,

Anterior,
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These fontanelles are of the greatest importance in diagnosing the position of
the head during labor. If the examining finger encounters first a large diamond-
shaped or four-cornered depression with its anterior angle more acute than the pos-
terior, the accoucheur will know that it is the anterior fontanelle which is presenting.
By following one of the sutures backward he will come to a triangular or Y-shaped
ridge which will be recognized irom its shape as being the posterior fontanelle.  He
will then know that the position of the
head is occipitoposterior.  1f the posi-
tion is the more usual occipito-anterior
one, the finger will first encounter the
posterior fontanelle with its three sutures,
which are distinctly recognizable. On
following the suture which leads back-
ward, the four-cornered anterior fon-
tanelle will be felt. The various sutures
constituting the fontanelles can usually
be distinctly felt, and, as the presenta-
tions are nearly always occipito-anterior,
the fontanelle that will usually be first
felt will be the posterior, and the sutures
forming it can readily be counted.

The antero- and posterolateral fon-
fanelles, located at the anterior and pos-
terior angles of the parietal bones, are Fit TR Dl Showitie anbelate al and ot
of no service in diagnosing the position lateral fontanclles,
of the head. They are indistinct, ne.lrl}
closed, and thickly covered by tissue. In injuries to the skull in young children
and infants, we should not mistake the fontanelles and lines of the sutures for
fractures. Fissures extending into the occipital bone from the posterolateral fonta-
nelles are normal at birth and not due to injury.

Dura Mater.—The dura mater in children is more firmly attached to the
interior of the skull than in adults. If, therefore, a true fracture does occur, lacera-
tion of the dura 15 more
liable to be produced. This
firm attachment also pre-
vents the formation of epi-
dural hemorrhages, because
the force of the blow is not
sufficient to loosen the dura
from the bone, and when
the middle meningeal artery
is torn, as Marchant has
pointed out, the blecding
15 more apt to be external

Fiz. 13.—The surface of the temporal bone has been chiselled of), ll'h'l]‘.l inte-r]m'[.
showing the relative size and position of the mastoid antrum and external CE]IS ﬂnd Air'siﬂ uses,

auditory meatus. pred .

—The infant has the bones
of the face so slightly developed that there is no room for the cavities which after-
ward develop in them. The ridges of the bones also become more marked as age
advances. The young child has no superciliary ridges.

The maxillary sinus, or antrum of Highmore, and the wmastoid antrum are the only
cavities that exist at birth. They are both much smaller than they ultimately become.

The mastoid antrum in relation to the size and age of the child is comparatively
large, being about five millimetres in diameter. As the bone in the child is unde-
veloped, and the tympanum lies nearer to the surface, the antrum likewise is some-
what higher and nearer to the surface than is the case in adults. This should be
borne in mind when operating on the bone in this region (Fig. 13).

The frontal, etimoidal, and sphenoidal sinuses appear about the seventh year,
but it is not until puberty is reached that they really begin to develop. The mastoid

Mastaid antrum

. External
auwditory meatus

Mastoid process
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cells likewise appear at puberty and increase with age. At birth, they are repre-
sented by simple cancellous bone.

THE SKULL IN ADULTS.

As the child grows, the bones of the face increase more rapidly than do those
of the vault. The bony prominences become marked, due to the action of the
various muscles of mastication, expres-
— sion, etc., inserted into them. The
s”’ﬂ“’“‘f&”’*@*ﬁ: face is much larger in size in proportion
to the calvarium than was the case in
infancy. While in infancy bone is prac-
tically homogeneous, in late childhood
and early adult life cavities begin to
develop n it.

Outer and inner tables of compact
tissue are formed, separated by diploic
structure, The frontal, ethmoidal, and
other air-sinuses are an exaggeration
of these diploic spaces. They are lined
F1g. 14.—Transverse section of the skull showing s with mucous membrane and communi-
variations in thickness at different points. cate with the naSt‘q}llHl"}'ll.‘{. The {li]'}lf}E

first begins to appear about the age of
ten years, but is not well formed until early adult life. It contains large veins,
called the diploic veins, which communicate with the veins both of the inside and
outside of the skull. In injuries to the skull
bleeding from these veins is rarely trouble- =
SOIME and uﬂml]&. stops "1'|:‘.I[}IIE41]1LUI.I‘1]."|

The skull is thinner in the white than
in the negro race. It is thickest over the
occipital protuberance and mastoid proc-
gzses,  The bone is thinnest in the temporal
and lower occipital regions. The two tables
are separated widely from one another in
the region of the frontal sinuses.

Tables.—The inner table is thinner and
more brittle than the outer one, and in frac-
tures it is almost always more extensively
splintered than the outer. In rare cases the
outer table may be temporarily depressed by
a glancing blow and spring back into place
without showing any depression, while the
inner table may be fractured.

The two tables are not exactly parallel.
Where the skull is thin, as in the temporal
and occipital regions, they are close to-
gether; where it is thick, they are farther
apart. The outer surface of the skull
comparatively even and smooth. The mnner
surface is quite uneven, being depressed in
places to receive the convolutions of the
brain. For this reason it is necessary to use

e

o j .;
the trephine with great care, as it may cut -"““;r - ;\ﬂr‘“ = i“
hrough on o = of the circle and injure fr\ | Tﬂ s
t 1 one side the ¢ jure I““‘{,-\ __..[ f 1 S

the dura mater before it cuts through the

; T FiG. 15.—Frontal sinus of one side; the anterior wall
Ulht‘r E':' art. has been cut away, exposing i.lt‘i interior.

The sutures of the skull begin to ossify
at about the age of forty years and continue to fuse until about the eightieth year.
Frontal Sinuses. — The fT('IHLI]. sinuses begin to develop at the age of seven
vears, but do not increase rapidly in size until puiu.l ty. When adult age is reached
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they are well developed. They may extend well out over the orbits, reaching to
within a short distance of the temporal ridge, while in other instances they do not go
beyond the supra-orhital notches.  In hug_ht they may reach the lower portion of
the frontal eminences or may cease at the level of the superciliary ridges.  The size
of the sinus cannot be judged from the size of the bony prominences. Neither is the

’J, Mastoid antrum

/ Suprameatal spine

Mastoid cells ~

Fii, i=5urface chipped away to show the mastoid antrum and cells, the latter unusually well developed.

size nor sex ol the individual any eriterion.  In a small female we have scen them of
considerable size. When diseased sufficiently to give rise to symptoms, they will be
found to be quite large. They are separated from each other by a septum, and if
extensive are divided into several pockets or recesses. They open into the infundib-

= Buperior longitudinal sinus

oy

Inferior longitudinal sinus

Seraignt sinus

HH‘-""\-'JIQH'HIJF Herophili

Lateral sinus

* Ohecipital sinus

‘Superior petrosal sinus

Siﬂﬂluil! h-illl.lﬂ-
Inferior petrosal sinus
Jugular vein Cavernous sinus

FiG. 17.=The cerchral blood sinuses,

ulum, at the anterior extremity of the middle turbinated bone in the middle meatus
of the nose. Fracture of the outer wall of the sinus not infrequently occurs without
involving the inner table.

Mastoid Process.—The mastoid process is continous with the superior curved
line of the acciput. It increases in size from the time of birth, but is composed of
cancellous tissue until after the age of puberty, when the mastoid cells develop. The
mastoid antrum, a cavity five millimetres in size at birth, which opens into the upper
posterior portion of the tympanum, is relatively larger at birth than in the adult
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[t is of importance in operating for infection arising from middle-ear disease. Minute
veins run from the antrum into the lateral sinus.

Suprameatal Triangle.—This triangle, so named by Macewen, is lormed
above by the posterior root of the zyvgoma, anteriorly by the bony posterior wall of
the external auditory meatus and posteriorly by a line from the floor of the meatus
passing upward and backward to meet the first line. The mastoid antrum is reached
by operating through this triangle (see section on Ear).

Cerebral Venous Sinuses.—The fibrous membrane which lines the inte-
rior of the skull 15 composed of two layers which are in most places intimately
united, forming one single membrane known as the dura mater. The outer
layer is applied to the bone, while the inner layer covers the brain.  In certain
places these two layers separate to form channels in which venous blood fHows;
these channels are called sinuses.  In certain other places these layvers separate and
enclose some special structure, as the Gasserian ganglion.

The cerebral sinuses of most importance are the superior longitudinal, the lateral
or fransverse, and the casernens.

The swperior fongitudinal sinns runs in the median hine from the foramen caecum
in the ethmoid bone in front, to the torcular Herophili behind.  As it passes back-

FF1i, 18, —Posterior view of the skull; :='|m'.}'ih.?.!h-.- relation of the supcrior longitudinal sinus and torcular Herophili
Lo the median line and external o cipital protubernnes,

ward it inclines more to the right side, so that at the torcular Herophili the left side
of the sinus is about in the median line. This sinus receives the veins from the
cortex of the brain and also some from the diploé of the bones above it. A vein
pierces the upper posterior angle of each parietal bone and forms a communication
between the superficial veins of the scalp outside and the superior longitudinal sinus
within. The deviation of the superior longitudinal sinus toward the right, as it
proceeds posteriorly, is to be borne in mind in operating in this region, as one can
approach the median line nearer on the left side posteriorly than the right, without
wounding it. In the parietal region the Pacchionian bodies are surrounded by
extensions from the longitudinal sinus and free hemorrhage will ensue if the bone is
removed too close to the median line.

The forcular Hevoplili, or confluence of the sinuses, does not correspond exactly
to the external occipital protuberance or éuien on the exterior of the skull. It is
a little above and to the right of it.  This torcular Herophili is formed by the meet-
ing of the longitudinal sinus from above, the lateral, or transverse sinuses from
the sides, the straight sinus from in front and the oeccipital sinus from below.

The lateral or transverse sinuses, of which there are two, pass from the torcular
Herophili toward each side in the tentorium between the cerebrum and cerebellum,
following the superior curved line of the occiput until just above the upper posterior
portion of the mastoid process.  They then bend downward to within a centimetre of
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the tip of the process and again curve forward to end in the jugular foramen and be
continued as the internal jugular vein. The S-shaped curve which they make in this
part of their course has given rise to the name sigmord sinus. In its course along
the superior curved line the sinus rises above the level of a line drawn from the inion
to the centre of the external auditory meatus.

In operating for cerebellar abscess, care should be taken to place the trephine
opening sufficiently low down to avoid wounding this sinus. It is in great danger of
being wounded in operating for septic conditions involving the mastoid antrum and
cells. [Its distance from the surface of the skull varies in different individuals, and it
gets farther from it as it descends to the level of the tip of the mastoid process. [t
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receives the blood from the posterior lower portion of the cerebrum and upper
portion of the cerebellum, and communicates with the veins outside the skull through
the mastoid and posterior condyloid foramina.

Running along the upper posterior edge of the petrous portion of the temporal
bone, in the attachment of the tentorium, is the superior pefrosal sinus. It connects
the lateral or transverse sinus about its middle with the cavernous sinus. More
deeply situated, and running from the cavernous sinus to the lateral sinus, just as it
enters the jugular foramen, is the fuferior petrosal sinus.

The petrosal and lateral sinuses are frequently torn in fractures of the skull. A
fracture passing through the petrous portion of the temporal bone may tear the
petrosal sinuses, and hemorrhage from the ear might come from t_|'ll!-’- source. A
fracture through the posterior cerebral fossa may tear the lateral sinus. Leeches
are sometimes applied behind the ear in inflammation of the brain, with the idea of
drawing blood from the lateral sinus through the mastoid vein. .

The occipital sinwes is usually small and brings the blood up from the region of
the foramen magnum to the torcular Herophili, .

The straight sinus runs along the line of juncture of the tentorium and falx
cerebri. It receives the blood from the ventricles of the brain which are drained by
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the veins of Galen, and the blood from the falx through the fmiferior longitudinal
sinws.  This latter is usually very small and sometimes almost lacking, the blood in
that case passing upward to empty into the ‘-iuperir)r longitudinal sinus.

The cavernons sinus,—one on each side, —is a ].lrm: irregular space on the side
of the body of the sphenoid bone. It runs from the sphenoidal fissure in front to
the apex of the petrous portion of the temporal bone behind. In front it is continu-
ous with the ophthalmic vein, and receives the sphengparictal sinwus which brings the
blood from the diploé ; behind it communicates with the superior and inferior petrosal
sinuses.  The two sinuses communicate across the median line around the pituitary
body, forming the eircular sinus, and across the basilar process, forming what is
sometimes called the franszverse sinus, but which 1s more correctly deseribed as a
plexus of veins. X

The cavernous sinus has embedded in its outer wall the third and fourth nerves
and the ophthalmic branch of the fifth. Farther below and to the outer side of the
sinus are the superior and inferior maxillary or mandibular branches of the fifth

jTi! Nerve

4th merve

Ophthalmic branch of 5th nerve
Sth nerve

Buperior maxillary nerve 3
luferior maxiilary (mandibular) nerve

o

Internal curotid aner ¥

Fi1G. zo0.—Transverse section of the right cavernons sinus, showing the position of the nerves and
imternal carotid artery (from a dissection ).

nerve.  Within the sinus and toward its lower and inner portion, is the fufernal
carotid arfery. It is surrounded by the blood-current. Between the carotid artery
and outer wall of the sinus runs the sixth nerve, held in place by fine, ll';a_l}u{-ulm:,
fibrous bands which pass from side to side in the cavity of the sinus.

The cavernous sinuses are sometimes torn in fractures of the base of the
skull, resulting in a traumatic communication between the carotid artery and the
sinus. The cavernous sinus is not infrequently torn in attempting the removal
of the Gasserian ganglion, particularly if its ophthalmic branch is attacked. Its
interior is not one large cavity, but is subdivided by fibrous septa, which pass
from side to side. It is sometimes the seat of thrombosis and mfection, which
may reach it through the ophthalmic vein in front.

FRACTURES OF THE SEKEULL.

Fractures of the skull are almost always produced by violent contact of the skull
with some solid body. In some cases the fracture is 1‘:1nri|,1{‘ed by a blow from a
moving body, as w hen a person is struck by a club. In others, the skull is moving
and strikes a body at rest, as when a person falls and strikes the head on a pave-
ment. [t is not necessary to discuss in detail the mechanism of fractures of the skull;
it is sufficient to state that nearly all fractures start from the point of impact and
radiate to distant regions. The effect of fracturing blows on the skull of a child is
different from their effect on the skull of an adult.

Fractures of the Skull 1in Children.—A child’s skull is thin and weak, and
while, to a certain extent, fragile is more flexible than that of an adult. It is on this
account that blows are more liable to expend their force locally, at the point of impact,
and not produce fractures at a distance. Therefore, it follows that fractures of the
base are rare in children in comparison with fractures of the vault. Extensive
fissured fractures are also rare. A blow will crush the skull of a child at the point
of impact, much as an egg-shell is broken at one spot by hitting it with a knife
handle. A marked example of this was seen in the case of a small boy who,
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while playing, was struck by a baseball on the left frontal eminence. A distinet
circular depression or cup was produced exactly corresponding to the shape of the
ball. There were no symptoms of cerebral concussion, because the force of the
blow was expended on the bone and not transmitted to the brain within. As
pointed out by Mr. Rickman Godlee, the sutures in very voung children being soft,
the transmussion of the force irom one bone to another is puunt{‘d

The diploic structure of the skull is not well developed until adult age, therefore
the bone is homogeneous. It is also elastic, and, particularly in infants, it may be
dented without being seriously fractured; these dents are apt to disappear and
become level with the surrounding bone as the child grows older. The dura mater is
more adherent in children and fractures are, on that account, more liable to tear it
and even lacerate the brain beneath.

Fractures of the Skull in Adults.—As adult life is reached the inner and
outer tables of the bones become separated, leaving the space between to be filled
by the diploic tissue. The diploé consists of cancellous bone in the meshes of which
run the diploic veins and capillaries. Both the inner and
outer tables are brittle, but the inner especially so. It is
also harder and more compact than the outer table. COn
account of this difference we find in cases of fracture that
the inner table is more comminuted than the outer, so that,
while the outer may show a single line of fracture, the inner
table immediately beneath may be broken into several frag-
ments.  This is one reason w h:-,r trephining is so frequently
resorted to.

In rare cases there may be depression of the inner | Fic zioSmall piece of the
table with none of the outer. A case of this kind occurred  inalinear fracture—actual size.
during our Civil War. A soldier, while looking over a ram-
part, was struck a glancing blow by a bullet, on the upper anterior portion of the
skull. The outer table at the site of injury was not at all depressed, but the inner
table had a large piece broken off, which injured the membranes.

The elasticity of the skull is shown in cases of fracture in which hairs are found
imbedded in the line of fracture. Figure 21 is from such a case. A negro was
struck on the head by a falling rock and an extensive longitudinal fracture was pro-
duced in which many hairs were fastened.  About a centimetre from the main frac-
ture was a small fissure, not over a centimetre long, and sprouting up out of it, like
bushes from the bare ;:rr}uml, were a number of hairs.  1n such cases the h:ur:-,» are
carried into the line of fracture by the force of the blow; the elastic bone then springs
back into place and pinches the hairs, thus holding them in place.

The bones of the adult skull are very strong and firmly fixed. The sutures
begin to unite at the age of forty years and are likely to have disappeared at the age
of seventy. Even in young adults the fibrous tissue between the bones has so nearly
disappeared that they practically act in transmitting force as one continuous bone.
For these reasons slight blows do not cause fractures. It takes a very heavy blow
usually to cause a fracture and the force is so great that shock or concussion of the
brain with disturbance of its functions is a common symptom.

The force of the blow is ex pe nded first at the point of impact, and if a fracture
occurs it usually starts there. From that point it radiates to other portions of the
skull, so that fractures of the vault frequently extend to the base. The course
pl_lrsucd by the fracture has been formulated into a law by Aran; that they take a
straizht line from the point of impact on the vault to the base of the skull, and are
not deflected by the sutures.

Charles Phelps (** Traumatic Injuries of the Brain'') found that in 127 cases of
fracture of the base of the skull, 12 implicated the base only. So that, if we are able
to say that there is a fracture of the base of the skull, there are over 10 chances to
one of its extending up into the vault. In only two were the fractures more than a
slight fissure ; so that in a marked fracture of the base there would be 63 chances to
one of its extending into the vault. Also, from Aran's law, we see that, if we diag-
nose a fracture through the middle ear, we may be pretty sure that the force was
applied directly above, and be led to trephine accordingly.
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A man fell from an electric light pole and was brought to the hospital with bleed-
ing from the ear and other symptoms of fracture of the skull. He became wildly
delirious, and, feehing sure that the fracture of the base was an extension from the
vault, although no depression could be felt, he was trephined above the external
auditory meatus and a large epidural effusion of blood evacuated. He recovered
and resumed his work. I:l this case, as soon as the bone was exposed, a thin line
of fracture was seen running down to the base in the region of the external ear.

Fractures by Contrecoup or Counter Stroke.— Fractures by counter
stroke are now regarded as of much less frequent occurrence than formerly. Charles
Phelps found in 147 cases of iracture of the base of the skull 12 which had not
extended from the vault. In these, the force had been applied to the parietal region
in six, and in five to the occiput; most of the resulting fractures were n the rug[ﬂn
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of the oriit.  Only two of the twelve cases were serious fractures, the remaining ten
being slight fissures, which produced no symptoms.

He marrhag& in Fractures of the Skull.—Hemorrhage is a frequent and most
valuable symptom in diagnosing the existence of fracture and in determining its location.

Fracture through the anterior cerebral fossa may open the frontal, ethmoidal, or
sphenoidal cells and cause bleeding from the nose and mouth.

A fracture through the roof of the orbit causes bleeding into the orbital cavity; the
blood works its way forward and makes its appearance under the conjunctiva of the
ball of the eve. Its progress forward toward the lids is blocked by the orbitotarsal
ligaments, and it therefore works its way downward to the bulbar conjunctiva, under
which it advances to the edge of the cornea.  The ordinary ecchymosis of the lids and
cellular tissue around the eye is usually due to a rupture of the vessels of the subcuta-
neous tissue by a blow from the outside, and not to a fracture of the base of the skull.



THE SKULL. 17

Fracture through the middle cerebral fossa may pass through the body of the
sphenoid or basilar process of the occipital bone and cause bleeding into the mouth.
It may also cause an accumulation of blood behind the posterior wall of the pharynx,
pushing it forward. When it passes through the petrous portion of the temporal
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Fic. 23.—Middle and posterior meningeal arterles supplying the interior of the skull.

bone, as is frequently the case, it may involve the external auditory meatus and
bleeding from the ear will result.

Fractures through the posterior eerebral fossa may cause bleeding into the strue-
tures of the back of the neck. This is not common.

Middle Meningeal Hemorrhage.— Bleeding from the middle meningeal artery,
epi- or extradural hemorrhage, occurs in those fractures which pass through the region
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Fii, 2q.—FPoints of trephining for hemorthage from the middle meningeal artery.  The course of the ariery has been
marked on the outer surtace of the skull.

of the pterion. This point is the junction of the coronal and sphenoparietal sutures,

about 4 em. (1! in.) behind and slightly above the external angular process of the

frontal bone. The middle meningeal artery comes up through the foramen spinosum

and then goes forward, upward, and outward to the lower anterior ancle of the
2
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parietal bone, It sends branches forward to the frontal region and backward to the
parietal and temporal regions. During two to three centimetres of its course, at the
pterion, it passes entirely through bone, and therefore if a fracture occurs at this
point it must of necessity tear the artery. The posterior branches are not regular in
their course, one passing backward, low down, parallel to the zygoma, and another
higher up in the direction of the parietal eminence. The branches of the meningeal
artery nourish the bone as well as the dura, therefore if the dura is loosened from
the hone hemorrhage from these branches occurs. The most frequent site of middle
meningeal hemorrhage is in the region of the pterion or temple.

In trephining for it, the centre of the trephine is to be placed on an average of
4 cm. (134 in.) behind the external angular process of the irontal bone, and on a
level with the upper edge of the orbit or 4.5 em. (134 in.) above the zygoma. Ii
the artery is not sufficiently exposed more bone is to be removed by the rongeur
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forceps. It is in this region that epidural hemorrhages are apt to be extensive,
because the vessels torn are the largest; but epidural hemorrhage can also occur in
the frontal region from the anterior branches and in the parietal from the posterior.

Trephining for bleeding from the posterior branch of the middle meningeal
artery is somewhat uncertain. In some cases the artery runs low down, about 2 cm.
(4/5 in.) above the zygoma and parallel to it. In other cases it runs upward and
backward toward the parietal eminence, The trephine may be placed as high up
as for the anterior branch of the middle meningeal artery, 4.5 cm. (134 in.), and
5 cm. (2 in. ) farther back. This will be below and anterior to the parietal eminence
and about midway on a line joining the parietal eminence and external auditory
meatus.  After the button of bone has been removed, additional bone may be cut
away with the rongeur forceps until access can be had to the bleeding point (see
page 23 for a case of rupture without fracture).

Rupture of the large venous sinuses and of the small vessels passing between the
bone and dura also contribute to the formation of the ciot. Owing to the firmer
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attachment of the dura mater in children, the meningeal arteries are more liable to
be torn and cause hemorrhage than is the case in adults.  For the same reason the
blood pressure is not sufficient to dissect the dura from the skull, therefore epidural
clots are rare.  If there is a fracture, blood may collect beneath l|'|L scalp, and if an
external wound exists, the blood will find an exit through it.

Bleeding from the Venons Sinuses.— Bleeding may occur from the sinuses of the
base as well as from those of the vault. In severe injuries of the vault detached frag-
ments frequently penetrate the superior longitudinal and lateral sinuses.  In these
cases profuse bleeding occurs as soon as attempts are made to remove the loose pieces
of bone, and it is necessary to use a packing of gauze to control it.  Fractures passing
through the petrous portion of the 11._1]!!}[!'11[1 bone wound the petrosal sinus and
'E]'.I.!Ih no doubt contributes to the bhlood H]HLh flows from llm Ear,

Emphysema is most likely to occur if the frontal air sinuses are involved, partic-
ularly if the patient blows his nose in the
attempt to relieve it of blood clots. Em-
physema is not so liable to occur in cases
of fracture involving the mastoid cells,

Cerebrospinal fluid may escape when-
ever the meninges are torn and the sub-
arachnoid space is opened. It is most fre-
quently seen in the fractures involving the
middle fossa and passing through the in-
ternal auditory meatus.  The meninges are
prolonged into the internal meatus, and the
clear fluid is not infrequently seen coming
from the ear of the injured side.  Although
the normal amount of cerebrospinal fluid
is only about two ounces, much greater
quantitics can escape. A serous discharge,
perhaps of several ounces, 15 indicative of
a rupture into the subarachnoid space.

Injuries to Nerves in Fracture
of the Skull.—The nerves most often
disturbed in injuries of the skull are the
ﬁr:“' ."i-l.‘!ll'.i.l!'!i_'.i. Lhirt[' ﬁi_"l.'i_']':ll.t't, and Lll""“hth' Frez. 6. —Paralysis -l.lf- the facial nerve from fractore

The pirst or olfuctory nerze may be of base of skull (author's case).
injured directly in the line of fracture, or
by concussion. [ have had under my care two such cases in women who struck the
occiput on an asphalt pavement in getting off backward from a moving trolley car.
These patients leit the hospital after several weeks with the sense of smell still lacking.

Injuries to the second or gpfic nevewe are apt to be accompanied by such severe
injuries to other parts as to cause the death of the patient before the loss of sight is
discovered. Ii the optic nerve is injured at the optic foramen, there may be impair-
ment of sight without any intra-ocular changes to be seen with the ophthalmoscope.
Inside of two weeks, however, the pinkish color of the disk gives way to the gray-white
color of atrophy, and this progresses until complete.  The nerve never resumes its
functions and the patient remains blind.

Injury of the thivd or eculomotor nerve has also come under my notice.  In this
the pupil of the affected eve is moderately dilated and does not r:;f-.lmml to light.
The ciliary muscle is supplied by the third nerve, as well as the cireular fibres uf “the
iris, so that the accommeodation is paralyzed and, if the eye has been normal in its
refraction, the patient will be unable to read or see objects clearly at close distances.
The extrinsic muscles of the eve, with the exception of the superior oblique and
external rectus, are also supplied by this nerve and the eye is therefore pulled outward
and slightly downward, and diplopia, or double vision, may be produced. The patient
is unable to move the eve either upward, inward, or downward. The levator palpe-
brae muscle is also paralyzed and there 1s ptosis or drooping of the upper lid.  The
orbicularis palpebrarum muscle, being supplied by the seventh nerve, has its func-
tions unimpaired, and the eyelids can be closed.
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The fourth or pathetic nerve is almost never injured. It supplies the superior
oblique muscle, which turns the eyeball down and shghtly outward. Paralysis of it
causes diplopia, with the image of the injured eyve below that of the sound eve and
tilted to the right, if the right eve is affected, and to the left, if the left is afiected.

The fifth or érifacial nerce 1s very rarely injured. If it is completely paralyzed
there will be loss of motion in the muscles of mastication and loss of sensation over
the side of the face, of one-half of the interior of the mouth, of the side and front of
the tongue, and of the eye.

The sixth or abducent nerve supplies the external rectus muscle of the eye, and
if paralyzed causes internal strabismus, the eve looking inward. While more often
paralyzed than the fourth and fith, it is not so frequently paralyzed as are the two
following nerves. :

The seventh or Jacial nerve is the one most frequently injured in fractures of the
skull. It enters the internal auditory meatus with the auditory nerve, being above
it. Reaching the end of the meatus internus, it enters the canal of Fallopius and
emerges from the temporal bone at the stylomastoid foramen.  When paralyzed, the
face on that side remains motionless, the eve cannot be closed, and food accumulates
between the teeth and cheek. The corner of the mouth is drawn to the opposite
side when the muscles of the face are contracted.

The internal auditory meatus contains a prolongation of the dura mater and
arachnoid, so that a fracture through it would open the subarachnoid space and allow
the cercbrospinal fluid to escape. In these cases there is also usually bleeding from
the ear. ]_','-;{‘1|J-e of (‘Lrﬁhjrt]i}!illiﬂ fluid is to be distinguished from a flow of serum by
its greater quantity, sometimes many ounces escaping.

" The etghth or aundifory nereve 15 injured with moderate frequency, but perhaps
hardly so often as supposed, for Ehe deafness which sometimes follows injuries to the
head may not be caused by an injury to the auditory nerve itself, but is rather due to
the injury done by concussion of the brain in the region of the first temporal con-
volution, or possibly to the tympanum. The eighth nerve is embraced in the same
extension of the meninges into the internal meatus as is the seventh, and injuries to it
may also be accompanicd with loss of cerebrospinal fluid.  The seventh and eighth
are said to be more often paralyzed than any of the other nerves.

Injuries to the remaining four nerves —the glossepharyugeal, vagus, spinal
accessory, and dypoglossal—have been observed too rarely to require any extensive
attention here.

THE MENINGES.

The meninges of the brain consist of three separate coverings: the outer being
the dura mater, the middle the arackioid, and the inner the pia maler.

The dura mater or fibrous covering of the brain is tough and strong and
intended to protect it.  Injuries of the skull without a laceration of this membrane
are much less serious than when it is involved. When it is torn, not only 1s the
brain beneath likely to be injured, but an opportunity is given for infection to enter
and afifect the brain itself and even produce a hernia cerebri or hernial protrusion of
brain matter through the rent.

The dura mater is composed of two layers, the outer one acting as a periosteum
to the bones. The two layers are in most places closely united, but at others they
separate and form sinuses or canals, connected with the veins and Lnrnlt'u__ VENous
blood. The falx cerebri (Fig. 27) which is the fibrous partition separating the hemi-
spheres of the brain from one another, as well as the fenforium, which separates the
cerebrum from the cerebellum, is formed by the inner layer of the dura mater project-
ing inward and forming a partition. On the floor of the skull, the dura mater accom-
panies the nerves and gives them a sheath. The Gasserian ganglion of the fifth
nerve is held in a pocket formed by the separation of the two lavers of the dura mater.

The cerebral blood sinuses have already been considered. The dura is nour-
ished by the meningeal arteries; bleeding from these has already been alluded to
(page 17). Thin fibres of the dura pass to the bone, also branches of the meningeal
arteries and veins pass to the inner table and diploé: these all serve to fasten the
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dura to the skull. This attachment is firmest on the base of the skull. On the vault,
after an opening has been made through the skull by a trephine, the dura can be
readily separated from the bone by means of a thin, flat, steel spatula.  On account of
the small size of the vessels passing from the dura to the bone, this procedure is not
usually accompanied by much hemorrhage. In separating the dura from the base of
the skull, as is done in operations on the Gasserian ganglion, the bleeding from this
source is often quite free. The dura is liable to be torn in liiting it from the bhone
if the greatest care is not exercised.

The middle meningeal artery, at a distance of 4 em. (112 in.) posterior to the
angular process of the frontal bone and about the same above the zygoma, usually
passes within the bone for a distance of 1 o1 2 em. Therefore, in operating in the
temporal region, if the dura is detached the vessel will be torn and free !Jlﬁtll:];., will

Fic. 27.—¥ault of the skull opened and brain removed, showing the falx cerebe and tentorium.

follow. The vessel is liable to be torn in endeavoring to remove bony fragments in
fractures of this region. The dura is also more firmly attached in the median line;
and on each side of the median line are the depressions in the parietal bone which
lodge the Pacchionian bodies. The largest are usually located at a distance of from
2 to 5 em. posterior to a line drawn across the skull from one external auditory
meatus to the other. They are prolongations from the arachnoid and are surrounded
by blood from the longitudinal sinus.

The Arachnoid—also called Arachnopia or Parietal Layer of the Pia.
—The arachnoid is a thin fibrous membrane, which passes over the convolutions of
the brain and does not dip into the sulei between. It is more marked on the base
than on the convexity of the brain. It is not attached to the dura above, and this
subdural space, while moist, contains little or no free fluid. Hemorrhages do not
occur into this space unless the membranes are torn, because the ]'lll.(‘fil!li_?:' from the
vessels of the dura is always epidural and the arachnoid derives its nourishment from
the pia mater below, so that hemorrhages start beneath the arachnoid, but may rupture
through the arachnoid into the subdural space.  From its under surface, fibrils of loose
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tissue pass to the pia mater; the space between the fibrous layer of the arachnoid above
and the pia mater and convolutions of the brain below is called the swbarachnoid
space.  This is a lymph space and contains the :u{*hnﬁpmfﬂ fluid.  This fluid is
normally about 60 c.c. (2 ounces) in quantity, but in injuries to the brain in which
the subarachnoid space is opened, the fluid is secreted and discharged very J.Lpuih

As has already been mentioned, the arachnoid sends a prolongation into the
internal auditory meatus, hence a fracture through it would open the subarachnoid
space. ‘-I_‘I'li"; space communicates with the ventricles of the brain through three
openings in the pia mater at the lower back portion of the roof of the fourth ventricle;
these are called the foramina of Magendic, Key, and Kefzins. The cer t.hrth]nn.ll
fluid extends down the spinal canal and can be removed by tapping with a trochar, as
is practised in the lumbar region.

The Pia Mater.— The net-work of vessels, with their supporting membrane,
which covers the convolutions of the brain, forms the pia mater.  The fibrils of con-
nective tissue supporting the vessels are attached to the fibrous layer of the arachnoid
above, so that the pia and arachnoid are in reality continuous structures, The spaces
between these fibrils are often quite large and communicate with each other, forming
the subarachnoid space. The lower portions of these fibrils are united and form a
basement membrane which lies directly on the convolutions of the brain and dips into
the sulei.  The blood-vessels are intimately connected with this lower pial membrane
and not with the arachnoid above. These vessels penetrate into the substance of the
brain, carrying with them a covering or sheath of pia mater.  This is called the peri-
vascadar hoanph sheath and, of course, communicates with the subarachnoid space
above. These vessels nourish the brain. The perivascular lymph sheaths are also
said to form capsules around the great pyramidal and large glial cells of the cortex.

AFFECTIONS OF THE MEMBRANES OF THE BEAIX.

Both the dura mater and the pia mater are subject to inflammation and Lhemor-
rhages.  The arachnoid being practically a part of the pia mater is involved in its
diseases, so that no mention is made of it as being separately affected.

Inflammation of the Dura Mater; Pachymeningitis.—The outer surface
or inner surface of the dura mav be nvolved, constituting |w_]nmﬂnim.,|t1- externa
or interna.

Pachymeningilis Externa. — The external surface 15 most often affected by
injuries from without, or by extension of diseases from the adjoining bone.  In cases
of fracture the inflammation which accompanies healing frequently causes the dura
to become densely adherent to the overlying skull.  This is noticed particularly when
trephining operations are performed for the reliel of focal or Jacksonian epilepsy.
Should the fracture be Urmpnuml or open, the occurrence of se |N~: will tend to
involve the adjacent dura mater. The same occurs in cases of necrosis.  Syphilitic
disease of the bones is most apt to affect the vault of the skull, while the dura
towards the sides and base is most often involved by suppurative ear disease. The
dura also becomes involved in tumors and gummata.

Inflammation of the dura is not apt to be a marked disease. It is a very dense
membrane with few blood-vessels, therefore it is quite resistant to inflammatory proc-
esses. It acts as a barrier to the farther extension of an inflammation rather than
as a carrier.  Therefore we see epidural collections of pus existing for a considerable
time without brain symptoms supervening.

The dura mater contains the large cerebral venous sinuses, and when the inflam-
matory process occurs in those regions, the sinuses become inflamed and thrombosis or
clotting occurs.  The clot becoming infected breaks down, the pus and débris pour into
the general circulation, and general septicaemia, and even death, is caused. This is most
liable to occur in the region of the ear, where the infection is apt to reach and involve
the lateral (transverse) sinus.  Infection of the Ir:m_,rill.ulin-ll sinus is much more rare.

P acltymeningilis inferia i= an inflammation of the inner surface of the dura. It
oecurs, toa certain extent, in cases of UM O other new grony ths involvi ng the inner
surface of the dura or extending from the pia mater helow, The name pachymeningitis
interna, also called haemorrhagica, is usually restricted to a chronic inflammation of
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the inner surface of the dura, with the formation of one or more hemorrhagic mem-
branous layers. Adhesions to the pia do not occur. The disease has been seen in
purpuric and infectious diseases, as well as in alcoholic and demented individuals,

Dural. Hemorrhage.—Hemorrhage arising from injury to the dura through
iracture of the skull has already been discussed (see page 18). Epidural hemorrhage
may, however, occur from an injury to the skull and detach the membrane from
the bone without a fracture being present. The possibility of this occurring is proved
by the remarkable case reported by I, J. S. Horsley ( New York Med. Jour., Feb.
g, Igor). A man was struck on the head with a wooden club. He was momen-
tarily stunned, but soon recovered and felt perfectly well.  An hour and a half later he
became drowsy, and in a few hours was in a state of stupor. The right side of the
body and face was paralyvzed, and the left arm and leg were in constant jerking con-
vulsions. He was trephined over the left parietal eminence and four to six ounces
of blood clot removed. There was no evidence of fracture or wound of the dura.
Recovery was prompt.  There have also been other recorded cases.

In operations involving the separation of the dura from the bone, bleeding may
be quite free.  This comes from rupture of the veins passing from the bone to the
dura, and sometimes from the rupture of a vein p.;_~,=11'|1-r over or in the dura itseli.

Subdural hemorrhages always originate from the pia mater.

Inflarnmation of the Pia Mater; . Mﬂﬂlnglt]3+ This, when not of a tuber-
culous character is called Jeplomeningitis. It is commonly known as inflammation of
the brain, or meningitis. The pia mater of the brain being dir ectly continuous with
that of the spinal cord, inflammations of the former extend to and involve the latter in
about one-third of thecases. The disease is then called cere brospinal wmeningilis.,

Infection is the usual cause of leptomeningitis.  Direct injury to the membranes
and their bony envelopes may cause it, but it occurs usually through some secondary
avenue of infection.  Thus, it may follow fractures opening into the mouth, nose,
the various accessory bony sinuses, ear, ete.  The infection may, however, not be
traumatic, but occur through the blood, following or accompanying the various
infectious diseases.  Owing to the fact of the pia lving on the brain substance, and
its vessels with their perivascular sheaths penetrating it, the disease naturally tends
to involve the brain, if it is very severe or long standing.  If such is the case, the
affection is called cerebritis or encephalitis.

The inflammation may be serous, plastic, or even purulent.  The pia mater being
continuous with the choroid plexuses, the ventricles may be dilated by the increased
fluid. The infection may follow the vessels into the brain and prndur_‘c brain abscess.
The effusion being often localized at the base of the brain interferes with the functions
of the cerebral nerves.  The first, or olfactory, is comparatively rarely affected. The
optic, or second, is more oiten so, |Jr:1¢.||.|n|:1~r intolerance of light. There may be
choked disk, and I have even seen a case in which there was total blindness without
any change being visible in the nerve by means of ophthalmoscopy. In this case
atrophy of the disk soon followed. The third, or motor oculi, according to Church
and Peterson, is almost always afiected.  This would be shown by strabismus, diplopia,
and changes in the pupil. Facial paralysis, from implication of the seventh nerve, is
sometimes seen, and the auditory, or eighth, may also be affected. Involvement of
the hypoglossal or twelith nerve, will be shown by deviation of the tongue. The
origin of the cranial nerves from the base of the brain is shown in Fig. 28

Tuberculons Meningitis. —In this form of meningitis the infection comes through
the blood, and the tuberculous lesions follow the vessels.  They are most marked on
the base of the brain, involving the circle of Willis and the Sylvian fissure. The
infection follows the vessels of the pia mater through the transverse fissure into the
ventricles.  The effusion accumulating in the ventricles has given rise to the name
acute ydrocephalns. It also follows the perivascular sheaths of the smaller vessels
into the brain substance, producing a cerebritis; thus it is seen how a knowledge of
the circulation of the brain explains the location of the lesions.

The exudate involving the nerves of the base of the brain produces correspond-
ing symptoms by interfering with their function.

Pial Hemorrhage.— Meningeal hemorrhage may be either subarachnoid or
subdural. i the hemorrhage has not been violent, it spreads out under the arach-
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noid in the subarachnoid space. If. however, the blood has escaped with consider-
able force, it tears its way through the arachnoid and spreads in the subdural, as well
as through the subarachnoid space. The origin of this form of hemorrhage is the
vessels of the pia mater. The arachnoid does not give rise to hemorrhages, neither
does the inner surface of the dura, unless it has previously been the seat of pachy-
meningitis interna.

The hemorrhage is the result either of injury or disease. In children it is
usually due to injury; in adults to either injury or disease. These hemorrhages are
most common in infancy and occur in childbirth. They are due apparently to
hard, protracted labor or injury done to the child in effecting delivery by forceps,
etc., especially in infants born before full term. They are a cause of idiocy and the
cerebral palsies of childhood. These hemorrhages in the new-born have been
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recognized by the convulsions they produce, and successful operations have been
performed for their relief (see Harvey Cushing—** Surgical Intervention for the
Intracranial Hemorrhages of the New-born " —.dm. Jfowr. Med. Sci., October, 1905).

Injuries received later in life from blows on the head often produce subdural or pial
hemorrhages, without breaking the overlyving bone. They are found either at the site
of impact or on the side opposite that on which the blow was received, the latter being
produced by contre-coup. When pial hemorrhage oceurs from disease, it is usually
from rupture of an ancurism of one of the vessels of the pia mater. If it does not break
through the arachnoid into the subdural space, it may spread over a considerable
portion of the cerebral cortex, especially filling the sulci. Unless the quantity is quite
large, so that it interferes with the motor area, hemiplegia will not occur.  Convulsions
may occasionally occur from irritation of the cortex. Blood in the subdural space
may travel along the base of the brain and into the sheath of the optic nerve.
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THE BRAIN.

The afiections of the brain of most anatomical interest are those involving its
circulation, the motor areas, and the motor paths. Paralyses may arise from (a)
interference with the motor areas in the cortex by hemorrhages, injuries, or tumaors;
(&) destruction of the motor paths from the cortex to their point of exit from the
brain; (¢) injury of the nerves at their exit from-the brain.

Disturbances of the circulation may be either of the nature of anamia or ischae-
mia, causing softening, or of congestion, causing apoplexy.

Tumors of the brain interfere with the functions of the part in which they are
located, as do also wounds. In all of these a knowledge of brain localization is
essential.

THE CIRCULATION OF THE BRAIN.
The blood reaches the brain by means of the two internal carotid and the two

vertebral arteries.  The vertebrals enter through the foramen magnum and unite to
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F1i. z29.—Circulus arteriosus or circle of Willis.

form the basilar, which at the upper border of the pons divides into the two pos-
terior cerebrals. These give off two small branches which go to the internal carotids;
they are the posterior communicating arteries. The carotids divide into the anterior
and middle cerebral arteries, the anterior communicating with one another by means
of the anterior communicating artery. Thus we have the circle of Willis (civenlus
arteriosus ), lormed by the posterior cerebral, posicrior conmunicaling, internal car-
ofid, anterior cerebral, and anterior communicating arteries on each side.

The blood supply of the brain is divided into an anterior division, furnished by
the carotids, and a posterior division, supplied through the basilar and posterior
cerebrals.  The communication branch running between these two sets of vessels is
so small that if either is occluded the supply of blood is practically cut off from that
point and ischaemia results, at least in most cases.

The anterior division is subdivided into a right and a left half by the two carotid



26 APPLIED ANATOMY.

arteries. These communicate across the median line through the anterior cerebral

and anterior communicating. Here again the anterior communicating branch is so
small that it is sometimes unable to furnish blood to the opposite side of the brain
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Fis, 3o.—The internal carotid artery in its course through the skull; showing s relations to the jugular vein and

cranial nerves,  The Gasserian ganglion has been raised from its bed and termed foraaed.

This may cause syncope, stupor

when the carotid supply of one side is shut off.
These results have not

or delirium, hemiplegia, and often softening and death.
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Fre. ar.—Distribution of the A. cerchri anterior and A, cerebri posterior on the medial sorface of the brain.

i]lfl‘cqutl‘ll]_‘.' ic-Hu'!.\'Nl ]'ig:;ull-.:m ol the carotid artery in cases of aneurism, Obstrue-
tion of one vertebral artery would produce no efiect because circulation would

be restored by the other vertebral through the basilar.



THE BRAIN. 27

Internal Carotid Artery.— The internal carotid artery ( Fig. 30) enters the
petrous portion of the temporal bone, then turns inward and upward through the for-
amen lacerum medium, then forward through the cavernous sinus and finally turning

Ao cerehrl antenior

A :\..'Erl.'ll‘li JEEE
LeTior

AL cerehri media

Fic. 33 —Distribution of the A, cerebri anterior, A. cerebri posterior, and A. cerebri media on the lateral
surface of the brain.

upward gives off the ophthalmic artery; it then pierces the dura mater just behind
the anterior clinoid process, where, aiter giving off the posterior communicating
and anterior choroid, it divides into the anterior and middle cerebral arteries.
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Fic, 13.—Arteries of the base of the brain, especially the branches of the middie cerebral giving rise o apoplexy.

Anterior Cerebral Artery.—The anterior cerebral( Fig. 31) passes forward and
mward over the anterior pt:l'!'nr:mwl space, between the oliactory and optic illi."I"l-'L'f"n_tﬂ
the median fissure. It gives off the anterior communicating artery at this point, which
ioins the anterior cerebral of the opposite side. The main trunk then runs upward
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in the longitudinal fissure on the corpus callosum, giving branches to the frontal and
parietal lobes, and finally anastomoses at the posterior end of the corpus callosum
with the posterior cerebral. This shows the wide extent of brain tissue on the medial
surface of the brain which would be affected by the blocking of this vessel by an
embolus,

The terminal branches of the anterior cerebral spread laterally over the surface
of the brain (Fig. 32) outward from the longitudinal fissure for a short distance,
about 2 cm. As it crosses the anterior [JUFUI ated space, 1t gives off the antero-
median perforating (ganglionic) arteries which pierce the lamina cinerea to supply
the anterior portion of the caudate nucleus above,

Middle Cerebral Artery.— The middle cerebral artery passes upward and
outward in the fissure of Svivius, dividing, when opposite the island of Reil, into the -
branches which supply the cortex of the brain (see Fig. 32). On its way toward
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fibwes from the corex, through the mternal capsole, crura, pons, and medully o the decussation, where they
crosd e median line to r'-n|=p|:|' ‘the apposile side of the bady,

the island of Reil, at the commencement of the fissure of Sylvius, many small straight
branches enter the brain substance to supply the basal ganglia. Two or three supply
the caudate nucleus, others, called the anterolateral perforating (ganglionic), enter
the anterior perforated space to supply the lenticulostriate ganglion and the anterior
portion of the thalamus.  One of the largest of these arteries, the lenficulostriate, has
been called the arfery of cercbral hemor uﬂ'a#r* by Charcot, on account of the frequency
with which it is found ruptured in cases of apoplexy (Fig. 33).

Anterior Choroid.—The anterior choroid artery comes sometimes from the
internal carotid and sometimes from the middle cerebral. It passes backward and
outward on the optic tract and erus cerebri and enters the transverse fissure at the
descending horn of the lateral ventricle, It L|1t!- in the choroid plexus (see Fig. 33).

Posterior Cerebral Artery.—The posterior cerebral artery passes outw ard over
the erus cerebri, just above the pons, to the under surface of the pnbtf‘t’!m por tion of
the cerebral hemisphere.  Before it receives the posterior communicating artery it gives
off the posteromedian perforating (ganglionic) arteries, which enter the posterior
perforated space to supply the thalamus and third ventricle. Just beyond the poste-



THE BRAIN. 29

rior communicating artery it gives off the posterolateral periorating (ganglionic)
arteries, which supply the posterior portion of the optic thalamus, crus cerebri, and
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FiG. 35. =Medial section of the brain.

corpora quadrigemina.  The branches to the cortex supply a small portion of the
inferior surface of the temporosphenoidal lobe and the occipital lobe as seen in
Figs. 31 and 32.
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Fic. . —Horizontal section of brain; the corpus callosum and fornix have 1:"."1.'!I removed, EX s the F:I.tll'!':l.l
ventricles, with the caudate nuclei projecting into them anteriorly and the velum interpositum farther back, with
the choroid plexus at the sides and the veing of Galen nearer the middle line, The lateral ventricles in this brain
are somewhat larger than nsual.
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Cerebral Softening.— This oceurs in the yvoung from embolism; it then affects
the cortex, but the more common variety i1s caused by thrombosis in arteries which
are diseased, usually in the aged. The part farthest from the source ‘of blood
supply is the most apt to suffer, therefore we find it occurring most frequently in
the anterior capsuloganglionic region, just above the usual site of apoplexy (Fig. 34).
The afiected area will be seen to be most remote from both the cortical and basal blood
supply. The perforating arteries supplving this region are in the nature of terminal
branches and do not anastomose to any extent either with each other or with the
branches coming from the cortex, hence their occlusion inflicts irreparable damage.

Apoplexy.— By apoplexy is meant the rupture of a blood-vessel with conse-
quent extravasation of blood, either in or on the brain. It may occur in any portion
of the brain, and either frt'.um the arteries of the fase, or from the smaller arteries of
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FiG, 37.—Honzontal section of the bram, showing the mternal 1.'.'L|;r:nu'|v|: and its relation 1o the hteral ventricles.

the corfex.  The former is the more frequent.  The arteries that most often rupture
are the branches of the middle cerebral which enter the anterior perforated space,
especially its outer portion.  One of the largest of these anterolateral arteries, as has
already been mentioned, known as the lenticulostriate, has been called by Charcot
the artery of cerebral hemorrhage.

The portions of the brain usually affected are the posterior portion of the len-
ticular nucleus, internal capsule, and surrounding parts.

Figure 33 is a medial section of the brain, giving a lateral view of the ventricles.

Figure 36 is a horizontal transverse section of the brain, opening up the ventri-
cles. In front are seen the two lateral ventricles, separated h\ the sepfem facidum.
The cavity shown 1n the septum lucidum is the so-called fif#h vendricle.  The round
body bulging into the lateral ventricle and forming its floor is the cawdate nuclens
portion of the corpus striatum. The #ird venfricle is postenior and below the lateral
ventricles, and extends from the septum lucidum in front to the posterior pillars of
the fornix behind. It extends from side to side as one large cavity with no median
partition.  Bulging into the third ventricle on each side are the (epfic) fhalamsi.
They are separated from the corpora striata by some white fibres, the fenia semiciven-
laris.  To the inner side of the taenia semicircularis is seen the choroid plexas, which
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runs down anteriorly over the thalamus to the foramen of Monre, through which
it enters the lateral ventricle. Two large veins, the zeins of Galen, pass down
near the middle line of the third ventricle to empty into the straight sinus. Pos-
teriorly, the choroid plexus follows the descending horn of the lateral ventricles.
The choroid plexus hangs from the under surface of the wvedwm inferpositum, which
15 a fold of the pia mater entering through the transverse fissure.  The veins of Galen
run between the two lavers of the velum interpositum.

Turning now to Fig. 37. showing a somewhat deeper transverse horizontal
section, running through the corpus striafum and thalamis, it will be seen that to
the outer side of the corpus striatum and thalamus is a white layer constitut-
ing the fufernal capsule. It divides the corpus striatum into two parts, one to its
inner side, which projects into the lateral ventricle, called the candate nucicus, and
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the other to its outer side, called the Jenficilar nuclens. To the inner side of the
posterior portion of the lenticular nucleus and internal capsule is seen the thal-
amus. To the outer side of the lenticular nucleus one sees other white fibres called
the external capsule.  An apoplectic hemorrhage occurring in the lenticular nucleus
or internal capsule may push forward and rupture into the lateral ventricle. It may
go backward and involve the anterior portion of the thalamus and burst into
the third ventricle, and if it extends outward it involves the external capsule. Some-
times, if the hemorrhage 15 low down, it ruptures downward through the base of the
brain, showing itself, of course, at the anterior perforated space.  Fig. 38 shows these
structures as seen in a medial section of the brain.

In Fig. 38 there is a coronal transverse section of the brain, showing the course
of fibres of the internal capsule from the cortex of the brain through the corpus
striatum, between the lenticular and caudate nuclei : then, forming the cris cevebri,
the fibres pass through the pons and medulla to enter the spine, decussate, and
pass to the extremities, This constitutes the motor pathway from the cortex to the
extremities, and when it is injured in apoplexy, the extremities of the opposite side
are paralyzed.
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Hemorrhage into the Pons —Crossed Paralysis.—Apoplexy may also occur

in other portions of the brain. It may occur in the pons (see Fig. 39). This praduces

two different sets of symptoms, accord-

ing to its location, which is due to

the fact that the fibres of the seventh

or facial nerve, in their passage from

the cortex to the face, decussate in the

Clot in pons, upper  Pons. 1 a small hemorrhage occurs

paiin into the upper portion of the pons, it

Clot in lower  will destroy the motor fibres to the

i face and the extremities of the appo-

Facialnerve  gjte side. I, however, the hemor-

rhage is below the point of decussa-

tion, the side of the face on the side of

the lesion will be paralyzed and the

extremities of the opposite side, thus

producing what is known as crossed

paralysis, that is, a paralysis of the face

ST © e iaees on one side and of the extremities on
i | | the other.

Frc. 25 —Diagram illustrative of crossed paralvsis. A Cortical Apnplex}r.— Henb
clot in ;'}-.{-‘:IPT-.:E 'ﬁuﬂ:c:-n-::-t the pons causes paralysis of the 1'|1=1§L'5 of the cortex are apt to be less
muscles of the hice and extremities of the same =ide of the i“ extent ﬂIld more ]Dca]ixud On Aac-
body. A clot in the lower portion of the pons causes paraly- 3 =
sis of one side of the face and the extremuties of the opposite  count of the smaller size of the ves-
S Anithe fode sels afiected. They either destroy or
irritate the brain at the site of injury, and produce, if they involve certain areas
of the brain, definite peripheral symptoms which serve to indicate the seat of lesion.

THE CEREBRAL LOBES.

Each cerebral hemisphere is composed of five lobes, called the frontal, parietal,
eccipital, lemporosphenoidal, and centfral, or island of Keil.

The frontal lobe comprises the anterior portion of the brain, as far back as the
fissure of Rolando or central sulcus, and as far toward the base as the fissure of Sylvius.

Frontal In.:-].rc——_'_/ ceipital lobe

Central lobe or insula H\
Temporal lobs

!
S.

FiG. 4o.—Lobes of the brain.

The parietal lobe extends from the fissure of Rolando (central sulcus) in front
to the parieto-occipital fissure behind, Below, it is limited anteriorly by the fissure
of Sylvius, while its posterior portion merges into the temporosphenoidal lobe.

“The occipital lobe extends posteriorly from a line joining the occipitoparietal
fissure above to the pre-occipital notch below.

The temporosphenoidal lobe consists of that portion of the brain below the
fissure of Svlvius, as far back as the pre-occipital notch. It occupies the middle
fossa of the skull.
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The central lobe or island of Reil, also called the insula, consists of five
to seven convolutions which radiate upward; it can be seen by separating the two
sides of the anterior portion of the fissure of Sylvius.

THE FISSURES AND CONVOLUTIONS OF THE BEAIN.

The surface of the brain is wrinkled or thrown into folds, producing elevations
and depressions. The elevations are called convolutions or gi#7, and the depres-
sions, hssures or safer

The fissures are called main or subsidiary fissures, according to their impor-
tance. The five main fissures are the longiludinal fissure, which separates the
hemispheres; the frauwsverse fissure, which separates the cerebrum and cerebellum
and communicates with the third ventricle ; the fisswre of Sileins; the fissure of
Rolande, or central fissure, and the pariclo-cccipital fissure.

THE LATERAL SURFACE OF THE HEMISPHERES.

The frontal lobe has a superior, an inferior, and a precentral sulcus. The first
two divide the anterior portion into the superior, middle, and inferior frontal convo-

Sulcus |rril|.'-:.'l.‘r|1.:|;.'||i5. Sulcus cepntralis {Ii‘.u]:nulir

Sulcus |.n:|51||'1'1ilr.'|.||:-
~Euleus interparietalis

Fissura parieto-
occipilalis
Suleus frontalis -

supcTior Sulcus occipitalis

irAnsyersus

_Sulcus occipitalis
lateralis

Sulcus frontalis
mienor

Fissura lateralis (Sylvii) =

Sulcus temporalis superion ; {
Sulcus temporalis medius

Fic. 41.—Fissures, sulci, and gyri {convolutions) of the lateral surface of the cerebral hemisphers.

fufions. That portion of the inferior or third left frontal convolution which surrounds
the ascending limb of the fissure of Sylvius is called Aroca's convolwtion, and is
the centre for speech. Posterior to these and running upward and backward, form-
ing the anterior wall of the central fissure, is the precentral or ascending frontal
convolntion.

The convolution forming the anterior extremity of the parietal lobe and the
posterior wall of the central sulcus or fissure of Rolando is called the posteentfral or
ascending parietal convolution. Immediately behind it is the postcentral or inter-
parietal sulcus. The upper portion of this sulcus divides, one branch going up-
ward and one backward. Immediately above the posterior branch is the superior
parietal gyrus or lobule, and below it and surrounding the posterior extremity of the
fissure of Sylvius is the supramarginal gyrus. Posterior to the supramarginal gyrus
and surrounding the posterior extremity of the superior temporal, or temporosphe-
noidal suleus is the convolution known as the angular gyrus.

The occipital lobe on its convex surface 15 divided into superior and in ferior
occipital convelutions by the lateral occipital sulcus.

The temporal or temporosphenoidal lobe is also divided into swperior, middle,
and fnferior, or first, second, and thivd temporal convelutions by the superior, or par-
allel, and middle fissures. On the under surface is a fowrth femporal convolution,
separated from the third by the inferior temporal fissure.  These fissures may not be
distinet.

3
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THE MEDIAL SURFACE OF THE HEMISFHERES.

Ii now the medial surface of the hemisphere, which forms one side of the longi-
tudinal fissure, be examined, there is seen a large convolution running just above and
parallel with the corpus callosum. It is called the gyrus cinguli ( fornicatus). Below
and separating it from the corpus callosum is the callosal fissure; above it is the calloso-
marginal fissure. The convolution above the latter, forming the margin of the hem-
isphere, 1s the marginal convolution. The callosomarginal fissure at its posterior
portion turns upward and ends on the margin of the hemisphere, just posterior to the
fissure of Rolando, or central fissure, and serves to identify it.  This marks the pos-
terior limit of the frontal lobe. The posterior end of the frontal lobe surrounds the
upper end of the central fissure and on that account is called the paraceniral lobule.
Its anterior boundary is marked by the paracentral fissure, or suleus. Between the
callosomarginal fissure in front and the parieto-occipital fissure behind is the parietal
lobe, called, from its square shape on the medial surface, the guadrate lobule, or from
being anterior to the cuneus lobule, the precusens. Running downward and back-

Fissura centralis e o Sulcus cinguli (callosomarginalisy
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Fic. 42.—Gyri, sulci, and fissures of the medial surface of the cerebral hemisphere.

ward from the deeper portion of the parieto-occipital fissure is a very distinct depres-
sion called the calcarine fissure. These two fissures include a wedge-shaped piece
of the occipital lobe called, from its shape, the cuncus lobule. It is of interest in
reference to the sense of sight.

FUNCTIONS OF THE CORTEX OF THE BRAIN: CEREBRAL
LOCALIZATION.

A knowledge of the functions of the various portions of the brain is necessary
in order to localize a diseased area. The diseases and injuries to which the brain
is exposed oftentimes do not involve the whole brain, but only certain distinet and
isolated parts. The brain is not a single, homogeneous organ that acts only as a
whole; it is complex. It is composed of a number of separate parts or areas, which
may act either singly or in conjunction with other areas. These separate areas have
difterent functions, so that if the disease or injury is limited to one of them, we have
its functions abolished, and the symptoms produced indicate the area affected.

These areas are situated on the surface or cortex of the brain in the gray matter.
They receive impressions from, and transmit impulses to, all parts of the body
through the white matter or fibres of the brain.  An injury to the cortex or gray
matter destroys the originating and receptive centres. An injury to the white matter
destroys the paths to and from these centres and therefore prevents them irom
receiving impressions or sending out impulses. Thus, we mayv have a paralysis of
the leg and arm caused by an injury to the leg and arm centres in the cortex of
the brain, as by a hemorrhage from a fracture, or we can have the same paralysis
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produced by an injury to the path leading from those centres, the motor tract as it
is called, by a hemorrhage, as from apoplexy, involving the corresponding white
matter hbres.

The exact localization of the functions of all parts of the brain has not been
accomplished, but the functions of many areas have been definitely proven. In
cases of brain tumor, abscess, hemorrhage, injury, etc., a knowledge of these areas
enables one to localize the seat of the lesion.

FUNCTIONS OF THE CONVOLUTIONS ON THE SURFACE OF THE CEREBEUM.

The frontal lobe may be conveniently divided into three areas; prefrontal, mid-
frontal, and postirontal. The prefrontal area embraces all the superior, middle,
and inferior frontal convolutions, with the exception of their posterior ends. On
the medial side it reaches to the callosomarginal fissure.  The function of the pre-
frontal area is said to be that of higher cerebration, as attention, jmlgmult, and com-
parison.  This region, partic l.|l<11|1. the lower portion, is liable to injury, owing to its
anterior position and to the fact that it overlies the orbit. The roof of the orbit is
quite thin and liable to fracture by ]nmtrfllmtr bodies, as umbrellas, canes, ete.
Sometimes a portion of this part of the brain may be destroyed without marked
interference with the mental qualities of the patient.  This oce ~urred in the case of a

Fiz. 43 —Diagram illustrating the probable functions of the lateral surface of the brain.

boy who was struck in the eye by a carriage pole (personal observation). The eye
was burst, necessitating its removal. Several pieces of the fractured bone of the
roof of the orbit were removed and brain tissue came aw ay for several days. The
boy recovered and for sixteen years apparently had no resulting mental deficiency.

The midfrontal area embraces the posterior portion of the superior and
mididle convolutions, with the upper posterior portion of the inferior. It is con-
cerned in certain movements of the eves and lids, and also in turning the head
toward the opposite side.  This midfrontal division is the most anterior portion of
what 1s called the mofor area.

Speech Centre, or Broca's Convolution.—The centre of speech is located
in right-handed people in the posterior portion of the third left frontal convolution,
where it arches around the ascending limb of the fissure of Sylvius. [t is called
Broca's convolution. The faculty of writing or written speech is attributed to the
graphic centre in the posterior extremity of the second frontal convolution just above
and behind Broca's convolution.

The postfrontal area embraces the ascending frontal convolution in front of
the fissure of Rolandoe or central fissure. It 15 concerned in the various movements
of the trunk and extremities, and forms the anterior portion of the Rolandic area;
it will be considered under that head.

The Rolandic Area.—This is the area which gives rise to most of the voluntary
movements of the body.  When affected, it causes positive symptoms of paralysis
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or contraction of the muscles connected with it, and is the region most frequently
affected by injuries. This is partly due to the fact of its proximity to the middle
meningeal artery, as a hemorrhage from that vessel produces a clot which eovers
and involves this area.

The Rolandic area embraces the ascending frontal, or precentral, and posterior
portion of the three frontal convolutions, the former being in front of the fissure

FiG. g4 —Diagram illustrating the motor areas of the lateral surface of the brain,

of Rolando, or central fissure. The fissure of Rolando passes downward and for-
ward from the longitudinal fissure, at an angle of about 70°, nearly to the fissure of
Sylvius, being separated from it by the joining of the ascending parietal and ascend-

Fre. 45.—Diagram illustrating the probable functions of the gyri (convolutions) of the medial surface of the brain,

ing frontal convolutions. Sherrington and Griinbaum have shown that the motor
area is almost exclusively anterior to the central fissure.

The upper portion of the motor area. near the longitudinal fissure, 15 concerned
with the movements of the toes and lower extremity. The leg centres are toward
the upper end of the central fissure; next are those of the abdomen and chest.
The arm centres are toward the middle, and the face centres, including the larynx,
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tongue, and platysma myoid muscle, around its lower extremity. The leg, arm, and
face centres are, respectively, opposite the posterior extremities of the superior,
middle, and inferior frontal convolutions.

The upper portion of the motor area passes over the upper margin of the hemi-
sphere and down on its medial side almost as far as the callosomarginal fissure and
paracentral lobule.

The Sensory Area.—The portions of the cerebrum involved in cutaneous
and muscular sensibility embrace the posterior portion of the parietal convolutions,
the precuneus or quadrate lobule, and gyrus fornicatus as far forward as the motor
area on the medial aspect.

The visual area embraces the occipital lobe, particularly its cuneus lobule,
and region of the calcarine fissure on the medial surface of the hemisphere. The
anterior portion of the occipital lobe and the region of the angular gyrus are con-
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Fic. :6.—Foreshorened view showing corpus strintum, thalamus, corpora quadrigemina, lateral, thiced, and
fourth ventricles, etc.

cerned in the more complex phenomena of sight, and their destruction produces
word-blindness. Destruction of the centres on both sides produces what has been
called mind-blindness, because objects can no longer be recognized,

The Auditory Area.—The centre for hearing is located in the superior and
middle temporosphenoidal convolutions. It requires destruction of these convo-
lutions on both sides of the brain to produce total cerebral deafness.  The memory
or recognition of spoken words (word hearing ) is apparently performed by the pos-
terior ends of the superior and middle (15t and 2d ) temporosphenoidal convolutions.

Gustatory Area.—The sense of taste is supposed to be located on the under
and inner surfaces of the temporosphenoidal lobe or fourth temporal convolution.

Olfactory Area.—The sense of smell is supposed to involve the anterior portion
of the gyrus fornicatus and the upper medial portion of the temporosphenoidal lobe.

The cerebral areas for both smell and taste have not been as yet accurately
determined.

FUNCTIONS OF THE BASAL GANGLIA.

Corpus Striatum and Thalamus.—The exact functions of the corpus stria-
tum, embracing the caudate and lenticular nuclei, and of the thalamus are not
known. They are most often affected in apoplexies; lesions of the corpus striatum are
accompanied by disturbances of motion, and those of the thalamus by disturbances of
SENSAton.
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Corpora Quadrigemina.—The anterior corpora quadrigemina are associated
with sight, the posterior possibly with hearing and equilibrium. Note their prox-
imity to the cerebellum.

Pons
- Medulla

Spinal cord

Fis. 47.—The corona radiata or projection fibres whiich eonnect the conex above with the thalamus, corpus striatum,
tegmental region, pons, meduella, and spinal cord below. These fibres go to form the internal capsule.

Crura Cerebri.—The crura cerebri transmit both sensory and motor impulses.
Note their proximity to the third nerve, as they are apt to be mvolved by the
o same lestons, thus accounting for paralyses

or sensory disturbances of the trunk or ex-

/ tremities accompanied by ocular paralysis.
; Pons Varolii.— The pons transmits
the motor or pyramidal tract, and also the
fifth, sixth, and seventh nerves. Implication
of the seventh or facial nerve, together with
the motor tract, has already been alluded to
(page 32). If the sixth or abducent nerve
is involved, the external rectus muscle on
that side will be paralyzed. If the fith, or
trifacial nerve is affected, irritation of its
motor root may produce trismus or clench-
ing of the jaws, and interference with its
sensory root may cause anesthesia of one

side of the face.
P
== P rramidaiirast THE CORONA RADIATA, INTERNAL
CAPSULE, AND MOTOR TRACT.

.) The corena radiata is the bundle of white
fibres which spreads out like a fan and con-
rm&::qunn nects the cortex of the brain with the basal
#Lﬂfﬁ;ﬂmdﬂ tar | Zanglia and spinal cord. Proceeding down-
{— Direct ward from the cortex, the corona radiata be-
pyamidaltact oo pes smaller and passes, in the form of a
band, between the lenticular nucleus on the
%jqﬂm T outside and the caudate nucleus and thal-

Fic. 4f.—Diagram showing course and decussa. amus on the inside. This band is known
tion of conticospinal (pyramidal) tract ; M, medulla: e the ffernal ‘.-H.P\.-H‘.I}- It tranzmits 1 its
PF.pons; CPF, cerebral peduncle; T, th |I'1|1u.|.~: e e - : s :
candate and lenticular nue kel ; OO, corpus o alieanirs. Anterionr [ 100 fibres from [hl Pre frontal or
bt higher psychical area; then come the motor
p.[ha,.mflat]ll farther back, in the posterior third of the posterior portion, sensory fibres.

The functions of the external capsuie, which lies to the outer side of the lenticular

nucleus, are not known,
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The wmotor fibwes of the internal capsule pass downward through the anterior
portion of the crus cerebri and pons into the medulla, at the lower part of which
the majority decussate and pass into the anterior columns of the cord as the pyram-
idal fracts. Thus, it is seen that destruction of any portion of the motor tract,
from the point of pyramidal decussadion below, through the internal capsule to the
cortex above, will cause a paralysis on the opposite side of the body.

CRANIOCEREBRAL TOPOGRAFPHY.

For the purpose of operating on the brain it is essential to know the bony land-
marks of the skull, the lower level of the brain, and the relation which the various
fissures and convolutions bear to the surface.

The most important fissures are the longitudinal, Sylvian, Rolandic, and parieto-
oceiptial.  1f these can be properly located, the convolutions and subsidiary fissures
can be readily filled in.

BONY LANDMARKS.

Nasion.— The nasofrontal suture in the median line.
Glabella. — The smooth spot in the median line on the frontal bone between
the superciliary ridges. It i1s about on a level with the upper edge of the orbit.

Bregma Slephanion

Svivian point
e Plerion

i
Temporal ridge

Glabella

External angular process
- Nasion
Wi Malar tubercie

T

Tnkoaa

Asterion

Fic. gn=Landmarks of the skull

Bregma.— The point in the midline where the sagittal and coronal sutures
cross. It corresponds with the anterior fontanelle in the infant.

Lambda.— The point of meeting of the sagittal and lambdoid sutures. It is
about 6 em. (2% in. ) above the occipital protuberance.

Inion.— The external occipital protuberance.

Pterion.— This name was given by P. Broeca to the point where the frontal,
parietal, and sphenoid bones meet in the region of the temple. It is about 2.5 em.
(1 in.) behind the angular process and should not be confounded with the Sylvian
point, which is 1.5 cm. (5 in.) farther posterior, where the temporal, parietal, and
sphenoid bones meet. Horsley called this latter point the pterion. The region of
the pterion is the seat of the anterolateral fontanelle in the feetus,

Asterion.— This lies 2 em. (¢ in.) behind the base of the mastoid process,
where the parietal, occipital, and temporal bones meet. It i5 on the superior curved
line and in fetal life forms the posterolateral fontanelle.

Temporal Ridge.— This marks the upper attachment of the temporal fascia
and muscle. It begins at the external angular process of the frontal bone and ends
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at the asterion. Its anterior third is well marked, but as it crosses the coronal suture
it fades away and gradually broadens out, its upper margin being called the superior
and its lower the inferior u:mpur:l! ridge. The superior ridge marks the attachment
of the superficial layer of the temporal fascia, the inferior, the deep layer.

External Angular Process.— This is the outer extremity of the frontal bone,
where it articulates with the malar. The line of the suture can be distinctly felt in
the living.

Malar Tubercle.— This is the small bony projection on the posterior edge of
the malar bone, 1.25 to 2 em. (!2 to 34 in.) below the frontomalar suture.

Stephanion.— The point where the temporal ridge crosses the coronal suture,

TOPOGRAPHICAL POINTS.

Pre-auricular Point.— The depression in front of the ear and just behind the
condyle of the lower jaw.

Sylvian Point.— Where the anterior ascending and anterior horizontal limbs
come off from the posterior horizontal limb of the fissure of Sylvius. It lies 4 em.
{134 in. ) posterior and a little above the external angular process, at the junction of
the parietal, sphenoid, and temporal bones.

Superior Rolandic Point.— Where the upper end of the line marking the
Rolandic fissure crosses the median line.

Inferior Rolandic Point.— Where the lower end of the line marking the
Rolandic fissure crosses the line of the Sylvian fissure.

THne LoweEr LEvEL oF THE Braix,

The lower level of the brain is marked by a line beginning in the median line
1 em. (% in.) above the nasion, thence above the orbit 1 cm. from its edge to the
external angular process; from here it goes to the middle oi the zygoma, thence
backward along its upper border, above the auditory meatus and along the supe-
rior curved line to the inion (oceipital protuberance ).

FISSURES AND CONVOLUTIONS.

The conformation of the various fissures and convolutions varies so much within
normal limits that it is not possible to outline them on the surface of the scalp or
skull with absolute exactness. The various lines which are laid out to indicate their
course are, therefore, only approximate, but they are sufficiently accurate for opera-
tive purposes. To allow for variations, the ope ningu. made are usually large, and the
motor areas are sometimes identified by the application of an electrode.

Fissure of Sj-"l'lul"ll..'I.S (fissura cerebri lateralis).—To indicate the course of
the Sylvian fissure, a line is drawn from the external :1115:11!‘11 process of the frontal
bone through a point 2 em. (3{ in.) below the most prominent part of the parietal
eminence and ending 1.5 em. (5% in.) above the lambda. The main portion of the
Sylvian fissure begins 2 em. (34 in. ) behind the angular process; 2 cm. farther back
or 42 mm. (15§ in.) behind the angular process is the Sylvian point, where the
anterior horizontal and anterior ascending limbs are given off. From this point the
posterior horizontal limb passes backward to 2 em. (34 in.) below the highest point
of the parietal eminence and then curves upward and backward for a distance of
1.25 em. to 2 em. (14 to 3{ in.).

Central Fissure, or FlES'lll‘f: of Rolando (sulcus centralis).—The line of
the central fissure begins at the upper Rolandic point, 1.5 em. (34 in. ) behind the
middle of a sagittal line passing from the glabella T.U the inion. It then passes
down and forward at an angle of approximately 70° (6712, Chiene) toward the
middle of the zyvgoma (Le Fort) to end at the lower Rolandic point, where it inter-
sects the ‘"nl'l.:lfm line. Itis about g em. (3% in.) long. The central fissure stops
1 em. above the Sylvian line or fissure.

Parieto- ncclpltal Fissure (fissura parieto- utmmtalls} —The position of
this fissure is quite variable, an average being 1.5 em. (34 in. ) above the lambda, and
extending 1.25 em. (14 in.) out from the median line. It is about 6 em. (21{ in.)
above the inion and on or below the line of the Sylvian fissure.
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SupsinDIARY FIssures axn CoxvoLUTIoONS,

The precentral and postcentral sulei are about 15 mm. (% in.) anterior
and posterior to the fissure of Rolando.

The inferior frontal convolution lies between the line of the fissure of
Sylvius below and a line just below the temporal ridee above.

The middle frontal convolution lies under the irontal eminence, and occu-
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Fug, so.—Semidiagrammatic view of head | showing relation of Rolandic and Syivian fissures and lines.

pies about the lower two-thirds of the distance between the temporal ridge below
and the midline above.

The superior frontal convelution covers about the upper one-third of the
distance from the median line above to the temporal ridge below.

The superior frontal sulcus passes upward from the supra-orbital notch.

The inferior frontal sulcus runs just below the temporal ridge.

The first or superior temporal convolution runs along the lower side of
the fissure of Sylvius. It is about 15 mm. (¥ in.) wide,

The first or superior temporal sulcus or parallel fissure runs parallel to
the Sylvian fissure and 15 mm. below.

The second or middle temporal convolution is wider than the first and lies
a short distance above the level of the base of the skull.

The middle temporal sulcus runs close above the zygoma.

The third or inferior and the fourth temporal convolutions lie on the base
of the brain,separated by the inferior temporal suleus.  The fourth temporal convo-
lution has on its inner side the collateral fissure (see Fig. 42).

The interparietal sulcus (pars horizontalis) leaves the posteentral suleus
near its middle and passes upward and backward to a point opposite the lambda.

The supramarginal convolution surrounds the termination of the fissure of
Sylvius and is, therefore, under the parietal eminence.
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The angular gyrus surrounds the posterior end of the first temporal sulcus
(parallel fissure) and is, therefore, 3 or 4 cm. (14 to 1}z in.) posterior to the
parietal eminence.

The transverse occipital sulcus is a continuation of the interparietal sulcus
to just bevond the parieto-occipital fissure.

The lateral occipital sulcus lies close to the tentorium; it divides the occipi-
tal lobe into superor and infenior convolutions.  (Sometimes these two sulel divide
the lobe into three convolutions, superior, middle, and inferior.)

The Fissures in Children. —In childhood the fissure of Rolando is somewhat
more vertical than in adults; the fissure of Sylvius has its point of division a little
higher and runs up to and usually above and in front of the parietal eminence
(Dana, 1fed. Record, Jan. 188g, p. 29). After the age of three years, the relative.
position of the fissure to the parietal LI'I'IlIlLI'iLI.. begins to approach that of the adult.
( For variations due to age see Cunningham: “+ Contributions to the Surface Anatomy
of the Cerebral Hemispheres,”" 1892.)

The objects of cerebral topography are mainly to ascertain in case of injury or disease of
the superficial structures what parts of the brain beneath are liable to be involved, and for opera-
tive procedures, in order to expose the affected areas.
The convolutions and sulci are so variable that all
guides are only approximate. In order to overcome
this defect and provide for unusual conditions, the
openings in the skull are usually made quite large.
The flaps of scalp and bone may even embrace the
entire paristal bone or a quarter of one hemisphere.
As regards the various points—the BHpEn Ralandic
point is generally conceded to be 15 mm. (£ to f5in.)
posterior to the midpoint between the g!u‘m,l]a and
mion. The angle which the fissure forms with the
median line varies from 64° to 75°. Cunningham
gives it as 70 and Arthur W. Hareas 67°. Chiene's
method of finding the desired angle is usually accepted

o as reliable. He takes a square piece of paper and

folds it obliquely from corner to comer making 45°,

J and then folds it a second time making 22'4°. The

T e e two being .'Lfldu:\f_i together g]"'l.'E 6714% asg 'I.J'I.l."_' angle _|:11:|di..5

piece of paper in order to obtainan angleotezie DY the fissure of Rolando with the anterior portion of
degrees. the longitudinal fissure.

The pterion was placed by Broca at the coronal su-
ture. This is 15 mm.(1in. ) in front of the Sylvian point. In several formalin hardened brains, we
found this latter to be at the posterior angle of the pteryvgoid wing, and in twenty measured
skulls the Sylvian point averazed 42 mm.
(13 in.) behind the angular process. Reid
placed it at 3omm. (2 in. ), which we think too
much. Andersonand Makinplaced itat 1< 1o
2 in. Thane and Godlee placed it 33 mm. back
and 12 mm. up, which is just a trifle farther
forward than we have locatedit. Landzert
and Hefiler gave it as at the summit of union
of the great wing of the sphenoid with the
temporoparietal suture, as we have given it

When prolonged, the Svlvian fissure some-
times crosses the median line 1.5 cm. (3£ in.)
above the parieto-occipital fissure, but more
uspally we have tound it to be close to the
fssure, which agrees with Reid.  The parieto-
occipital fissure has been located by some
authors near the lambda, but we would place it
1.5cm. | 3% 1) above. We helieve the parie-
tal 1-“1|_I1.¢!H:'r to |,h:- i “"r!}- H‘!Ja"l.h]'l.: ;.':ll_lﬁi‘& '['l.'l‘th'i' Fic, s2.—Method of Anderson and Makin for locating the
posterior extremity of the fissure of Sylvius. fissures of the brain.

Method of Anderson qund MWakin for
Locating He Fissures of She Brain.—For the sake of comparison the following method of
Wi, Anderson and George Henry Makin [ Jowr. Awvaf. and Phys., vol. xxiii, 1855-8g, p. 455) is
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given. Draw a mid- or sagittal line from opposite the highest point of the supra-orbital arches
to the external occipital protuberance.  From the midpoint on this line draw another to the
]Jn;:-.'-u:lr'if_‘ulﬂr point :l! the level of the upper border of the meatus.,  This is the frontal line.
From the most prominent point of the external angular process draw a line to the junction of
the middle and lower thirds of the frontal line and prolong it 174 in. beyond.

The Sylvian fissure begins between 13 and 1% in. behind the angular process or £ of
the distance between that point and the frontal line.  The bifurcation is 1% to 2 in. behind the
angular process or %, of the distance between it and the frontal line, the fissure then runs to an
equal distance behind the frontal line, and up for 2 in. parallel to the fromal line. The fissure
of Rolando runs from a point 35 in. behind the midsagittal point to one 3¢ of an inch in front of
the intersection of the frontal line and line of the Sylvian fissure. The parieto-occipital fissure
is . of the distance from the midsagittal point to the inion. [t lies near the apex of the lamb-
doid suture.

The Lateral Ventricles.—The lateral ventricles sometimes become distended by serous or
purulent effusions or, as in apoplexy, by blood.  In order to tap them Keen (** Reference Hand-
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Fic. s3—Tapping the lateral veptricles aud trephining for cerebral abscess,  Semidiagrammatic view of head, show-
ing relation of Bolandic and Sylvian fissures and lines,

book of the Medical Sciences,”" vol. viil., p. 226) has given three points, as follows: (1) One-
half to three-fourths of an inch (1.25 to 2 em.) on either side of the median line and one-third
of the distance from the glabella to the upper end of the central (Rolandic) fissure.  This is
high enough to aveid the frontal air-sinuses and is in advance of the motor area. A grooved
director is 1o be thrust in the direction of the inion. The ventricle is reached at a depth of 5
6.5 cm. (2 to 2% in.) through the first frontal convelation.  (2) Midway between the inion
and upper end of the central (Rolandic) fissure 1.25 to 2 em. (% to ¥ in.) from the median
line. The director is to be thrust toward the inner end of the supra-orbital ridge of the same
sile, The ventricle will be reached at a depth of 5.5 to 7 cm. (2% to 23 in.) from the sur-
face. (3) Three centimetres (1% in.) behind the external auditory meatus and the same above
Reid's base line (irom the lower border of the orbit through the centre of the external anditory
meatus). The director 15 to be thrust toward a puint 6.25 to 7.5 cm. (21 1o 3 in.) d.in:-:'[]}'
above the opposite external meatus, The ventricle will be reached 5to 5.75cm. (2 to 2% in.)
from the suriace. The director passes through the second temporal convolution; this is the
preferred method.
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‘jpll?lul (MNewe York Afed, _,-".::-.r.—.- ., Feb. 2, 1901, p. 17 =) has pointed out how these ventricles
vary in shape, and has given the surface relations in two 'hrfnrh T. T. Wilson {jmr.r Anat. and
Lhys., vol. xxviii, 1864, pp. 225-235) has described and figured them in three drawings. Spitzka
states that the ventricles will hold about 6o c.c. of liguid.

Cerebral Abscess.—About one-half of the abscesses of the brain occur from disease of the
middle ear, and they are located in the temporosphenoidal lobe, in the cerebellum, or between
the dura and petrous portion of the temporal bone,  The remainder are caused either by blows
or infection carried to the part in infections diseases. They may, therefore, occur anyvwhere in
the brain,

When the motor areas around the fissure of Rolando are involved, the location of the
trouble will be shown by spasm or paralysis of the corresponding muscles.  If the occipital lobe
is affected there may be disturbance of sight, as hemiopia. Involvement of the frontal lobes
produces mental dulness, and if of the third left frontal gyrus, or Broca’s convolution there may
be impairment of speech.  Disease of the middle lobe of the cerebellum may be accompanied
by a stagzering gait.  In many cases localization svmptoms are rare, particularly when the
abscess i1s small and located in the temporosphenoidal, parietal, or frontal lobes (see chapter on
cerebral localization ).

Tr:phini.ng.—]f the abscess arises from middle-ear disease, it is Customary to first Qe
the mastoid antrum (see chapter on ear) and then by removing the bone above to explore the
surface of the petrous portion of the temporal bone.  To explore the temporal lobe an opening
may be made 2.5 em. (1 in. ) above the external auditory meatus and a needle passed inward,
forward, and a little downward.

To reach the cerebellum, the trephine should be applied 5 to 7 cm. (2 to 2% in.) behind
the external meatns and well below the superior curved line.  The bone at this point is apt to
be thin and care is to be exercised not to wound the membranes. The place of trephining in
absecesses from other causes is to be decided by the localizing svmptoms.,

THE FACE.

The face may be divided into the regions of the forehead, teniples, ears, eves,
nase, mouth, cheek, and upper and lower jazes. The regions of the eyes, ears, nose,
and mouth will be considered separately. Owing to tiw face being that part of the
bady most open to scrutiny and most dificult of concealment, deformities and dis-
figurements of it, resulting from injury or disease,—to both of which it is prone,
assume a greater importance than the same troubles elsewhere. Therefore, the
anatomy of the part should be studied with regard to the treatment of its various
affections from a cosmetic as well as from a curative point of view. What is usually
regarded as constituting the face embraces the anterior half of the head as viewed
from the front.

The Bones.—The bones of the head have been divided into those of the
cranium and those of the face. The bones of the cranium are eight in number, viz. :
the frontal, cccipital, two temporals, two parietals, the sphenoid, and ethmoid. The
bones of the face are fourteen in number, of which twelve are in pairs, viz: superior
maxillary, malar, nasal, palate, ].uhnm.nl. and inferior turbinated bones—the vomer
and inferior maxilla or mandible are the two single bones.

From this it will be seen that the bony framework of the face embraces some of
the bones of the skull, as well as those of the face proper; thus, the region of the
forehead is formed by the frontal bone, the temporal region is formed by the frontal,
parietal, sphenoid, and temporal bones, all belonging to the cranium, and so on.
The palate bones are called face bones, vet they are placed deep in the region of the
wouth and nose.

The Soft Parts.—The soft parts are likewise of importance. The skin, thin in
some parts, thick in others, is in many places loosely attached and has inserted in it
the muscles of expressien. It is frequently the seat of disease, particularly of cancer.

On each side of the face are the parotid glands, oiten the site of inflammations.

The blood-vessels, both arteries and veins, particularly the former, are very
numerous and give special characters to wounds and diseases of the face.

The nerves are abundant and complex. They are, with the exception of the
auricularis magnns, which comes from the second and third cervical, and to a
slight extent the occipitalis minor from the second cervical, all derived from the
cranial nerves and are both motor and sensory.  The paralyses and neuralgias which
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affect them are among the most distressing and disfiguring of any in the body,
wounds of the face producing paralysis of the muscles of expression. §

The relatively small size of the face in relation to the cranium in the child as
compared to that of the adult has already been alluded to (see page 8). The
reasons for this are evident: dentition must be complete to insure the proper
development of the jaws; the use of the special senses and the expression of the
emotions cause the facial muscles to develop, and this in turn causes the bones to
which they are attached to become more rugged in outline and larger in size. In
old age, as the teeth are lost, the jaws are diminished in size by absorption of their
alveolar processes.

THE FRONTAL REGION.

The frontal region embraces that part of the face above the eyes and nose in
front and anterior to the temples at the sides. ;

The Frontal Suture.—The frontal bone {ll__‘\':_‘l{}l}ﬁ from two centres of ossifi-
cation, one on each side. These unite in the median line to form the frontal suture
which joins the anterior fontanelle and
15 closed about the same time, within the
age of two years. The suture occa-
sionally persists through life and some-
times the line of junction can be felt in
the living; it should not be mistaken
for fracture.

The frontal eminences in the
child are particularly prominent, the
forehead projecting beyvond the edge of
the orbit. This makes it difficult to
apply a bandage securely to the head
in children unless it is twisted to draw
in its sides.

The superciliary ridges are
about a centimetre above the edge of
the orbit over its inner half. Aided by
the hair of the eyebrows they serve
to divert the sweat to the sides, as
pointed out by Humphry. They are
best developed in the adult male. Fig. 53.—Frontal region of a child's skull.
Directly between them in the median
line on a level with the upper edge of the orbit is a depression called the glafeila.
It is the anterior point from which measurements are taken in cerebral topography.

Frontal Sinuses.—Beneath the superciliary ridges are the frontal air-sinuses,
but the size of the sinuses is not necessarily proportional to that of the ridges; they
may extend quite far back over the orbit. Fractures of the outer wall of these
sinuses not infrequently occur without the inner table being injured. A septum
separates one sinus from the other, not always in the median line. The lining
membrane of these sinuses is often inflamed and suppurates, discharging pus into the
nose. Tumors also grow in them.

Margins of the Orbit.—At the upper and outer margin of the orbit is the
external angular process of the frontal bone.  The line of junction or suture between
it and the malar bone can be distinctly felt in the iving both on the side of the orbit
and on the side toward the temple. This is an important landmark in cerebral
topography, as it is used to locate the fissure of Sylvius and also the middle menin-
geal artery.  On the upper margin of the orbit at about the junction of its middie
and inner thirds is the supra-orbifal nefch.  This can usually be readily felt through
the skin. Sometimes it is a complete foramen instead of simply a notch. It is then
to be located by feeling on the orbital surface just behind the edge. It transmits
the supra-orbital nerve and artery.

The supra-orbital nerve, a branch of the ophthalmic division of the fifth nerve,
is sometimes the seat of neuralgia, for which resection of the nerve is performed.
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The pain is felt above the orbit radiating from the supra-orbital notch, sometimes as
far up as the vertex. Pain is also felt on pressure over the supra-orbital notch. [f
the entire ophthalmic branch of the hith nerve is affected, pain is felt in the eyeball
and down the side of the nose. The incision in operating may be made at the
lower border of the eyvebrow, its centre being over the notch. If the notch is not
readily felt on the edge of the bony orbit at the junction of the inner and middle
thirds, it can be detected by feeling with the tip of the finger on the orbital surface.
The incision is made through the fibres of the orbicularis palpebrarum, corrugator
supercilii, and frontalis muscles, then through the palpebral ligament immediately
below the bony edge of the orbit, and the orbital fat separated with forceps: the
nerve is then caught with a hook before it enters the notch, and brought up
and removed. Considerable ecchymosis may follow this operation if the accom-

Branches of the supra-orbital nerve
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panying artery is divided. Operations on the ophthalmic division of the fifth nerve
have usually been done in connection with removal of the Gasserian ganglion, the
other branches being also involved. :

Nasion.— About a centimetre below the glabella, in the adult skull, is the
nasion, or line of junction of the frontal and nasal bones. It is along this frontonasal
suture, to one side of the median line, that an anterior meningocele is apt to show
iself.

The internal angular process of the frontal bone articulates with the nasal
process of the superior maxilla and the lachrymal bones. The line of suture is
continuous with the nasion in front and the upper edge of the ethmoid behind,
Pus originating in the ethmaoidal cells, frontal sinuses, and lachrymal apparatus is apt
to point at this locality. The frontal bone is a favorite seat of exostoses.

THE TEMPORAL REGION.

The region of the temple is on the side of the head as far forward as the eye
and as low as the zygoma and infratemporal crest.  The floor of the temporal fossa
is formed by the posterior portion of the frontal and anterior portion of the parietal
bones as high as the temporal ridee, the outer surface of the greater wing of the
sphenoid, and the squamous portion of the temporal bone.  These four bones meet
to form the region of the pterion (sec p. 30 and 42). The anterior edge of the
temporal bone overlaps and is superficial to the posterior edge of the sphenaid. The
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anterior edge of the parietal overlies the posterior edge of the frontal.  The upper
edges of the temporal and sphenoid overlap the lower edges of the frontal and
parietal bones. That the temporal region of the skull is distinctly weaker than other
regions is due to the thinness of the bones, and the reason that fractures here are
exceptionally dangerous is on account of the middle meningeal artery running
through a canal in the bone in this region; so that in cases of fracture the artery
i5 torn and bhemorrhage occurs above the dura, which causes compression of the
brain ( Fig. 56).

The infratemporal crest (crista infratemporalis) or pterygoid ridee sep-
arates the temporal region above from the pterygoid region below. It is an important
Iandnm:rl: in operating on the Gasserian ganglion.

A spot two centimetres behind the external angular process and slightly above
its level marks the antenior extremity of the fissure of Sylvius. In tl:phml[];_{ in the
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temporal region no diplog is found in the bones, so that extreme care is necessary
to avoid 1.1.uumlmg the dura mater. The trephine may be placed 4 ecm. (1% in. )
behind the external angular process and 4.5 cm. (134 in. ) above the zyvgoma to strike
the middle meningeal artery.  This will be level with or a little above the highest
part of the edge of the or bit.
Temporal Fascia.— This is the dense fascia covering the temporal muscle;

i5 formed as follows: The pericranium as it comes down from the vault of the skull
and reaches the temporal ridge passes under and gives attachment to the temporal
muscle.  The temporal fascia consists of two distinct sheets of fascia, the superficial
one from the superior temporal ridge being attached to the zyvgoma below and to the
malar bone in front; the deeper layer from the inferior temporal ridge covers the
Ln’_‘n'tpnrul 11]“:;:;11_‘, and a short distance above th: ZV IO div !lil.-. Itltn Wi ]L'I.l o
ane of which is attached to the outer edee, and the other to its inner edge. The
upper or superficial layer of the temporal Tascia leaves the bone at the superior tem-
poral ridee and is attached below to the top of the zvgoma, blending near the bone
with the layer beneath. This is a disunct layer lhnuqh not always reachily demon-

strable in dissections. Between the layers above the zygoma is some fat and the
orbital branch of the middle temporal artery. Anteriorly the temporal fascia is
attached to the posterior border of the malar bone and the temporal ridge of the
frontal. The temporal fascia is tough and dense and gives attachment by its under
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surface to the temporal muscle.

fore, does not tend to come to the surface, but sinks downward.

Abscess occurring under the temporal fascia, there-

It is prevented

from making its exit on the face below the zygoma by the parotid gland and
masseter muscle, so it passes inward to the pterygoid region and may point in the

throat or go down into the neck.

The occipitoirontal aponeurosis, or galea aponcurofica as it approaches the
side of the head becomes thinner and passes down to insert into the top of the
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ing the various layers.

zygoma so that in the temporal
region the layers are as follows:
Skin, superficial fascia, galea
aponeurofica, two layers of
the temporal fascia, temporal
muscle, an indistinct perios-
teumn, and bone. Immediately
above the zygoma we have the
deep layer of the temporal fascia
dividing instead of a single
layer as is the case higher up.
The temporal fossa contains
considerable fat which dis-
appears in serious illnesses.
Disfiguring depressions are also
left in this region after opera-
tions involving the temporal
muscle.

The temporal artery be-
gins opposite the neck of the
lower jaw, then passes over the
temporomaxillary articulation,
lyving on its capsule, thence over
the zygoma about a centimetre
in front of the ear. It lies on
the temporal fascia and about
4 cm. above the zygoma divides
into an anterior and posterior
branch. The course of the
temporal artery and its anterior
branch is usually quite conspic-
uous in old people and affords
a ready means of ascertaining
whether or not the arteries
possess the calcareous deposits
characteristic of atheroma. The
location of the artery in front
of the ear should be remem-
bered, as the pulse i1s readily
felt there in the admimstra-
tion of anasthetics. In certain
angiomas of the scalp the
blood supply may be dimin-
ished by ligating the vessel at
that point.

The lemporal masele receives blood from the middle temporal artery which comes

from the temporal and perforates the temporal fascia just above the zygoma, and from
the anterior and posterior temporal branches of the internal maxillary. The tem-
|_~..nr;|! fossa 18 fl'cql_u_'nt]:.,' the seat of n[:u:l':{tiutlﬂ 0 expose the Gasserian g&lﬂg_f]i{}n and
the bleeding from these various temporal arteries contributes to their gravity. The
auriculotemporal nerve lies slightly posterior to the artery and the vein in front of it.
They are not important.
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THE REGION OF THE CHEEK.

In this region we may include the parts limited above by the zygoma, in front
by the eye, nose, and mouth, below by the lower edge of the lower jaw, and behind
by the ear. The soit parts of the cheek are supported by the malar and superior
and inferior maxillary bones. Between the skin and the buceinator muscle, the
hollow beneath and in front of the malar bone and masseter muscle is filled with fat,
sometimes called the sucking pad or cushion. In disease this fat disappears, hence
the hollow cheek of invalids. The muscles of expression are superficial to this fat
and have their insertion in the skin. Swelling occurs readily from contusions and
inflammations because the tissues of the cheek are lax. Inflammations may either
start in the skin, which is quite prone to disease, or may be the result of inflammation
of some surrounding structure, as the parotid gland, the roots of the teeth, the
lachrymal sac, eyelids, etc.

The skin of the cheek contains numerous sebaceous and sweat glands., Itisa
favorite site for the pustular eruptions of infancy and childhood, the acne of youth,
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Fig. 55.—The facial artery and its branches.

and the non-malignant as well as the cancerous ulcers of the aged. It is also the
seat of nema or cancrum ords. This starts on the mouth surface as a gangrenous
stomatitis and implicates the cheek, causing death or great dishgurement owing
to the loss of cheek substance.  Facial carbuncle or malignant pustule occurs on the
cheek, or sometimes on the lips. It is very fatal.

Weounds and confusions of the cheeks are common, and, as the blood supply is
abundant, bleeding is free and healing prompt. On account of the insertion of
the muscles into the skin, gaping is quite marked,

The malar bone is the most prominent bone of the cheek. It is such a
strong bone and so strongly supported that fracture of it, as well as that of the
zvgoma, is rare. It may be broken by direct violence, as being hit with a stone, etc.
[t is extremely difficult and often impossible to restore the fractured parts to their
original level, therefore deformity following fracture is of frequent occurrence.
The fracture may involve the margin of the orbit and cause an effusion of blood
into the orbit, pushing the eye forward. A fracture of the zvgoma, if very much
depressed, may interfere with the use of the temporal muscle below, necessitating
operation. This occurrence is, however, rare.

4
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The facial artery runs upward and inward, irom a couple of centimetres in front
of the angle of the jaw, along the anterior border of the masseter muscle to the angle
of the mouth, and thence to the inner canthus of the eve.  The anterior edge of the
masseter muscle can usually be distinctly felt beneath the skin. At this point the
vessel can be ligated or temporarily compressed by passing a pin beneath it and
winding a silk ligature above it, around the ends of the pin. This procedure is
desirable in some operations on the cheek, as angiomas frequently affect this region.
If the facial artery is ligated, the blood supply comes from the superior and inferior
coronary arteries of the opposite side; the nasal branch of the ophthalmic, anasto-
mosing with the angular; the transverse facial below the zygoma, from the temporal;
the infra-orbital, a branch of the internal maxillary ; and to a slight extent from the
inferior labial and others still less important ( Fig. 58).

The internal maxillary artery, one of the terminal branches of the external
carotid, arises in the parotid gland opposite the neck of the lower jaw., This is just
below and behind the articulation, which can be readily felt through the skin. It
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FiG. 55.—The imternal maxillary artery.

passes between the bone and the sphenomandibular (long internal lateral) higament,
then between the two ptervgoid muscles or between the two heads of the external
pterygoid muscle to the posterior surface of the superior maxillary bone in the
sphenomaxillary fossa. The branches of its first part, where it is behind the neck of
the jaw, are the deep awricular, tympanic, middle and small meningeal, and inferior
alveolar (denfal).  The branches of its second part, as it passes between the ptery-
goid muscles, are all muscular: they are the masseferic, plervgoid, anterior and
posterior decp temporal, and the buccal. The branches of the third portion of the
artery, in the sphenomaxillary fossa, are the posferior dental, infra-orbital, descending
palatine, Vidian, plerygopalatine, and sphene- or nasepalatine.

The main trunk of the internal maxillary artery is not often involved either by
injury or operations, The varions branches are, however, of considerable impor-
tance, as they supply parts which are often the site of operative measures. The
importance of the middle meningeal artery in reference to fractures of the skull has
already been pointed out.  The inferior alveolar gives rise to troublesome hemorrhage
when the lower jaw is operated on. The deep temporal branches bleed freely when
the temporal muscle is incised in operating on the Gasserian ganglion. The infra-
orbital is involved in operating on the infra-orbital nerve. The posterior or descending
|:u]1:11.i|'|{: branch descends in the posterior palatine canal, in company with a branch
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from Meckel's ganglion, to emerge on the roof of the mouth at the posterior palatine
foramen. It causes free hemorrhage in operating on cleit palate.

The Vidian and pterygopalatine branches supply mostly the roof of the pharynx;
they bleed when adenoids are removed. The tl.'_:.'_t.ndmg and sphenopalatine sup-
pl}r the upper part of the tonsil with blood and may give rise to serious hemorrhage
in the removal of the tonsils. In operating on Meckel's ganglion, bleeding from
these vessels is free.  The nasopalatine runs forward in the nose in the groove on
the vomer. It is often the cause of serious nasal hemorrhages in operations on the
septum.  In removal of the upper jaw, bleeding occurs from many of the branches
of the internal maxillary, but it is hardly so free as might be expected, especially if
the external carotid has been previously ligated.

FAROTID GLAND.

The parotid gland lies on the cheek, behind the jaw and below the ear. The
limits (Fig. 6o) of the gland are important because suppuration may occur in any por-
tion of its structure. Its extent is as follows : above to the zygoma, lyving below its
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posterior two-thirds; posteriorly, to the external auditory canal, the mastoid process,
and digastric and sternomastoid museles ; below to a line joining the angle of the jaw
and mastoid process; and in front about half the width of the masseter muscle.
This latter 1s, however, quite variable.

The parotid duct, also called Stenson's duct, leaves the upper anterior portion
of the gland about a centimetre below the zygoma and runs on a line joining the
lower edge of the cartilaginous portion of the ear with the middle of the upper lip.
It opens on a papilla on the inside of the cheek opposite the second upper molar
tooth. This papilla can readily be seen and a fine probe can be inserted from the
mouth into the duct; thus the presence of a calculus may be detected.  In operating
on the cheek the line of this duct must be borne in mind, as wounding it may cause
a salivary fistula. Wounds of the lobules of the gland are not nearly so liable to
result in fistula as those of the duct itself.
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Parotid Fascia.—The gland is covered by the parotid fascia. This fascia is
moderately dense and is continuous with the fascia separating the lobules of the eland.
Above it is attached to the zygoma ; in front it is continuous with the masseteric
fascia over the masseter muscle ; and below and posteriorly it is continuous with the
deep fascia of the neck. It stretches from the angle of the jaw to the sternomastoid
muscle and somewhat deeper to the styloid process; the band running from the
styloid process to the lower jaw is called the stylomandibular ligament. From
thence it is continued over the internal carotid artery and the upper surface of the
internal pterygoid muscle.

Lobes of the Parotid Gland.—The gland has extentions in various directions
(Fig. 61). A prolongation behind the articulation of the lower jaw, into the posterior
portion of the glenoid cavity immediately in front of the external auditory canal, is
called the glenoid lobe.  Another extension winds around the posterior edge of the
lower jaw on the lower surface of the internal pterygoid muscle and is called the plery-
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FuG. 61.—The lobes of the parotid gland.

goid lobe. A prolongation inward, passing between the external carotid on the outside
and the styloid process and the internal carotid artery on the inside, 15 called the
carotid lobe. A separate portion of the gland, sometimes quite detached, lies at its
upper anterior portion between the zygoma and the duct of Stenson; it is called the
socia parofidis.

Vessels and Nerves Traversing the Gland.— The external carotid artery
enters the gland to divide opposite the neck of the lower jaw into the temporal and
internal maxillary. The temporal, before it leaves the gland, gives off the trans-
verse facial artery which runs forward on the face between the zygoma and parotid
duct. [t is usually small but at times may be quite large and even go over to the
angle of the mouth and form the two coronary arteries (as shown in M’'Clellan’s
“ Regional Anatomy "' ). The temporal vein, as it descends into the gland, is joined
by the internal maxillary vein to form the temporomaxillary vein, which, after it
receives the posterior auricular vein, goes to form the external jugular.

The facial nerve emerges from behind the jaw just below the lobe of the ear and
divides into its various branches while still in the gland. There is usually a large
branch passing parallel to the duct of Stenson and below it. The auriculotemporal
nerve follows the temporal artery, emerging from the gland a little posterior to the
artery. It is not of much surgical moment. The auricularis magnus from the second
and third cervical supplies the skin over the gland.
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Lymphatic nodes are found both on the gland and in its substance. These may
be involved in general disease of the cervical hru]h]mlua

Affections of the Parotid Gland.— The duct may be affected with calculus,
as already mentioned. As the opening of the duct at the papilla is smaller than the
lumen of the canal farther back, calculi are apt to lodge close to the anterior extrem-
ity. They are, therefore, readily felt and removed by incision on the insicde of the
mouth. The gland proper is subject to inflammations and tumors.

Simple parofiditis or pronps really is an infectious inflammation, nevertheless, it
rarely suppurates. Swppurative parotidifis may occur from infected wounds or arise
in the course of the eruptive fevers, ete.  In inflammation of the gland, pain and
swelling are important symptoms. The pain, which is considerable, 1s not due so
much to the so-called dense parotid faseia covering the gland, for this is only
moderately thick, as it is to the fact that the gland is of a racemose type and the
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Frc. 62 —Structures in relation with the parotid gland.

fibrous septa between the lobules are abundant and prevent free expansion of the
contained lobules. Expansion is also hindered by the peculiar location of the various
parts of the gland. Swelling of the glenoid lobe produces pain in the ear and also in
the temporomaxillary articulation. Swelling of the carotid and pterygoid lobes
causes pain and fulness in the throat. Dpcmnq the lower jaw reduces the space
posterior to it in which the gland lies and pinches it against the bony meatus and
mastoid process, so that it is nnpubmhk to open the jaw widely.

If suppuration occurs it is liable to progress from one lobule to another; when
this is the case comparatively small abscesses may appear in different parts of the
gland with unaffected tissue between them.  As an abscess heals in one lobule, sup-
puration is apt to occur in another, consequently the disease may persist for a long
time. More rarely in the course of or following infectious diseases, '[‘J:IIII(IILE.!I].\. in
debilitated patients, considerable portions of the g.fl.l.ud may slough. This form is apt
to be fatal.  If the suppurating focus is confined to lobules which are deeply placed,
the diagnosis may be obscure because it is difficult to localize the affected spot. i,
however, it is near the surface of the gland, the pus does not tend to extend sideways,
the fibrous septa prr_-x ent this, but it tends to work its way up and perforate the skin.
Ii the glenoid lobe is affected, the pus may find an exit through the external auditory
meatus or even involve the temporomaxillary joint.  If the carotid or pterygoid labes
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are affected, the pus may go between the pterygoid muscles, or around the internal
carotid artery and project and open into the pharynx. It may also break into the
carotid artery or jugular vein, or perforate through the fascia below and go down
the neck. Large abscesses and sloughs may be followed by a parotid fistula.

Lines of fucision jor Abscess.— The manner of opening a parotid abscess
depends on its location and size. If it 1s desired to open an abscess anterior to a
point 1.5 cm. or about half an inch in front of the ear, the structures to be avoided
are the duct and facial nerve. The incisions are to be made parallel to the zygoma,
and the duct is to be avoided by not cutting on a line joining the lower edge of the
cartilage of the ear with the middle of the upper lip. The branches of the facial
nerve lie deep and are to be avoided by
making the incision parallel to their course
and not extending it too deeply. After in-
cising the skin, the deeper tissues may be
separated by introducing a pointed pair of
hamaostatic forceps and opening the blades.
In operating in the region below the ear,
the blood-vessels are to be avoided. To do
this incise the skin longitudinally, not trans-
versely, and open the deep parts carefully
with the haemostatic forceps, as already
described. Another method, when the ab-
scess 15 farther forward, i1s to make a hori-
zontal incision rather low down on the angle
of the jaw and then introduce a grooved
director or hamostatic forceps irom below
upward.

Luwmors of the parotid gland are liable
to be mixed in character, with a sarcoma-
tous element. They are often fairly cir-
cumscribed and, particularly if they do
not involve the parotid duct, can be re-
moved comparatively readilv. If they are
Fic. é5.—Malignant tumor of the parotid gland pro- m_nhg_]mnt ﬂ.“d ]ﬂ_r_ge’ (‘.UEH[}]{‘IE I'l:}-t:r'ln?':-':a.l B

ducing facial paralysis {a,ufmr-_., S practically impossible.  The possibility of
parotid fistula and paralysis of the facial

nerve following eperation on this gland should always be borne in mind and explained
to patients. The presence of facial paralysis is indicative of malignancy (see Fig. 63).

The parotid lymph nodes on or beneath the capsule may become enlarged and
inflamed and resemble true parotiditis.  There is one node just below the zvgoma
and in front of the ear that is not infrequently enlarged in strumous children. This
is apt to be involved when affections of the lids or scalp are present. In open-
ing abscesses of these nodes there is little likelihood of injuring either the nerve or
the duct, because the nodes are superficial. The transverse facial artery is usually
too small to cause trouble. The possibility of its supplying the coronary arteries
of the lips, as already described, in which case it would be very large, should be
remembered.

THE UFPER JTAW.

The upper jaw carries the upper teeth and contains the maxillary sinus or
antrum of Highmore. The afiections of the antrum will be alluded to in the chapter
on the nose (see page 103). Fractures of the superior maxilla involve the nasal
process, the alveolar process, or pass transversely through the body of the bone.
The nasal process is sometimes broken in fractures of the nose. In this injury, the
lachrymal canal and sac may be injured and the flow of tears through them pre-
vented, causing the tears to run over the cheek.

Fractures of the alveolar process are common enough as a result of blows and
extracting teeth. These fractures, as they communicate with the mouth through the
broken gums or mucous membrane or tooth socket, are necessarily compound, and
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consequently become infected from the mouth and suppurate. This may cause
necrosis of the fragment, but the blood supply of the jaws is so good that death of
a fragment is rare, and it is not customary to remove fragments not completely
detached. The front wall is sometimes driven in.

Fractures occasionally occur in which the line passes through one or both supe-
rior maxillary bones from below the malar bone into the nose.  If this fracture passes
completely backward, it detaches the lower portion of the palate bone and pterygoid
processes of the sphenoid bone. The fragment in such cases hasa tendency to slip
backward. It can be replaced by inserting a hook through the mouth and behind
the soft palate and pulling the fragment forward. This injury is produced by a blow
on the anterior portion of one or both bones, passing downward and backward. In
order to determine the existence of fracture, Guerin recommended inserting the finger
in the mouth and fecling for the pterygoid plates. The hamular process of the internal
pterygoid plate can readily be felt about
one centimetre above and behind the last
upper molar tooth. Fractures in the neigh-
borhood of the first and second molar teeth
are liable to open the antrum, as the roots
of these teeth project into it.

Resection of Upper Jaw.—Tumors
of the antrum may necessitate a resection
of the superior maxilla of one side.  Hey-
felder was the first to remove both superior
maxillze, in 1844: this was before the dis-
covery of anmsthesia. In removing one
superior maxilla, the incision known as Fer-
gusson's is used. This is made through
the middle of the upper lip, around the ala
of the nose to the inner canthus of the eye,
thence outward along the lower border of
the orbit to the malar bone. The bleeding
from this incision is free. The coronary
arteries should be looked for near the
mucous surface of the lip toward its free
edge. Bleeding will also occur from the
lateralis nasi and the angular arteries. The
soft [JEH'L-‘; are raised from the bones as f;“— F:rr:. &1, —Resection _l.'p[.l:l!.f: upper jaw. The .l-un.-e-d

P lines indicate the skin incision and the straight lines
back as the masseter muscle. This is Just  where the bones are to be divided.
about level with the outer edge of the bony
orbit. In doing so the infra-orbital nerve and artery will be divided. The artery 1s
not large but may bleed freely.  The fibrous floor of the orbit is raised and the attach-
ment of the inferior oblique muscle loosened. The malar bone is sawed downward
and outward opposite the sphenomaxillary fissure, and the division completed with
forceps. The nasal portion of the superior maxilla is sawed through from the orbit
into the nose. The soit parts of the roof of the mouth are divided in the median
line to the posterior edge of the hard palate, and thence along its edge to the last
molar tooth. The soft palate is firmly attached to the hard palate and has to be
detached with scissors. An incisor tooth is then drawn, and the bony palate sawed
through from the nose into the mouth. The bone with the tumor is wrenched loose
with lion-jawed forceps. The union between the posterior portion of the superior
maxilla and the pterygoid processes of the sphenoid is not bony, but fibrous, so that
the bone is torn away from the processes and the latter are left behind. ~ As the bone
comes away, the maxillary nerve should be cut.  The bleeding which follows is from
the infra-orbital, superior alveolar ( posterior dental), and posterior palatine arteries,
branches of the internal maxillary. It is not so free as might be expected, provided
preliminary ligation of the external carotid has been performed. It will be observed
that the facial nerve is not touched nor is the parotid duct wounded.

Meuralgia of the Maxillary Nerve.—The pain involves the cheek from the
eve to the mouth and as far forward as the median line, also the upper gums and
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hard palate. The operations devised for its relief are both numerous and intricate,
and necessitate an accurate anatomical knowledge of the parts. The maxillary
nerve is the second division of the hith cranial nerve. It leaves the skull cavity by
the foramen rotundum, then crosses the sphenomaxillary fossa, enters the spheno-
maxillary fissure and infra-orbital canal to emerge on the cheek, opposite the middle
of the lower edge of the orbit and about & mm. below it.  The intracranial portion
is 6 to 8 mm. in length. From the sphenomaxillary fossa to the infra-orbital fora-
men is about 5 cm. (2 in. ). Its branches are as follows: one or two small branches
to the dura mater, the erdital or sphenomalar branclk to the cheek and anterior tem-
poral region, sphenopalatine branches going to Meckel's ganglion, the posterior,
middle, and anterior dental to the upper teeth, and the terminal branches, labial,
nasal, and palpebral, on the face.

Its anterior portion has been removed through an incision on the face, and its
posterior portion with Meckel's ganglion has been operated on either anteriorly
through the maxillary sinus or laterally through the temporal fossa, after removing
the zygoma. The writer has removed the intracranial portion by entering the ante-
rior cerebral fossa through the temporal region. Removal of the infra-orbital portion

B
T Infra-orhital nerve
breaking into branches

Infra-orbital artery

Fig, 6. —Exposure of the infra-orhital nerve and antery.

of the nerve is so liable to be followed by recurrence of the pain and interferes so
much with the more complete procedures, as it destroys the guide (the nerve itseli )
which leads the operator to Meckel's ganglion, that it is dauht[ui whether it should
ever be resorted to.  The posterior dental branches are given off so far back that
they are not apt to be removed in this operation.

Removal of the Infra-orbital Nerve.— An incision 3 em. in length is made
along the lower edge of the orbit.  This divides the or bicularis palpebrarum muscle.
Arising from the bone, between the infra-orbital foramen and the edge of the orbit,
is the levator labii superioris muscle.  This should be carefully detached, and the
foramen with its artery and nerve will be found opposite the middle of the lower cdge
of the orbit and about 6 mm. ( 14 n. ) below it, on a line drawn from the supra- -arbital
notch to between the premolar teeth. The position of the foramen having been
located, the palpebral ligament and periosteum are divided and the contents of the
orbit raised.  The canal is next to be opened.  This can be done either by chiselling
away its roof from the opening on the face and following it backward or by hrmla.mg
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through its upper wall. This latter procedure is liable to give trouble, because if
the track of the canal is not encountered the instrument breaks into the maxillary
sinus, the roof of which is very thin. The infra-orbital canal does not pass directly
backward but backward and outward, striking the sphenomaxillary fissure about 2
em. (in a large skull) behind its anterior extremity. Sometimes the roof of the
canal is fibrous, in which case the groove so formed can be readily felt, but in others
it is bony. The nerve is hooked up and cut as far back as one can, so as to remove,
if possible, the posterior dental branches. The terminal branches are then pulled off
from the cheek, and the nerve drawn out from the front. It is in the highest degree
desirable to avoid wounding the artery, as death is said to have followed it, and
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there may be bleeding into the orbit, causing protrusion of the eye and serious inter-
ference with its sight. A better way of removing the nerve, the method of Thiersch
( Verhand. der Deutschen Gesell, fiir Chir., 18 Congress, Berlin, 1889, p. 44), is to
grasp it with a pair of slender, curved forceps, then by rotating the forceps very
slowly (about 1 turn a minute) both the distal and proximal ends are wound around
it and an extremely long portion of the nerve can be removed.

Removal of Meckel's Ganglion. — Operafing from the froni through
the maxillary sinus (Carnochan’s operation, or removal of the sphenopalatine
(Meckel's) ganglion and maxillary nerve).—The incision is V-shaped, the apex
being 2 cm. above the angle of the mouth, and the branches 3 em. long. This flap
should consist of all tissues down to the bone. The bleeding will be free, as the
facial vein and branches of the facial artery will be cut.  As the infra-orbital foramen
is reached, the nerve is detached from its under surface. The anterior wall of the
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maxillary sinus, which is quite thin, is broken with a chisel for an extent of 2 cm.
The infra-orbital canal is opened trom below, from the surface clear back to the pos-
terior wall of the sinus. The infra-orbital nerve is then brought down into the sinus
to serve as a guide to the foramen rotundum. Care should be taken (by opening
the canal with comparatively blunt instruments ) not to wound the infra-orbital artery.

Then break a hole in the pesterior wall of the sinus.  This is very thin, and not over
half a ceatimetre (1 in. ) intervenes between it and the anterior w all of the sphenoidal
sinus, so that care should be taken not to drive the chisel too far back. The pos-
terior wall having been broken with the chisel and the pieces picked away, the nerve
is dragged downward, freed as far back as possible, and pullorl loose, Traction on
the nerve brings the ganglion forward, and with forceps it is then drawn out. The
bleeding, after hrml.ms:-;' lhmugh the posterior wall of the sinus, may be very free,

Meckel's ganglion lies in the sphenopalatine fossa just below the maxillary nerve
after it leaves the foramen rotundum. Two short branches unite the ganglion and
nerve. It is here that the internal maxillary artery, in the third part of its course,

divides into six branches: the #nfra- ordital and posterior dentfal, the posterior or
descending palatine and Vidian, and the pteryeopalatine and spheno- or nasopalatine
arferies. 1 these arteries are wounded, as they are very apt to be, the bleeding is
very free.  To control it temporary packing is at first resorted to. I it persists, the
nerve 1s removed as well as possible and the bleeding stopped with gauze. This
may be firmly packed into the opening through the posterior wall at the upper inner
portion of the sinus, but care should be taken not to push it roughly through the
fossa and into the sphenoidal sinus (or cells) beyond.

1. D. Bryant { Operative Surgery, vol. 1, p. 243) in cases of severe hemorrhage
advises the prompt ligation of the external carotid artery, a procedure not, however,
often required. It has been suggested that instead of making the incision on the
cheek to make it in the mouth above the gums, and pull the cheek and mouth
upward and outward. This procedure, while obviating the scar, makes the opera-
tion somewhat more difficult. Aocker resects the malar bone with the outer wall of
the sinus and turns it up, bringing it back into place on the completion of the
operation.

Operating from the Side Through the Pterygoid Fossa.—Both the
maxillary and mandibular branches have been reached by this route; the former at
the foramen rotundum and the latter at the foramen ovale. Lucke, of Strasburg,
was the pioneer of the operation on the maxillary nerve, and Joseph Pancoast, of
Fhiladelphia, on the mandibular. Liicke's operation was modified by lLossen, of
Heidelberg.  Recently, Mixter, of Boston, has again advocated the method. A
convex flap, base down and reaching '2 inch below the zygoma, is cut from the
external margin of the orbit to the lobe of the ear. The zygoma is sawed through,
and, with the masseter, pulled downward. Maurice Richardson, in describing Mix-
ter's l.}['.u::mtiuu ( Internat. Textbook of Swre., vol. 1, p. 863), says that ‘‘if the
operator 15 skilled L|'|rul~r11 in the subsequent l'I.'.l:lIlIPlli:l.H[}t'l'ﬁ he may omit cutting the
temporal muscle.’ [t will be easier, however, to divide the coronoid process and
turn the temporal muscle upward, clearly exposing the infratemporal crest.  Detach
the upper head of the external pterygoid muscle and push it downward, exposing
the external pterygoid plate. Chisel off the spur at the anterior extremity of
the infratemporal erest, and immediately in front and to the inner side is the supe-
rior maxillary nerve, with the terminal portion of the internal maxillary artery
just below it. Immediately posterior to the root of the pterygoid plate is the
foramen ovale and mandibular nerve, with the middle meningeal artery a little
posterior to it.

Anatomical Comments.—The incision at its posterior extremity can be
made to avoid cutting the te mporal artery by feeling its pulsations, about a centimetre
or less in front of the ear, as it passes over the zygoma. The incision should not
involve the deep structures—only the skin and superficial fascia. Thereiore, the
facial nerve and parotid duct (a finger's breadth below the zygoma) will not be
injured.

In clearing the upper surface of the zygoma, it will be necessary to cut through
the layers of the temporal fascia; between them the orbital branch of the temporal
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artery may be encountered and may bleed. The temporal muscle arises not cnly
from the deep layer of the temporal fascia, but may also be attached anteriorly to
the inner surface of the zygoma, and in loosening it iree bleeding from the deep
temporal arteries, branches of the internal maxillary, may be encountered.  No
trouble need be expected in sawing through the anterior end of the zygoma, but care
should be taken not to injure the parotid duct, or the socia parotidis il 1t 1s present.
In making the division of the posterior end of the zygoma, one must guard against
opening the temporomaxillary articulation, for, when the head of the mandible is
back in the glenoid fossa, the capsule of the joint extends considerably in front of it.
Therefore, it is better to open the mouth and push the jaw on that side forward until
it rides on the eminentia articularis, then the anterior limit of the joint can be recog-
nized and avoided. Before one can reach the spur on the anterior extremity of the
infratemporal crest, the temporal muscle must be detached from the bone. The
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the mandibular nerve and middle meningeal artery just behind it.

upper head of the external pterygoid muscle arises from the bone just below t]::e
pterygoid ridge (infratemporal crest), and must be loosened from the bone to obtain
access to the nerves (see Fig. 67).

The coronoid process rises almost as high as the infratemporal crest, and, there-
fore, in order to gain space it will be necessary to depress the jaw.  Running upward
and inward over the internal pterygoid muscle, and passing just in front of the origin
of the upper head of the external, is the internal maxillary artery and pterygoid
plexus of veins. These vessels lie directly below the maxillary nerve as It crosses
the sphenopalatine fossa, and it is to be expected that free hemorrhage will accom-
pany the attempt to fish out the nerve.

In operating in this region, one surgeon found the bleeding so severe as to
require the ligation of the external carotid artery.

Intracranial operations are hardly ever done for maxillary neuralgia alone. The
mandibular and often the ophthalmic divisions are also usually afiected in cases
requiring to be approached from the inside of the skull.
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Excision of the Lingual and Inferior Dental Nerves.—Neuralgeia in-
volving the face below the line of the mouth, the lower teeth, and side of the tongue
rer_]uu e¢s the removal of the inferior dental and lingual nerves. To do this, a curved
incision following the lower edge of the mandibie is made. It ends anteriorly in
front of the mandibular foramen, and posteriorly it stops a centimetre below the ear to
avoid wounding the facial nerve. The masseter muscle is raised from the bone, and,
with the parotid gland, is drawn up. The ramus of the jaw is trephined in its middle,
rather high up toward the coronoid notch. The outer table of bone is then to be
chizelled off, from the tre-i'rlunr.. f'r[.'li_ﬂill'l!.[ as far down as the mental foramen. A
delicate, curved, haemostatic forceps is then made to grasp both nerves through the
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FiG. 5. —Excislon of the lingual and mandibular {inferior dental ) nerves.

trephine opening, and on rotating very slowly the nerves are wound around the for-
ceps and are gradually torn loose from the base of the skull above to their ultimate
branches below (see Fig. 68).

Operations on the Gasserian Ganglion.—The Gasserian ganglion lies in
its capsule, formed by a splitting of the dura, on the anterior surface of the apex of
the petrous portion of the tunpmr::l bone and on the root of the greater w Im.. of the
sphenoid. From its posterior extremity, which rests on the ridge separating the
anterior and posterior surfaces of the petrous portion of the temporal bone, to the
foramen rotundum anteriorly is 2.5 to 3 em. (1 to 11 in.). The foramen ovale, which
transmits the third or mandibular branch is midw ay between these two pﬂlll[‘-, and
corresponds on the outside of the skull to the eminentia articularis or root of the
zveoma. Therefore, in removing the ganglion one works not only inward but also
backward. Rose first operated on the ganglion from below. He removed the
zvgoma and coronoid process, ligated the internal maxillary artery, and trephined
the skull in front of the foramen ovale. This operation was succeeded by that of
Hartley and Krause. They went in through the temporal fossa. A large horseshoe-
shaped flap, with its base above the zyzoma, was cut and du.]:rtam:'d with chisels
through the bone to the dura. This was elevated by breaking across its base, and turn-
ing it down. The dura was then lifted from the base of the skull, and the maxillary
and mandibular nerves recognized as they passed into the round and oval foramina.
The capsule having been incised, these were seized with forceps, and as much of the
ganglion as pi !l"'-‘1|1'l!|_ torn away.

Other surgeons, like Doven, Ouenu, Poirier, and Cushing, have combined these
pterygoid and 1.L|11pur=1| routes. The bone flap, as made by Hartley and Krause,
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embraced the region of the pterion or junction of the coronal with the temporo-
sphenoidal sutures. As the bone was lifted from the dura at this point the middle
meningeal artery was torn and troublesome bleeding ensued.  Also the point of its
breaking was too uncertain. Sometimes it broke too high up, sometimes too low
down involving the base. It was also found unnecessary to replace the bone as
the cavity left was filled up with fibrous tissue.  For this reason Tiffany, of Baltimore,
advocated the making of an opening in the skull above the zygoma with a trephine
or gouge and mallet, and enlarging it with the rongeur forceps; the bone was not
replaced.  This is the procedure now used.

The operators who used the pterygoid route, by displacing the zygoma down-
ward, were enabled to approach the ganglion from below instead of from above,
therefore, a high temporal section of the bone was unnecessary and it has been
abandoned; the bone section keeping below the pterion and not wounding the
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middle meningeal artery thus avoids hemorrhage from that locality. Cushing
( forrn. Am. Med. Assoc., April 28, 1900) showed that the extensive removal of bone
on the base of the skull was unnecessary, and that a displacement of the zygoma
and temporal muscle downward, and removal of the bone down to and including
part of the infratemporal crest gave sufficient access.  Murphy found it unnecessary
to resect the zyvgoma, and this has been our experience.

One of the main difficulties has been the question of bleeding. It has caused
death and not infrequently has necessitated the packing of the wound and the
deferring of the completion of the operation for two or more days. This bleeding
came from the soft parts, the bone, the middle meningeal artery, the veins running
from the dura mater to the bone, the cavernous sinus, and the blood-vessels to the
g;u]g]inu itsell.  These as given h:l.' Cllﬂhin;{ are a branch from the middle I'i'lL‘1‘Jil'tj’.__‘fL’EI!
goon after its entrance to the skull, a small branch from the carotid, a small branch
from the ophthalmie, the small meningeal through the foramen ovale, and occasion-
ally one through the foramen rotundum. He calls attention to the septa in the
cavernous sinus as rendering wounds to it less serious than they otherwise would be.
If the skin incision is cast too far back, the temporal artery may be cut in front of the
ear. Its position can be determined by its pulsation. It or its branches are divided
in the upper portion of the incision and bleeding is very free. Division of the
temporal muscle is followed by hemorrhage from the deep temporal. The bleeding
from the bone is usually not troublesome, but the general oozing from the veins of
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the dura mater as it is detached from the bone is sometimes free.  If an osteoplastic
(bone and skin) flap is raised, the middle meningeal will be torn at the pterion.
This is a large vessel and bleeds freely. It may also be torn, while isolating the
mandibular division of the nerve, at the foramen spinosum.  This foramen is usually
a couple of millimetres posterior and to the outer side of the foramen ovale and
generally the nerve can be isolated without injuring the artery.  In some cases, how-
ever, the artery lies so close to the nerve that it 1s almost certain to be torn.  The
posterior portion of the ganglion lies on the carotid artery in the middle lacerated
foramen, of course separated by a layer of dura mater. Care should, therefore, be
taken not to injure the carotid artery.  The cavernous sinus has often been injured.
This occurs principally in those cases in which it is attempted to excise the
ophthalmic division. It is to be avoided by working from behind forward instead of
attempting to attack it laterally.  Bleeding from the middle meningeal artery can be
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Fic, jo.—Diagrams showing distribution of cutanecus branches of trigeminal and cervical spinal nerves { Piersol).

avoided by biting the skull away with the rongeur forceps and refraining from
detaching the dura from the bone where the artery enters it (see Fig. 23).

Cushing states that he makes an opening in the bone only 3 cm. in diameter.
Such a small opening is used when the zygoma has been divided and pushed down
or removed. Fowler and others have resorted to a preliminary ligation of the
external carotid artery. This, while obviating to a great extent troublesome hem-
orrhage, cuts off the blood supply to the flap and sloughing has followed. In
order to overcome this objection, the writer (Jorrn. Am. Med. Assoc., April 28,
1goo) after higating the external carotid artery above its posterior auricular branch
made a temporal skin flap with its base up. The temporal muscle was then divided
and turned down and the bone removed with the trephine and rongeur.  Haemostasis
was perfect and no ill effects followed the ligation.

[t is comparatively easy to isolate the maxillary and mandibular divisions of the
nerve. This having been done, the capsule of the ganglion is opened by a cut
joining the two. A blunt dissector is then introduced and the upper layer of the
dura, less adherent than the lower, is raised from the ganglion. The blunt dissector
15 then worked beneath the ganglion beginning between the maxillary and mandib-
ular divisions and it is loosened from behind forwards. The sixth nerve is in such
close relation to the ophthalmic that a temporary paralysis of it usually follows,
causing internal squint.  Anesthesia of the whole side of the face from just in front
of the ear to the median line follows complete removal. Frazier and Spiller have
divided the root posterior to the ganglion instead of removing the ganglion itself
( Jowrn. Am. Med. Assoc., Oct. 1, 1904, p. 943).
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Area of Distribution of the Fifth Nerve.—When the ophthalmic division
is affected the pain in neuralgia is over the brow and up toward the vertex of the
skull: it also involves the eye. The points of exit of the supra-orbital branch at
the :;'.Hl}l’rl'url_'ill:ll foramen and of the nasal branch toward the lower portion of the
nose are tender to pressure.

When the maxillary division is afiected, there 15 pain in the cheek and ala of
the nose. The tender points are the exit of the infra-orbital nerve at and below
the infra-orbital foramen, at the exit of the malar branch on the malar bone, and
the upper gums and hard palate,

When the mandibular division is affected the pain involves the lower jaw and
the side of the head nearly to the top (auriculotemporal branch). The lower gums
and tongue are also painful.  Pain on pressure is felt over the mental foramen and in
the course of the auriculotemporal nerve in front of and above the ear.

THE LOWER JAW.

The mandible or Jrl,i,.":f'i’!"f?.r' maxilla is -auhju*t to fractures, dislocation, and tumors.
In its composition it is very f.lu;_n-.{, so that in dividing it a groove ‘1]’1t}|_|||‘,,|_ be cut
with a saw before the use of the bone-cutting forceps is .m:.m]:tu;l otherwise

Fic. s1.—Lower jaw of child and adult, showing the mental foramen.

splintering of the bone will ensue. It is the last bone to decay. Its horseshoe
shape and exposed position render it unusually liable to fracture. The strongest
portion 15 what one would expect to be the weakest, viz., the sy mph\. sis.  Its
weakest part (or rather the part where it is most often br ULLH) is the region of the
mental foramen. The bone is weakened at this point not only by the foramen
but also by the deep socket of the canine tooth.,

The position of the wmental foramen, normally between the two bicuspids
(beneath the second in the negro—Humphry), varies in its vertical location between
the alveolar border and lower edge of the body, according to age.  In infancy it is
low down, in young adults it is midway, and in old ];!:f.:].t]:. it 1s Im‘h up.

The hr::lriy of the jaw is composed of two parts, one above and one below the
external oblique line, which runs from the base of the anterior border of the
coronoid process downward and forward to end at the mental tubercle, to one side
of the symphysis. The part above this oblique line is the alveolar and the part
below is the basal portion of the body.

The mental foramen opens on the oblique line separating the alveolar and basal
portions.  In early adult life the two portions, basal and alveolar, are about even in
size, so that the foramen i1s below the middle of the jaw. As the teeth are lost
the alveolar process atrophies; this naturally leaves the basal portion with the mental
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foramen on or near its upper suriace; therefore, in operating for neuralgia in the
aged, if it is desired to attack the mandibular nerve in its canal, it should be searched
for near the upper border of the bone.

In infancy the teeth, not having erupted, are contained in the jaw, the alveolar
portion is, therefore, large. The basal portion, on the contrary, is quite small, serv-
wg merely as a narrow shelf on which the um_:ruptni teeth lie.  As the mandibular
nerve runs beneath the teeth, the mental foramen is of necessity comparatively low.
At birth the condyle is about level with the upper portion of the symphysis, and the
body forms with the ramus an anele of 175 degrees. At the end of the fourth year
the angle has decreased to about 130 degrees. ]31 adult age the angle has decreased
to about 115 degrees, and as the teeth are lost the angle gradually increases until it
again reaches 140 degrees.

Tempummandibular Articulation.—A knowledge of the movements of the
jaw is essential to a proper understanding of the fractures and dislocations to which
it is subject.

_ Discus articularis

Processus condyloideus

Plervecidens externus

Frc. 72.—The temporomandibular articulation.

The mandible articulates with the glenoid fossa and its anterior edge or emi-
nentia articularis of the tu_mpm al bone, []]h._r;}c]:;m_l between the {“:'H‘:(l:'.'h_‘ helow and
the bone above, is an interarticular ﬂltl!u_,t This divides the articulation into
two portions, an upper and a lower.  The figaments
are a capsular, strengthened by an external Jateral
(temporomandibular) and an internal lateral. The
capsular ligament is weakest anteriorly and strongest
on the outer side. The thickening of the capsule
on its outer side forms the external lateral or tem-
poromandibular ligament.  The sphenomandibular
or internal lateral ligament is practically distinct
from the articulation. It runs from the alar spine
on the sphenoid above to the mandibular spine or
lingula, just posterior to the mandibular foramen

Fii. 73.—External lateral lignment of the hf'l]ﬂ:d'l' Hl_‘l'i.\'EL'I'I._I[ and the neck {.I_ the ll:“”u e

lower jaw. the internal maxillary artery and vein. When the

condy ie -rhdes forward it puts the poster or }mrtmn

Df t]m L:IEF.U'L on the a'l:rLtLh and 1|: thL _]‘:ul. is r]h]nrﬂrﬂi this I'}l..j_t'[ of the l.l.[hu!l;_ 15

torn. The interarticular cartilage is more intimately connected with the lower por-

tion of the articulation. The same muscle that inserts into the neck of the jaw (the

external pterygoid) likewise inserts into the cartilage ; therefore, the two mowve

together, so that when the condyle goes forward the cartilage goes forward and rides
on the eminentia articularis,
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Movements of the Jaw.—The jaw has four distinet movements. It can be
moved directly forward or backward; up and down, a pure hinge motion; a rotary
movement on a vertical axis through one of the condyles; and rotation on a trans-
verse axis passing from side to side
through the mandibular or inferior
dental foramina. The muscles of mas-
tication are the femporal, massefer,
and plervgords; these are supplied by
the motor branch of the fith nerve.
To these we may add the duccinator,
whichissupplied by the seventh nerve,
and the depressors of the jaw,—the
digasivic, geniolyoid, geniohyoglos-
sies, meylofyvoid, and plafysma. The
posterior belly of the digastricreceives
its nerve supply from the facial; its
anterior belly from the mylohyoid
branch of the inferior dental from the
fifth. The mylohyoid 15 supplied by
the mylohyoid branch of the inferior
dental. The geniohyoid and genio-
hyoglossus are supplied by the hypo-
glossal nerve. The platysma is sup-
plied by the inframandibular branch
of the facial nerve. The upward move-
ment 15 produced mainly by the mas-
seter and temporal muscles.  Itisthe S : :

il . . i- T4-—Illustrating wp-and-down or pare hinge motion of
Pnll':]j]"rlt movement 1In  carnivorous the mandihle.
animals ; therefore, these muscles in
them are well developed, and the joint is a pure hinge joint. The internal pterygoid
and buecinator likewise aid in closing the mouth ; the depressors already mentioned
open it. The lateral or rotary movement around a vertical axis passing through one
condyle 15 used in chewing ; therefore, we
find the muscles most concerned, the ptery-
goids, best developed in herbivorous ani-
mals, or those which chew the cud. The
external pteryvgoid is especially efficient in
pulling the jaw forward; superficial fibres
of the masseter help in this. The posterior
fibres of the temporal muscle pull the jaw
back, as do likewise the depressor muscles
of the jaw. In this rotary movement one
condyle remains back in its socket while the
other 1s brought forward on the eminentia
articularis,

The up-and-down movement of the
jaws, when limited in extent, is a pure hinge
movement without any anteroposterior dis-
placement, and takes place between the con-
dyle and the interarticular cartilage (Fig.
74). The anteroposterior movement is
necessarily accompanied by a slight descent
3 of the jaw, as the condyle glides from
B e il e com oot s e e Eeneld San By (RIS: 75) oneo che e
S e e e : gonthe  pentia articularis. It goes nearly, but not

i quite, to the highest point of the articular
eminence. i the jaws are kept closed during this anteroposterior movement, some
of the teeth of the upper and lower jaws will still be in contact, the number varying
in different individuals, The last molar teeth are usually higher than those in front,

-

3




66 APPLIED ANATOMY.

so that as they glide forward the last lower molars strike the second upper ones.
The incisors likewise can be kept in contact as the jaw moves backward and forward.
It 15 this movement in the rodent animals which keeps their edges sharp.  In chew-
ing, the jaw is depressed, the teeth separated, and the food held between them by the
tongue and buccinator muscle.  The teeth are then approximated by the lower jaw
closing and the condyle sliding upward and backward from the eminentia articularis
into the glenoid cav ity, carrying with it the articular cartilage.

The hinge motion takes place between the condyle and the interarticular carti-
lage. The anteroposterior motion takes place between the interar ticular cartilage and
the eminentia articularis: the cartilage is carried forward with the mandible. A rotary
movement occurs when, in chewing, the condyle of one side remains in the glenoid
cavity while that of the other rises on the articular eminence. The radius of rotation
is a line passing from one condyle to the other. In widely opening the mouth, as
in yawning, the condyles are tilted forward while the angles of the mandible are

/Tutnlmjﬂ mscle

= Imternal plervgoid muscle

T Masseter muscle

Fic, 76, =—Dislocation of the lower pw ; the zveoma aud part of the masseter muscle have been cut away.

carried somewhat backward. As the axis of this motion passes from side to side
through the mandibular foramina, this portion of the bone moves but little, and the
inferior dental vessels and nerve are not put on the stretch,

Dislocation of the Lower Jaw.—The forward dislocation is practically the
only one to which the jaw is subject. Dislocations in other directions are apt to be
accompanied by fractures. An understanding of the mechanism of the production
and reduction of this dislocation requires a knowledge of the movements of the jaw,
and the influences which the ligaments and muscles exert in limiting them. The
normal movements of the jaw have already been discussed.

The ligaments which limit the movements of the jaw are those forming the cap-
swlar figament.  This is made up of four parts: awlerior, posterior, infernal lateral,
and external laferal,  The anterior is very weak, hence pus in the joint is most apt
to make its exit forwards. It is readily ruptured in dislocations. The posterior
ligament, though stronger, may also be torn. The two lateral ligaments, the outer
being the stronger, become tense when the condyle slips forward on the articular
eminence. In dislocation they remain attached to the mandible and are not rup-
tured (see Fig. 76).
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Dislocation occurs when the mouth has been widely opened and the condyles
are forward on the articular eminences.  Some sudden jar accompanied by contrac-
tion mainly of the external pterygoid muscle causes the condyle to slip forward just
in front of the articular eminences. The internal pterygoids and the superficial fibres
of the masseter muscles aid in pnulmmL the luxation. As the condyle leaves
the articulation to jump forward, it will be noted that it does so by an thl:tlf-l'l.e
movement, which is one of rotation on a transverse axis passing across in the
region of the mandibular foramina. The condyle once out of its socket 15 kept
out by the contraction of the temporal, masseter, “and internal and external prerygoid
muscles.

Reduction of Dislocation of the Lower Jaw.—In reducing the dislocation,
the condyles must be depressed and pushed back. This can be done by one of two
ways: viz., the thumbs of the surgeon. being protected h}? wrapping with a towel or
bandage, are placed on the last molar teeth, and the jaw firmly grasped with the
fingers beneath it.  The back part of the jaw is then pressed downward, the chin
tilted upward, and the condyles slid back into place.

Small fragment into which
was inserted the e ol void
and geniochyoglossus muscles

Fi1G. 77.—Fracture of the mandible through the symphysis (author's sketch).

The other method is to place two corks, one on each side, or a piece of wood,
transversely, between the last molar teeth, then raise the chin and push it backward.

The undetached lateral ligaments are put on the stretch when the condyle is
luxated forward. Lewis A. Stimson believes that in attempting reduction the jaw
should first be opened wider to relax these and then pushed back, but we are
not prepared to admit that so doing does relax these ligaments. He has, however,
shown that the interarticular L.ull]uu_ may become displaced and, by filling up I]!F‘
articular cavity, prevent a proper reduction. In rare instances the catching of the
coronoid process beneath the malar bone may hinder r:}p! wement.

Fractures of the Lower Jaw (Mandible).—Fractures of the lower jaw
almost never occur through the symphysis; this is on account of its being the thickest
and strongest part of the bone. When a fracture of [he anterior portion of the jaw
detaches a median piece a most dangerous condition is produced. The piece, if
sufficiently loosened by the injury, is drawn back into the throat, earrving the tongue
with it and tending to suffocate the patient. Such a case is recorded by A. L.
Peirson (review by Geo. W. Norris, Amer. jowr. Med. Scicnces, 1841, N. S. vol. i,
p- 186). A man was run over by a wheel which passed over his jaw, fracturing it
on cach side and foercing the piece into his mouth. The piece was drawn backward
and nearly caused death from sufiocation.
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In the Annals of Surgery (vol. xix, 1894, p. 653) is recorded a case of the
author's in which a man, while drunk, fell and struck his chin on the curbstone. A
fracture was produced through the symphysis above and branching to each side of
the genial tubercle below. This small median piece was drawn back into the throat
nearly to the hyoid bone, and suffocative symptoms were marked. These disap-

Geniohyoid muscle Geniohyoglosaus muscle

Fi1G. 75.—Anteroposterior section of the tongue and floor of the mouth, near the midline.

peared when the detached piece was drawn forward and wired in place. The piece
was drawn backward by the geniohyoid and geniohyoglossus muscles.  The digas-
trics may also have aided in depressing the fragment (Figs. 77 and 78). ;
The most usual site of fracture is in the neighborhood of the mental foramen.
This is located just below the second premolar tooth (sometimes between the first
and second). This foramen and the large socket for the canine tooth farther
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FiG., 7o —~Fracture of the lower jaw in the regron of the mental foramen. showing the line of fracture and the influ-
ence of the muscles in producing displacement.

forward weaken the bone somewhat in this region. The jaw is strengthened behind
the mental foramen by the commencement of the anterior portion of the ramus and
by an increase in the size of the mylohyoid ridge on the inner surface.  The jaw is
also protected by the thick masseter muscle and fracture is most liable to oceur just
in front of it.  This constitutes the typical fracture of the lower jaw (Fig. 79)
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Displacement.—The displacement of the fragments will depend on the line of
fracture; and the line of fracture may be determined by the direction and character of
the fracturing force. The line of fracture is oblique. It may be oblique from above
down or from without in. An examination of the muscles attached to the mandible
will show that the elevators of the jaw are attached to it posteriorly and its depres-
sors anteriorly. On this account, when the fracture runs obliquely down and
forward there is little or no displacement, because the depressors and elevators tend to
press the fragments together. When the fracture
runs downward and backward (see Fig. 8o), the
depressors and elevators tend to separate the
fracments. The depression of the anterior frag-
ment is particularly marked when the fracture is
double, involving both sides of the jaw. The
muscles which tend to depress the anterior f1':l.'=.,—
ment are the geniohyoglossus, genichyoid, mylo-
hyoid (anterior portion ), digastric, and platysma.
The muscles which elevate the posterior frag-
ment are the temporal, masseter, buccinator, and
internal pterygoid.

The displacement may not only be up and FiG. Sa.—Fracture af the lower jaw, showing
down, but may also be lateral. The line of frac- e I:::“ul:::llr :Ll:};:::} ':'f:';'fl.:i::ﬁ::“mm =l
ture may run from the outside either inward
and backward or inward and forward. The jaw is held in place by its own rigidity
when intact ; when broken, the smaller fragment is liable to be pulled inward by the
muscles passing from it toward the median line. These muscles are the internal
pterygoid and the mylohyoid. The influence of the former is more marked than of
the latter, because the fracture frequently divides the mylohyoid, leaving a part of
it attached to each fragment. When the fracture passes from without inward and
backward, then there will be little or no
displacement, because the internal ptery-
goid and mylohyeid draw the fragments
together. (See Fig. 81.) When the
line of fracture is from without inward
and forward, the internal pteryvgoid of
the injured side and the mylohyoid draw
the posterior fragment inw ard, while the
internal |'.|t=-|1.;_{m<| of the opposite side
draws the anterior fragment outward
(Fig. 82).

From a consideration of the forego-
ing facts, we see that when there is dis-
placement it is because the iracture runs
from above downward and backward,
and from without inward and forward.
The anterior fragment is displaced down-
ward and the posterior fragment is dis-

: FiG. Sp.—Fracture of the jaw, showing absence of dis- IJ]H[:L‘L' inwarel.

}L:E?S;I:ﬂ:“:fg.;:l“l;h line of fracture runs from the inside Fractures t]]r{}ll}.{ll the ri.‘j.[it:lrl of the
molar teeth are not particularly uncom-

mon, and this is likewise the case with fractures obliquely downward and outward

through the angle of the jaw. In these injuries the firm attachment of the masseter

on the external surface of the jaw and the internal pterygoid on its inner prevent

displacement.

Fractures of the coronoid process are exceedingly rare.  In them displacement
15 prevented by the attachment of the temporal muscle, which passes much farther
down on the inside than on the outside.

Fractures of the neck of the jaw are particularly serious. Inserted into the
condyle and neck of the jaw is the external pterygoid muscle,  When a fracture of the
neck occurs, this muscle pulls the upper fragment anteriorly and tends to tilt its
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inferior surface forward. This displacement is so marked that an excessive amount
of callus is thrown out and ankylosis may result. This so seriously interieres

Fis Sz.—Fracture of the jaw, showing the action of the internal ptervgoid and mylohvoid muscles in producing
displacement when the line of fracture runs from the outside forward and inward.

with the use of the jaws as to justify an operation to remove or replace the upper
fragment in proper position. The injury is liable to be overlooked in children, and
as they grow up the deformity shown in Fig. 83 develops.

F1c. 83.—Deformity of the face following ankylosis due to fracture of the neck of the lower jaw in infancy (from an
original sketch)

Treatment.—The lower jaw is held up in place by a bandage, and the upper
teeth act as a splint.  Sometimes the teeth or fragments are wired in position, or an
interdental splint of gutta percha or other material is used.
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Excision of the Condyle of the Jaw. —The condyle can be removed
through an incision 3 cm. long, running from in front of the ear along the lower border
of the zygoma. The temporal artery runs a centimetre in front of the ear with the
auriculotemporal nerve posterior to it. By care in recognizing the artery, it may be
saved and drageed posteriorly.  The soft parts on the lower side of the wound with
the parotid gland and facial nerve are pushed downward. The condyle can then
be dug out, care being taken not to go beyond the bone and wound the internal
maxillary artery.

Excision of the Mandible —In removing one-half of the mandible, the
incision is made from the symphysis along the lower border of the jaw to the angle
and thence upward as high as the lobe of the ear. If it is desired to take extra
precautions, the last centimetre of thisincision, from the lobule of the ear down, may
be carried through the skin only. This will prevent wounding to any great extent
the parotid glaml tissue, the p: wotid duct, and positively avoid injuring the facial
nerve. The incision, however, is rather far back to wound any large branch of the duct,
and is too low down to wound the facial nerve. I it is desired to carry the incision
higher than the lobule of the ear, it should go through the skin only. The facial
artery and wvein will be cut just in front of the masseter muscle. The soit parts,

Temporal artery

Lygoma

S

Comd yle—0

Parolid gland ——

FiG, 33, —Excision of the condyle of the lower jaw.

including the masseter muscle, are raised from the outer surface. In dividing the
bone anteriorly, it should be done .5 cm. outside the median line.  This will be
about through the socket of the second incisor. The object of this is to retain the
attachments of the genohyoid and geniohyoglossus muscles to the genial tubercles,
and so prevent any tendency of the tongue to fall back. The jaw is pulled out and
separated from the parts beneath, the nnlnhxmd muscle being made tense.  Care
should be taken not to mjurﬁ the subnmmll.uy gl.md which lies below the mylohyoid
muscle, and the sublingual gland, which lies above it. The lingual nerve is also hiahle
to be wounded if the knife or elevator is not kept close to the bone.

As the detachment proceeds posteriorly, in loosening the internal pterygoid and
the superior constrictor, if care is not taken, the pharynx may be wounded. The
bone still being depressed and turned outward, the temporal muscle is to be loosened
from the coronoid process or else the process is detached and removed later.  Access
is now to be had to the mandibular foramen at the mandibular spine or spine of Spix.
The inferior alveolar artery is then secured and, with the nerve and sphenomandibular
ligament, divided. The jaw can now be well depressed and brought inward. The
temporomaxillary joint is to be opened from the front, having first cleared off the
attachment of the external pterygoid muscle. There is great danger of wounding
the internal maxillary artery at this stage of the operation. It lies close to the neck
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of the jaw, and it is to avoid bringing it too close to the bone that Jacobson advises
that the jaw be not twisted outward when disarticulation is being performed.

The distance between the coronoid process and malar bone varies in different
individuals. The process may be displaced by the tumor and thus prevent detachment
of the temporal muscle.  If so, the process 1s divided with forceps or saw and removed
after the rest of the jaw has been taken away. Injury of the temporomaxillary veins
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Fii. 85, —Excision of one-hali of the lawer jaw, showing the siructures exposed.

may be avoided by not going behind the posterior edge of the ramus, as is also the
case with the external carotid artery. Access to the joint may be facilitated by drag-
ging upward the parotid gland, w hich carries with it the facial nerve and parotid duc‘l

REGION OF THE EYE.

The eyeball rests in its socket, which is hollowed out of the soit parts contained
in the bony orbit. It is covered in front by the /Zds, which, as they slide over the
eye, are lubricated by the tears. These are secreted by the e’ar.nfrn.um.f' gland at the
upper outer portion of the orbit. flow over the eve, and are drained off I;ﬂ. the Jach-
rimal canals and sac to empty into the nose thmug‘h the lackrymonasal duct.

The Orbits.—The orbits are large four-sided cavities, pyramidal in shape.
The orbit in an adult male is about 4 cm. in diameter from side to side, and 3.5 cm.
from above downward. The depth is 4.5 em. It is thus seen that the orbit is wider
than it is high. On receding into the orbit from its bony edge, the roof arches
upward toward the brain to receive the lachrymal gland, thus making the up-and-
down diameter slightly longer than the transverse.

The rim of the orbit is very strong and not readily broken by injuries. It is
formed by the frontal bone above, the malar bone to the outside, the malar and supe-
rior :mnllLu!. below, and the superior maxillary and frontal to the inside. The
inner (medial) walls of the two orbits are parallel, running distinctly anteroposte-
riorly. The outer (lateral) walls diverge at an angle of about 45° from the inner ones,

The outer or lateral edge of the orbit is nearly or quite a centimetre and a hali
posterior to the inner or medial edee. This fact, together with the divergence of the
outer wall, is the reason that, in enucleation of the eye, it is always tilted toward the
nose, and the scissors introduced and the nerve cut from the outer side.

The outer wall of the orbital cavity is formed mainly by the broad flat surface of
the greater wing of the sphenoid bone, and is thick and strong. The other three
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walls, on the contrary, are thin and weak. The thin orbital plate of the frontal bone
above is frequently fractured in puncture wounds by foreign bodies, and the frontal
lobe of the brain injured. Two such instances have come under the writer's care ;

Supra-orbital notch

Lachrymal graove

f_.nﬂn!i:-: foramen

Sphenoidal (superior

_—— arhital] fissure

Sphenomaxillary (in-
—ferior arbital) fissure

Infra-orintal sulcus

\Infra-crhi!al foramen

in the first case, an iron hook had penetrated and cavsed death from cerebritis; in
the second, the wound was caused by a carriage pole. The patient recovered,
notwithstanding a considerable loss of brain tissue.

F1G. 86.—The bony orbit.
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Sphenoidal sinus

Inferior orbatal
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Fic. 87.—=Transverse section of the orbital and nasal eavities viewed from above.

To the medial side of the inner wall are the ethmoid cells, covered by the thin
lachrymal bone and the os planum of the ethmoid. They are readily perforated by
suppuration from within those cavities. The floor is chiefly formed by the thin
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orbital plate of the superior maxilla. In operations involving the floor of the
orbit, care is necessary to avoid breaking through into the maxillary sinus (antrum)
beneath.

At the edge of the junction of the outer and lower walls lies the fnferior orbifal
(sphenomaxillary) fissure. It runs forward to within 1.5 cm. of the edge of the
orbit and extends back to the apex of the orbit, where it unites with the superior
orbital (sphenotdal) fissure, which lies between the roof and outer wall and extends
forward about one-third of the distance to the edge of the orbit. The opfic foramen
enters the apex of the orbit at its upper and inner portion.

At the lower inner edge of the orbit is the lachrymal groove for the lachrymo-
nasal duct, leading irom the eye to the inferior meatus of the nose, At the junction of
the middle and inner thirds of the upper edge is the supra-ordital notch. This can .
be felt through the skin. It transmits the swpra-ordital arfery and nerve. li a
complete foramen is present instead of a notch, its location cannot be so readily
determined.

Contents of the Orbit.—The orbit is lined with a periosteum, and contains
the eyeball, the muscles which move it, the veins, arteries, and nerves which go to
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Superior 1:|:|"|:lillﬁl:lr5-:'||
ligament

Levator palpehrme
superior muscle
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Inferior oblique muscle

Inferior orbito=
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Fi1c. 585 —Sagital section through the eve and orbit.

it together with some which traverse the orbit to go to the face, and the lachrymal
gland. These structures are more or less surrounded with a fascia which is continu-
ous with the periosteum.

Periosteum.—The periosteum of the orbit is not tightly attached and in cases
of disease can readily be raised from the bone beneath. Anteriorly, it is continuous
dt the orbital rim with the periosteum of the bones of the face. Posteriorly, it is con-
tinuous through the optic foramen and sphenoidal fissure with the dura mater.
It sends prolongations inward, covering all the separate structures in the orbit.
From the edge of the orbit it stretches over to the tarsal cartilages, forming the
superior and inferior orbilotarsal ligaments. These form a barrier (called the sep-
faum orbitale) to the exit of pus from within the orbit, and for that reason it is advised
that orbital abscesses should be opened early. The lower portion, as it reaches
the lachrymal groove, splits to cover the lachrymal sac. Another extension
from above splits to enclose the lachrymal gland, which is seen to lie comparatively
loose in the upper outer portion of the orbit, sustained by its suspensory ligament.
It then sends thin fibrous layers which cover the muscles, arteries, veins, nerves, fat
pellicles, and finally the eyeball posterior to the insertion of the muscles and optic
nerve. This last portion, called the capsule of Tenon, begins as far forward as the
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insertion of the recti muscles on their under (inner) side, passes over the globe poste-
riorly, over the optic nerve, and blends with the layer covering the deep surface of the
muscles. It is joined to the sclerotic coat of the eye and dural sheath of the nerve
by a loose net-work of delicate fibrils. This forms practically a space lined w ith
endothelial plates, similar to the subarachnoid space in the brain. The capsule of
Tenon is a distinet, well marked membrane, and the eyeball lies loose and revolves
freely within it. It is this space into which the strabismus heok is put when it is
desired to cut the recti muscles for squint.  Fibrous prolongations are also sent
to the sides of the orbit from the internal and external recti muscles. They are
the check figaments; and one from the inferior rectus forms the suspensory ligament
of the eye.

Affections of the Orbit.—The orbit is often invaded by tumors, pus, hemor-
rhages, and air ( producing emphysema ).

Fumors may either originate in the orbital contents, as sarcomas of the lach-
rymal gland or eye, or they may come from surrounding regions. It 1s more rare
for them to enter lht‘mli.,h the natural openings of the l':lrhlt than it is for them to
push through its thin walls. Coming through natural openings, they may make
their entrance : (1) from the brain through the optic foramen or sphenoidal fissure ;
(2) from the rEE:mn of the zy gomatic and temporal foss:e through the sphenomaxil-
lary fissure; (3) from the nasal cavities
(as I have b:.‘u_nj, coming up the lachry-
monasal canal,

Ininvading the orbit throughits walls
they may come: (1) irom the nasal cavi-
ties and ethmoidal cells, pushing through
the thin internal wall; (2) from the frontal
sinus, appearing at the upper innerangle;
{ 3) from the sphenoidal cells at the pos-
terior portion of the inner wall ; (4) from

the brain cavity above, breaking through : S
the roof; (35) from the maxillary sinus SRR
below, pushing through the foor, 3ot
f}r'!'}}.’ﬂfﬂﬂf,—f n '[]'IL_: ]-U..'TIIH. '[]'H_-' f]'q’_p“ [0- Fig. 8g.—Dermoid of athit. Boy, 15 years of age. It
extended back to the bady of the :ia:ildll:lid bone, Case of

nasal process comes from above down- by wm. Zentmayer.

ward to join the maxillary processes on

each side. This leaves an orbitonasal cleit to form the orbit. Owing to defects in the
development of this cleft, dermoid tumors may occur in its course. They are seen
either at the outer or inner angle of the eye. They are more common at the outer
angle near the external angular process, and may have a prolongation to the dura
mater. They also occur at the inner angle at the frontonasal suture (Fig. 8g). At
this point, also, meningoceles are liable to occur.  As pointed out by J. Bland Sutton
the question of diagnosis is of importance, as an attempt to remove a meningocele
by operation is apt to be followed by death, whereas a dermoid, though it may have
a fibrous prolongation to the dura mater, can be more saicly removed,

Orbital Abscess.—Suppuration may either originate within the orbit or extend
into it from the neighboring tissues. If the former is the case, it may occur from
caries of the bones of the orbit, as in syphilis. It may originate from erysipelas
involving the orbit. General inflammation and suppuration of the eye may break
through the eye and spread in the orbital tissues (panophthalmitis). [f pus enters
the orbit from the outside, it is usually from suppuration and caries of the frontal
sinus and ethmoidal cells. In this case, the swelling shows itself at the upper
portion of the inner angle of the eye. ]:"ugI in the maxillary sinus is most apt to
discharge into the nose, and not break through the roof into the orbit above.
Pus within the orbit tends to push the eyeball forward and even distend the lids.
As the orbitotarsal ligament runs from the bony edge of the orbit to the lids, pus
does not find an easy exit. The abscess should be opened by elevating the upper
lid, and incising the conjunctiva in the suleus between the globe of the eye and the lid.
FPus from suppuration of the lachrymal sac does not tend to invade the orbit but
works its way forward to the skin.
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Foreign Beodies in the Oréif.—Owing to the considerable space which exists

between the eye -mfl orbital walls, large furf_w:l bodies may find a lodoement there
often prmiucmg serious symptoms for

a considerable length of time. The tang of

FiG. go.—Lines of the skin incision

{Kronlein's operation for {lh‘laihiu;; access to the retrobulbar region. )
a gun barrel has been so found.

This should lead one to search for foreign bodies
carefully when this portion of the orbital contents has been wounded,

Periostenl lining of orlbit Ineision |

F1G. g1.—The rim of the orbit has been divided and the piece of the q:-urn.- turned outward ; an incision is then made
through the periosteal lining.

{Krinlein's operation for obtaining access to the retrobulbar region.)
f-'.r..lrj.bf;] semnd.—In cases of fracture il'l'l.'uh'i[l;f the inner wall and OREnIng up the
nasal cavities or sinuses the air, particularly in blowing the nose, may be forced into

Periosteal lining Etump of recius externus musche

Recius externus cut and turned back

{ : Bulb of eyve

L - s e ~ Optic nerve
A 2 -’ -

Fic. g2 —The edges of the incised periostenm have been separated and the external rectus muscle divided, exposing
the space posterior Lo the bulb.

{Krdinlein’s operation for obtaining access to the retrobulbar region.)
the orbit, distending the lids and producing a peculiar erackling sensation when
palpated. No treatment directed to removal of the air 13 necessary. It is valuable
as a diagnostic sign of fracture communicating with the nasal cavities.
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Hemor rhage. —Hemaorrhage into the orbit may occur either as the result of
direct traumatism involving the contents, or irom iracture of the base of the skull
through the orbital plate. The blood pushes its way anteriorly and shows itself
under the conjunctiva surrounding the cornea. It is prevented from appearing
on the lids h; the orbitotarsal ligament. A subconjunctival hemorrhage alone is not
sufficient to justify a diagnosis of fracture of the base of the skull, although it is
a a]rrnth.mL :_unhrm.ltnn symptom.
der to gain access to the back part of the orbit
to remove tumors, I‘&rutl]trltl resects the outer wall, divides the periosteum and
external rectus muscle, and so gains access to the retrobulbar space.  The various
steps of the operation are shown in Figs. go, 91, g2.

THE EYEBALL AND OFPTIC NERVE.

The eveball has three main coats, viz.: a fibrous outer coat, called the sclerotic;
a vascular middle coat, the choroid: and a nervous inner coat, the retina,

Sclerotic Coat.—The sclerotic coat forms a finm protective covering or case
for the delicate retina within. It is continuous posteriorly with the fibrous coat or
dura of the optic nerve, which is a continuation of the dura mater of the brain, At
the optic foramen, the dura mater splits into two layers; the outer layer forms the
periosteum, while the inner forms the dural coat of the optic nerve. This nerve also,
like the brain, has an arachnoid and a pial membrane. The sclerotic coat is con-
tinued forward over the front of the eye as the cormnea.  As it is essentially a mem-
brane intended to be protective in its function, its diseases are those of weakness:
thus, if the cornea 1s affected, it bulges forward and 15 called an anferior staplanloma ;
if the posterior part is affected, the sclera is stretched, and it forms a pesferior
staphyloma.

Anterior staphyloma may occur either rapidly as a small local protrusion, resulting
from ulceration of the cornea or a wound, or it may be slow in forming, and involve
nearly or quite the whole of the cornea, IJllHiIII'I.L it forward in the shape of a cone;
this is called conical cornca.  Posterior staphyloma occurs in near-sighted people, the
anteroposterior diameter of the eye being longer than normal. If this posterior
staphyloma or stretching of the eye becomes marked, the choroid atrophies and the
functions of the retina are lost. The white sclera is seen with the ophthalmoscope,
surrounding or to one side of the optic nerve.

Although the cornea has no blood-vessels, it still, from its exposed position,
becomes inflamed (Aeratitis) and ulcerated, and eventually blood-vessels may de-
velop into it from its periphery, constituting the disease known as pawuns.

The weakest portion of the globe is at the junction of the sclerotic coat with the
cornea. It is here that the sclera is thinnest. On this account, blows on the eve
cause it to rupture usually at this point, the tear encircling the edge of the cornea
for a variable distance (usually at its upper and inner quadrant) according to the
force and direction of the injury.  On healing, a staphyloma may form at this point.

The choroid or vascular coat of the eve contains the pigment or color of the
eye. [t is continued forward as the cifiary body (or processes) and 7ris.  Being a
vascular tissue, its diseases are inflammatory. If the choroid is affected we have
choroiditis ; if the ciliary region is inflamed, it is called cpefitis ; and if the iris is
inflamed we have Zrifzs.

The retina or nervous coat of the eye is concerned in the function of sight and
it, like other nerves, may be affected with inflammation, called refinstis.  Sometimes
it becomes loosened from the choroid beneath by a hemorrhage or rapid stretching
of the sclera, constituting a defachment of the vetine.  Outside the disk is the maenda
fufea and fovea centralis or region of distinct vision,

Filling the interior of the eye 1s the jelly-like transparent edfreons fuanor, enclosed
in the Avaleid membrane.  In front of the vitreous humor is the Jexs; and the clear,
limpid liquid between the anterior surface of the lens and the posterior surface of the
cornea is the agqueous humor.

The lens, immediately behind the iris, is suspended in its capsule from the

ciliary processes by its suspensory ligament or zonre of Zinn. Between the cliary
processes and the sclera lies the eiliary muscle, which regulates the accommodation
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or focussing power of the eye. The ciliary processes are formed of convoluted
blood-vessels supported by connective tissue and covered by the pigmented exten-
sion of the retina.  This ciliary region is an exceedingly sensitive one and a serious
wound of it usually means a loss of the eye.

Cataract. —When the lens is opaque it constitutes the disease known as cata-
ract: this name is also applied to ﬂILlLlIILﬁ- of the capsule of the lens.  When the lens
alone is opaque it is called a lenficwlar cataract; when the capsule alone is affected, it
is a capsular cataract. Both are sometimes involved, constituting a /e J.te'fmfump.udm
cataract. The lens is made up of layers like an onion. Some of these layers may
become opaque, leaving a surrounding rim of clear tissue. The nucleus within the
affected layer is also clear. This form is called a zenwlar or lamellar cataract. A
capsular cataract may affect the anterior portion of the capsule, forming an anterion

lar cataract, or the posterior layer of the capsule, forming a posterior polar cataract.

If the cornea has been perforated by a central ulceration, the aqueous humor
escapes, the lens falls forward, and its anterior capsule becomes adherent at the site
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tG. gi.—Diagrammatic horizontal section of right eve. 34, (Piersol.}

of perforation.  As the aqueous humor reaccumulates, it pushes the lens back, iE’d"v‘EHE
a small ]‘ac‘rrilun of inflaimmatory tissue clinging to its anterior capsule, thus forming
an anterior polar cataract. A pnq[mmr |:o-r;L]r cataract 15 the result either of (hwthi_,
such as cleresdifis, in which the posterior capsule becomes involved, or of a persistence
of the remains of the kraleid artery, a fetal structure.

Secondary cataracts are the o|m1._11|;u_n. of the eapsule or inflammatory bands
and tissues w hich are left, or which occur, after the removal of the lens. th lens in
childhood is soit; it grows harder as age increases. If the aqueous humor obtains
access to the lens through a wound of the anterior capsule, the lens becomes opaque,
constituting a frawmatic cataract. In operating for cataract in childhood, the lens,
being soft, is first rendered opaque by the aqueous humor admitted through a
puncture made in the capsule; if it is admitted repeatedly to the lens by the
surgeon's necdle (needling or discission operation) the lens matter 15 -::t‘.n‘r:plﬂvh
dissolved. The fluid lens matter can also be removed by a suction instrument.
In old people the nucleus becomes hard and opaque, forming a senile cafaradt.
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The aqueous humor does not dissolve the opaque lens after the age of thirty-five
years. Senile cataract rarely occurs before the forty-ffth vear, so there is a period
of ten years in which a cataract may be a nuclear cataract without being senile.

To remove a nuclear or a senile cataract, a slit is made through the cornea near
its scleral junction, a piece of the iris may (or may not) be removed, the anterior
.:1[1-.4_111_- is cut with a cystotome and the opaque lens pressed out through the

ening so made, then l]lmus.{h the [:lu]nl {(either artificial or dilated with atropine),
and finally thmuqh the sclerocorneal incision. The posterior capsule is not injured,
and it prevents the vitreous humor from escaping. [If inflammation follows the
operation, the iris and ciliary region throw out lymph and the remains of the
capsule become opaque, fnrmmrr a secondary or capsular cataract. This is removed
by tearing or cutting it across w ¢ith needles or extremely fine scissors.

Iris.—The iris is the continuation of the choroid through the ciliary body, and
extends down to the pupil, its free edge resting on the anterior surface of the lens.
The iris is composed of a vascular and fibrous anterior portion, and a muscular and
pigmented posterior portion. In consequence of its vascularity, the iris is the fre-
quent site of inflammation. When inflamed it pours out lymph which may cause it
to adhere to the lens behind, forming a posterior synechia.  An anlerior synechia is
where, on account of a perforation of the cornea, the iris washes forward and becomes
attached to the cornea in front.

The circular muscle fibres surrounding the pupil are anterior, and form the
sphincter pupille muscle ; it contracts the pupil. The radiating muscular fibres,
which lie posteriorly, form the difafor pupilie ; it dilates the pupil. The dark pig-
ment layer is on the posterior surface of the iris, and aiter an attack of iritis, as the
adherent iris is torn loose from the lens, it leaves patches of pigment adhering to the
anterior capsule.

The iris, as it rests at its pupillary margin on the lens, divides the space anterior
to the lens into two parts. The part between the posterior surface of the iris and the
anterior surface of the lens forms the posferior chamber. The anferior chamber lies
between the anterior surface of the iris and the Im‘-:tr:rinr surface ( Descemet’s mem-
frane) of the cornea. The two chambers communicate through the pupil.  The
anterior surface of the iris toward its periphery is of the nature of a coarse mesh-
work, the spaces of which are the spaces of Fontana. They communicate with a
venous or lymph canal which passes around the eye at the sclerocorneal junction
(canal of Schiemm ).

Aqueous Humor and Anterior Lymph Circulation.—The aqueous humor
i5 of the nature of lymph. It is secreted by the ciliary processes and postertor surface
of the iris. It passes through the pupil to the anterior chamber, and enters the
spaces of Fontana to empty into the canal of Schlemm. The canal of Schlemm
empties its contents into the anterior ciliary veins.  Iniritis and glaucoma the lymph-
current is seriously interfered with.  In iritis, the swelling and outpouring of lymph
blocks the spaces of Fontana and prevents a free exit of the aqueous humor from
the anterior chamber, thereiore in this condition the anterior chamber is deep, and
the iris is seen to lie far beneath the cornea.

Crlawcoma.—Glaucoma 15 a disease accompanied by increased intra-ocular
tension. The eveball feels hard to the touch. It is supposed to be due to disease
of the ciliary region interfering with the canal of Schlemm and obstructing it.
Therefore, the dhun.ts_{ﬂ of the eye and the circulation of the aqueous humor is inter-
fered with. 1In 1|1t|-1 the anterior chamber becomes de eper, but in glaucoma, as the
intra-ocular tension increases, it pushes the lens forward, and it is seen to lie close
up to the cornea; so that a shallow anterior chamber causes the ophthalmologist to
suspect glaucoma and a deep anterior chamber iritis. The increased pressure within
the eyve pushes the optic nerve backward at its point of entrance, so that it is seen
sunk below the surface of the adjoining retina, forming a distinet cup-shaped cavity
or pit.  This is cupping of the disk.

Optic Nerve.—The optic nerve reaches from the eptic chiasm to the eyeball,
distance of dhm]t 5ecm. (2in). Itenters the apex of the orbit through the optic f:}r.um::ll
at the upper inner angle, in company with the ophthalmic artery. The artery crosses
the under surface of the nerve irom its inner to its outer side. The optic nerve has
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as its covering a prolongation of the membranes of the brain. The dura mater
when it reaches the foramen splits and gives one layer to form the periosteum lining
the orbit and the other to form a fibrous sheath of the nerve. This arrangement
prevents pus, forming in the orbit, from passing through the optic foramen into
the skull. The arferia centfralis refine enters the nerve on its under side and passes
through its centre to the interior of the eye. The nerve itself is covered with a fine
pial membrane and an arachnoid separating it from the dura, thus forming subdural
and subarachnoid spaces.  As these membranes and spaces are continuous with those
of the brain, hemorrhage or serous effusions occurring within the brain can thus find
their way into the sheath of the nerve,

As the nerve enters the eye, it is contracted and forms the apfic disk or papiila.

F

Cormei
- Canal of Schlemm
T — £ Cm::al loop
Greater arterial l:ll.i! {t% Perforating branch
Tt . ‘\E‘ ""‘“--._ - Conjunctival vessels
= -'-.

Lesser arterial ring P e = et e

_1---——_._-_ = ﬂ‘_\ "-
Ciliary process =
Recurrent choe
robdal artery
Long posterior
ciliary artery
Choroidal vein

Anterior ciliary wessels

Selera

HII
\l"' Episcleral veswels

Choriocapillaris

Long posterior ciliany artery e

Churaidal vein=

Chorond = = %ena vorticosa

% inal vessels
Communication hetween R_tlln:l t

choroidal and optic vessels

Central retinal vesscls %,

~Supplying choroid

~___—Shost posterior clliary artery

— Lomg posterior ciliary artery

T Communicating twig
— Inner sheath vessels

Outer sheath vessels

T Communication betwesn aptic
“and sheath vessels

F1o g4 —Ddagram illusirating circulation of eveball, (Leber.)

It is readily seen with the ophthalmoscope as a round spot somewhat lighter in color
than the surrounding eyeground. Coming fi 'om a depression or cup in the disk,
called the porus opficus, are the retinal arteries and veins. A certain amount of
cupping is normal, but if wide and deep, with overhanging edges over which the
vessels can be seen to dip, it is indicative of glaucoma.

Sometimes the papilla or disk is swollen, constituting an opfle neurifis.
In brain tumor this is frequently the case and is called chobed disk, or “‘stanung
papilla,’’ so named because the circulation was thought to be interfered with owing
to the intracerebral pressure being transmitted directly to the nerve.  On the sub-
sidence of a severe neuritis the nerve 1s left in a state of optic atrophy and blindness
is the result.
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Muscles of the Orbit. — Six muscles are connected with the eyeball,
four straight and two oblique. One muscle, the levalor palpebre, goes 1o the
lid. The four recti muscles, swperior, inferior, external, and fufernal, arise from a
common tendinous origin, forming a ring or tube called the lgament of Zinn.
This ligament or tube surrounds the optic foramen and is attached to the opposite
side of the sphenoidal fissure. Through it run the optic nerve and ophthalmic artery,
the third, fourth, and the nasal branch of the ophthalmic (fifth) nerve,

The levator palpebrae and superior obligue arise to the inner side and above the
optic foramen close to the origin of the other muscles. The superior oblique, alter
passing through its trochlea or pulley at the inner upper angle of the orbit, continues
downward, backward, and outward between the superior rectus and the eye, to be
inserted above the extremity of the inferior oblique,

Eihmoidal cells

Sphenaidal sinus

Superior oblique
muscle

Superior rectus .,
muscle

—. Superior ophthal.

Levator palpebra: e vein

superior muscle

itk P ~Lachrymal gland

FiG., gf.=The roof of the orhit has been removed, showing the contents.

The inferior oblique arises from the anterior edge of the orbit just to the outer
side of the lachrymal groove. It passes outward, upward, and backward, over
the external surface of the inferior rectus, to be inserted beneath the external rectus.

The recti museles insert into the sclera 5 to 7 mm. back from the cornea. In
the operation for internal squint or strabismus, the internal rectus muscle is cut.
It possesses the longest tendon of insertion, while the external possesses the shortest.
The rectt muscles pull the eves toward their respective sides.  The superior oblique
turns the cornea down and out and rotates it inwardly. The inferior oblique turns
the cornea up and slightly out and rotates the eye outward. A disarrangement of any
of these muscles produces diplopia or double vision.

Blood-Vessels of the Orbit.—The arteries of the orbit are derived from the
aplithalnic artery, which breaks up into its various branches soon after it passes through
the optic foramen. In enucleation of the eve there is practically no bleeding,
because the arteria centralis 1s the only one divided, and it is small.  In evisceration,
or cleaning out of the contents of the orbit, the main trunk of the ophthalmic will
not be cut unless the very apex is invaded. Hemorrhage is readily controlled by
packing gauze into the orbital cavity.

The veins of the orbit are the superior and inferior ophithalmic.  The former is
much the larger and more important. It not only drains the upper portion of the
orbit, but communicates directly with the angular brarcch of the facial, at the inner
canthus of the eye. The infection of erysipelas sometimes travels along these veins
directly from the nose, face, and scalp without, to the cavernous sinus and meninges

&
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within, causing thrombosis and death. The inferior ophthalmic usually empties into
the superior; its anastomoses at the anterior portion of the orbit with the veins of
the face are much smaller and, therefore, not nearly so dangerous.

Nerves of the Orbit.—The gpfic nerve is the nerve of sight. Interference
with it produces blindness. The eculomotor or third nerve supples all the muscles
of the orbit except the external rectus and superior oblique. If paralyzed, the eye
cannot be moved upward, inward, or to any extent downward. There will hL_ pmsm
of the upper lid from paralysis of the levator palpebri, and dilatation of the pupil and
paralysis of the accommeodation of the eye. 1 the sivtk or adducens is paralyzed, the
eye cannot be turned outward. If Lhu Sourth or pathetic is paralyzed, the superior
oblique fails to act, and the double vision produced is worse when the patient looks
down, because it is normally a depressor muscle. The lackrymal, frontal, and nasal
branches of the fifth are nerves of sensation, hence, in '-,upra-nrhltfﬂ neuralgia and that
affecting the nasal branch, pain is felt in the orbit at the inner angle of the eye and
down the side of the nose.

Retina.—On the interior of the eye, the expansion of the optic nerve forms the
retina.  The retina is divided into two lateral halves, each supplied by a corre-
sponding half of the optic nerve.  When the nerve reaches the optic chiasm it splits
into two parts, one (internal fibres) going to the opposite side of the brain, and
the other (external fibres) to the ganglia on the same side of the brain. Posterior
to the chiasm, the nerve fibres form the optic tracts. The optic tracts, after leaving
the chiasm, wind around the crura cerebri to the external geniculate bodies, thence
they pass to the thalami and anterior corpora quadrigemina, and are continued back-
ward into the cuneus lobule of the occipital lobe of the brain.

It will thus be seen that a lesion aftecting any portion of the optic pathway pos-
terior to the chiasm will produce blindness of one-half of the retina of both eyes on
the side of the injury; a right-sided lesion will produce blindness of the right half of
both retinz, and a lesion on the left side, blindness of the left half of both eves. This
is called kemianopia. Itis right lateral hemianopia if the right half of the visual fields
is affected, and fef¥ faferal if the left sides are affected.  Affections of the optie nerve
produce total blindness of that eye if the whole nerve is involved. If only a part is
involved, then a wnilaleral hemianopia may ensue. A bilemporal kemianopia may be
caused by a tumor involving the anterior or middle portion of the chiasm. A dinasal
F.r:"u.fm.r.?c.'rﬁm requires a symmetrical lesion on the outer side of both optic nerves or
tracts. A brain tumor located in the cuneus lobule would cause a lateral hemianopia of
the same side, right or leit, of both visual fields, hence sometimes called Zomonymous.

The Eyelids and Cnn]un::twa.-—-ThL evelids are composed of five layers,
viz: (1) skin, (2) subcutancous tisswe, (3) ovbicularis palpebrarum muscle, (4)
tarsal cartilage with the contained Afibomian glands, (5) the conjunctiva. The
juncture of the two lids at each end is called the inner and outer cant/us.

The skin of the lids is thin and the subcutaneous tissue loose and devoid of fat.
For these reasons blood finds its way readily into the lids and shows plainly beneath the
skin, constituting the familiar “black eye.”” The skin lends itself readily to plastic
operations, as it is easily raised and the gap left can be readily closed. The blood
supply of the lids i1s abundant, so that the flaps are well nourished and sloughing is
not apt to occur.  The folds in the skin run parallel to the edge of the lids, therefore
the incisions should be made as much as possible in the same direction. The
orbicularis palpebrarun muscle passes circularly over the lids and lies on the tarsal
cartilage toward the edge of the lids and on the orbitotarsal ligament above. The so-
called farsal cartilage or plate 1s composed of dense connective tissue and contains no
cartilage cells. It 15 attached externally by the exfernal (lateral) palpebral foament
and internally by the infernal (medial) palpebral ligament or fendo-ocndi.  This latter
passes in front of the lachrymal sac.  The tarsal plate is continued to the rim of the
orbit by the erbifolarsal ligament or septum orbitale.  The expansion of the levator
Ide]J‘LhT-L muscle ends in the upper edge of the tarsal cartilage and sends some fibres
to the tissues immediately in front. The orbitotarsal ligament and tarsal cartilage
prevent the fat of the orbit from protruding and also act as a barrier to the exit of pus.

The tarsal cartilage contains the Meibomian glands. These can be seen in life,
by everting the lid, as vellow streaks passing backward from the edge of the |id3.

B
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Frequently these glands become obstructed and their mucus contents ciiia‘u: the
gland, forming a cyst known as ckalezien. Suppuration may occur and pus instead
of mucus is then contained within them. The wall of these cysts is formed by
fibrous tissue containing some of the epithelial cells of the glands; therefore, if an
uninflamed cyst 1s simply opened and its contents expressed, it will soon reform.
To prevent this recurrence, the lining membrane is curetted in order to remove the
mucus-forming cells. The cyst may point and be opened either on the side of the
skin or conjunctiva, preferably the latter. : A

The openings of the Meibomian ducts are on the inner edge of the lids where
the conjunctiva joins the skin. At the outer edge of the lids are the cifi@ or eye-
lashes and connected with them are sebaceous and sweat glands.  Infection of these
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Fic. 97.—Vertical section of upper evelid of child. » 15, (Fiersol,)

glands produces a small abscess called a sfre.  As they are on the outer edge of the
lids they tend to discharge anteriorly and not toward the conjunctiva.

The conjunctiva covers the outer surface of the eyve and the inner surface of
the lids. The fold where it passes from one to the other is called the foraiv. The
farsal or palpebral conjunciiva adheres closely to the tarsus and as it is transparent
the Meibomian glands can readily be seen through it. The ecular or bulbar con-
Junctiva is loosely adherent to the sclerotic coat and through it the conjunctival vessels,
which move with it, can be seen. The straight vessels going toward the cornea do
not move when the conjunctiva is moved, because they lie deeper and are attached to
the sclera.

The Lachrymal Apparatus.—The lackrymal gland consists of two portions:
an orbital or superior portion and a palpebral or inferior portion. The orbital
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portion is enclosed in a capsule and slung from the orbital margin by its suspensory
ligament. Beneath, it rests on the fascial expansion of the levator palpebra muscle.
The palpebral portion is smaller than the orbital and is partially separated from it by
the fascial expansion. [t lies on the conjunctiva at the upper and outer portion of
its fornix. The lachrymal gland opens by several fine ducts into the fornix of
the conjunctiva. It is sometimes the seat of malignant tumors, but rarely of other
troubles, The remaining lachrymal passages running from the eye to the nose are
frequently the seat of inflammation, causing suppuration and obstruction.

The puncta lackryinalia in the top of each papilla lead into the canalicueli. These
enter the lids perpendicular to their margin and turning at right angles join just
before entering the upper end of the lackrymal sac.

The lackrymal canal, embracing the sac and lachrymonasal duct, each about
12 mm. in length, extends from just above the internal tarsal ligament or tendo oculi
to the inferior meatus of the nose.  The sac is strengthened posteriorly by the fensor
tarsi or muscle of Horner, which passes from the lachrymal bone to the pancta, and
by some fibres of the palpebral ligament. Anteriorly is the strong palpebral liga-
ment. Below the palpebral ligament, the sac is comparatively weak and here it is
that distention occurs and pus makes its exit. The duct lies in the lachrymal groove
in the bone. It is narrower than the sac, being 3 to 4 mm. in width, and is the usual
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Fi1G. gf.—Lachrvmal apparatus.

seat of obstructions. To keep the passage open in case of stricture probes are
passed. The direction of the duct is slightly outward and more markedly backward,
being indicated approximately by a line drawn from the inner canthus to just behind
the second premolar tooth. In probing the duct it is customary to first open the
punctum in the lower lid—which is normally only one mm. in size—by slitting it and
the caniculus with a Weber's canaliculus knife. The probe is directed horizontally
until the sac is entered, which is recognized by the end of the probe striking the
bone; it is then raised vertically and passed downward and backward and sometimes
slightly outward until it can be seen in the inferior meatus of the nose about 1 cm.
behind the anterior end of the inferior turbinated bone.

THE EAR.

The exiernal andifory meatus, the fympanum, and the Ewstachian fube are the
remains of the first branchial cleft in the feetus. A failure of any portion of the cleft
to close normally may leave small sinuses or depressions in the neighborhood of the
ear. The external ear, also called the awricle or pinna, is composed mainly of a
cartilaginous framework covered with thin skin; the Mofe or /bule forms its lower
part and is composed of dense connective tissue containing fat. The large concav-
ity leading into the meatus is the concha. The skin of the ear is thin and moder-
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ately firmly attached to the cartilage. The subcutaneous tissue contains little or
nofat.  Although well supplied with blood, the exposed condition of the blood-vessels
renders the ear sensitive to cold, and frost-bites are common. Injuries and wounds
of the cartilage are slow to heal, and if inflamed the cartilage becomes exceedingly
sensitive.  Swelling of the ear readily occurs from injury or erysipelas, and the tension
is quite painful. :

. Heh=

Tossia scaphondea
_-Fossa sca i

Crus antihelix superius '-.,,___._ -

-
 Tuberculum superius
Fosza triangularis

Crus antihelix inferius — Antihelix

Cavum conches
T.‘:l.:,' 1%

Ineisura intertragics —— W == Antitragus

—  Lobule

FiG, go.—The external sar,

Hematoma auris, or effusions of blood, occur from traumatism, especially in the
insane. While a h@matoma may occur between the skin and perichondrium, on
account of the firm binding of the skin to the cartilage it is usually between the
perichondrium and cartilage.

Angioma, or enlargement of the blood-vessels, not inirequently affects the
external ear and may not only be disfiguring but, by showing a tendency to
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Fic, oo —Vertical gection of the right ear.

extension, may demand operation. The external ear derives its blood supply from
the auricular branches of the temporal, internal maxillary, posterior auricular, and
occipital arteries. As these are all branches of the external carotid, that artery is
sometimes tied as a preliminary step to excising the angiomatous vessels.

The External Meatus.—The external auditory meatus extends from the
concha to the drumhead, and is about 2.5 cm. in length. A little less than one-half
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of it is cartilaginous and a little over one-half bony. Viewed anteroposteriorly the
canal has a ‘1]]%_{1'![ curve with its convexity upward (Fi ig. 100). Viewed from above
(Fig. 101), it 1-. seen first to pass backward and then forward, forming an angle before
the bony wall is reached. In order to look into the ear and see the membrane it is
necessary to straighten the canal, either by inserting a speculum or by pulling the
auricle outward, upward, and backward. In children, upward traction is not so
necessary asin the adult.  The length of the canal is approximately the same in child-
hood as in adults, but the bony part is still in a cartilaginous condition.  The external
opening is oval, while farther in the canal is more circular; hence the Gruber speculum,
which is oval in shape, or the round speculum of Wilde can be used with almost
equal satisiaction. The point of junction of the bony and cartilaginous parts is
narrower than either end, and it is difficult to remove a foreign body which has
passed this point. This is particularly true in children, the lumen of the external
meatus being quite small and narrow while the tympanic membrane is nearly as
large as in adults.

The floor is longer than the roof, owing to the drum membrane inclining at an
angle of 140 degrees.  Cartilage forms the lower part of the canal, while the upper
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part is ::ornplﬂm’l by a fibrous membrane. Below and in front is the temporomaxill; Iy
joint, and just puhtulnr 15 the glenoid fobe of he parolid gland.  When the u]lu]ql 15
mflamed and swollen it presses on the cartilaginous me] and produces pain; and
in cases of suppuration pus may discharge through the external meatus, gaining
access to the canal through fissures in the i_.l.t'll].l.u;c. “called the Sissures of Santorin:,
The cartilaginous portion of the meatus contains sweat-glands, sebaceous elands, and
hair-follicles.  There are only a few glands in the upper posterior portion of the bony
meatus.  On account of the location of the glands in the external portion of the canal,
accumulations of wax, and abscesses, which result from infection of the glands, occur
nearer to the surface than to the drum membrane. It is only when the canal begins to
fill up that the wax pushes its way to the membrane.  When furuncles ocecur, the lining
membrane swells and by closing the canal prevents a view of the drum being ob-
t:llllc:l [!I{]'\I.r'ls_:‘ |:1f i“r"]!likﬁ r1f the d1l{ilh'rl meatis II-,. SOMetimes |1(]11|1:{| The
site of the mHum{:l spot having been loc wed, an mu-unr. can be made where
indicated., If care is exercised, one 15 not likely to injure the drum membrane,
because the abscess starts in one of the sebaceous glands, which are located in the
external half of the meatus. The membrane lies 2.5 cm. from the surface, and the
point of the knife should not be carried so deeply as that for fear of wounding it;
there 1s no necessity of going so far inward,

¥
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The meatus is supplied by the awriculotemporal branch of the fith and the
auricrlar branch of the pneumogastric nerve.  lrritation of the LLHLr nerve is said
to be the cause of feeling it in the throat when anything is put in the e

Membrana T}rmpam.—lhi_ membrana tympani is inclined dmuwnlrd and
inward at an angle of about 140° to the upper wall (Troltsch) and 27° to the lower
wall (Bezold) of the meatus ; it does not lie directly transverse, therefore in intro-
Eill{:!l‘lg!II'I‘-:IZIIII'!R'I]T.b into the ear the upper posterior part will be first encountered.
The membrane is located 2.5 cm. (1 in.) from the surface; this is to be borne in
mind in puncturing the membrane or other operations. The membrane has three
coats: an outer, continuous with the skin of the meatus; a fibrous or middle layer;
and an internal or mucous layer, continucus with the lining of the tympanic cav lt}
The membrana tympani at birth is fastened at its circumierence to the tympanic
bone, which unites with the other portions of the temporal bone soon after birth.
This ring of bone is incomplete at its upper portion for a distance equaling one-eighth
of its circumference. This is called the wefch of Kivinus. The fibrous layer does
not extend across this notch, which is closed by the mucous membrane on the inside
and by the skin layer of the ‘membrane on its outerside. The part closing the notch

Membrang Hacoidn

Short process of malleus

Long handle of malleus

Cone of light
Fig, 102, —0Outer surface of the tympanic membrane of the left ear,

is called Shrapuell's membrane or membrana flaccida.  As it possesses no fibrous
layer it 15 weaker than the membrane elsewhere and consequently is a favorite spot
for pus to perforate in order to find exit from the middle ear.

In examining the membrane by means of light thrown into the meatus through
a speculum by the head mir ror, one sees extending downward from its centre a small
cone of light; any depression or bulging of the membrane will cause this cone of
light to be altered in its position, or even cause it to disappear entirely. From the
centre of the membrane upward extends a line which indicates the attachment of the
long handle of the malleus, one of the bones of the middle ear. Stretching across
the upper portion is the membrane of Shrapnell or membrana flaccida, so called on
account of its not being so tense as the remaining portion. It is better supplied
with blood-vessels than the other portion.

The membrana tympani is of surgical interest on account of its being often dis-
tended or perforated. A purulent disch: arge from the ear usually indicates disease
of the middle ear or tympanum.  If pus is coming from a furuncle ‘of the meatus, the
latter will be swollen and its source can readily be recognized. If it comes from
outside of the meatus, as in cases of su ppuration of the parotid gland, it will be recog-
nized by an examination of the gland. There is no other source of pus but the
middle ear and for it to gain exit it must perforate the membrane; this perforation

can usually be seen with the speculum and head mirror, as can also bulging.

In inflammation of the middle ear the efiused serum or pus htl]s{f_"ﬁ “the mem-
brane outward. When this condition is accompanied, as it often is, by intense pain,
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Paracentesis or puncture 15 resorted to. The preferable spot is the ]mﬂenor lf_mer
quadrant.  Paracentesis of the membrane should be done by beginning the incision a
little above and behind the centre of the tympanic membrane, w hich bll}pr downward
and forward at an angle of 140° to the upper wall, and cutting downward to its
lower edge. One must avoid the long handle of the malleus, which extends directly
upward from the eentre of the membrane. In the upper posterior part are the incus
and stapes, therefore this portion should be avoided; and running across the upper
edge beneath the mucous membrane is the chorda tjfmp:z:uz nerve.  Division of this
nerve 1s said to be a matter of not much account. Incision through the anterior part
is not considered suitable for drainage.

Perforations frequently occur through Shrapnell's membrane on account of its
not having any fibrous layer; thus the pus does not go through the tympanic mem-
brane };ru;n:‘r If pe rforation with a pun]]ent discharge has existed for a long time
a1 .1rlu|-.1tlunb come through the opening, forming an aural polyp. To remove these
a snare is used or caustic is applied.

The Tympanum or Middle Ear.—The tympanic cavity is flat and narrow
and is situated directly behind and also above the membrane. It has a floor and
roof, and external and internal walls. It is divided into the portion behind the mem-
brane and the portion above the membrane called the aftie. The floor is narrower
than the roof and is formed by the fmmpanic plate, which separates it from the jugular
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fossa containing the commencement of the internal jugular vein. The bone forming
the floor is more difficult for pus to perforate than is that of the roof, so that exten-
sion of middle-ear disease is less frequent through it. The roof is comparatively
thin and formed of cancellous tissue with a thin and weak outside compact layer;
therefore it is a somewhat common site for pus to perforate and thereby obtain
access to the middle fossa of the skull. The distance from the floor to the roof is
approximately 15 mm. (% in.); half is behind the membrane and the rest forms
the attic above.

The external wall is formed below by the ty mmmc membrane and above by
the bone. As the membrane is the weakest ]mllmn of the walls, collections of pus
in the middle ear most often find a vent through it. Immediately behind the mem-
brane are the lower !JDrtlmh of the ossicles, and above is the chorda ty 11||-_-..1m Nerve.

The infernal wall 15 formed of bone and is from 2 to 4 mm. [,,. to } of an
inch) behind the membrane. It is so close that in doing the npennnn of para-
centesis care must be taken not to thrust the knife too deeply. In it are the oval
and round windows ( Fig. 103).

There is no well-defined dnt{‘ri:}r or posterior wall. The anterior portion of the
cavity is continued forward into the Eustachian tube: the canal for the tensor
tympani muscle is immediately above it. Posteriorly the cavity of the attic is con-
tir-ous through the adifas w ith the mastoid antrum and the cells beyvond. Posterior
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to the opening of the Eustachian tube is an elevation on the internal wall called the
promentery, formed by one of the semicircular canals.  Above the promontory is the
Jenestra ovalis, which lodges the sfapes bone and communicates with the vestibule.
Below and behind is the fenestra rofunda, closed by a membrane separating the
cochlea from the middle ear.  Above the fenestra ovalis is a ridge of bone marking
the agueduct of fFalfopius, in which runs the facial nerve.

The Eustachian tube passes from the anterior portion of the tympanic
cavity downward, forward, and inward to the upper posterior portion of the pharynx
about level with the floor of the nose. It is about 3.5 cm. (approximately 114 in. )
in length. The outer third, near the ear, is bony and the inner two-thirds are
cartilaginous. The point of junction of the bony and cartilaginous portions is the
narrowest portion of the tube and is called the esffmus.  The tube is usually closed,
but opens in swallowing, yawning, etc., thus admitting air to the tympanic cavity
and mastoid cells.  Catarrhal afiections of the throat readily travel up the tube and
set up an inflammation of the middle ear. Swelling of the lining of the tube follows
and air no longer passes to the ear. To open the tube two methods are employed—
that of Valsalva, and that of Politzer. The former consists in holding the nostrils and
mouth shut and attempting to blow, when the action of the throat and palate muscles
opens the tube and allows the air to enter. In the method of Politzer, the patient is
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Fro. 104 —%iew of the itympanic membrane and osaicles of the left ear from within.

given a sip of water w hich he swallows on command. The nozzle of a rubber air-bag is
placed in one nostril and the other held shut.  As the patient swallows, the air- hm_, is
compressed and the air enters the Eustachian tube.  Sometimes this method is varied
by asking the patient to say "‘hock,” thus causing the tube to open, when the air-bag is
compressed. The calibre of the tube is sometimes so small that probes are passed
up it to dilate it. Care is necessary to avoid introducing the probe too far or it will
injure the ossicles of the ear. Pus will sometimes discharge through the tube. 1
have seen pus coming from the middle ear pass down the tube into the inferior
meatus and be blown out the anterior nares.

Lying in a Eu;-pur;ue canal immediately above and parallel with the Eustachian
tube is the canal for the fensor mipani nuscle.

The attic is directly above the ty m]mmr cavity and contains the greater part of
the ossicles. Between the two along the inner wall runs a ridge of bane within which
is the Eltlll"l'{lllt‘llh Fallopii, containing the facial nerve. The roof of the attic is called
the fegmen. It is a thin shell of bone, varying in thickness, and separates the cavity
of the ear from the middle cerebral fossa above. Pus fre quently eats its way throug h
at this point and forms a subdural abscess, which by working its way backward
involves the lateral (transverse) sinus, causing thrombosis and general septic infection.
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The antrum is a little larger than the attic. The two cavities are continuous
through the aditus.  The roof of the antrum is level with the roof of the attic and its
floor is about level with the top of the membrane. It is thus seen to be directly
above and posterior to it.

Mastoid Cells. — The mastoid cells are continuous with the antrum and
permeate the mastoid process down to its tip.  The cells come so close to the surface
that suppuration within them often bursts through and discharges behind the ear.
The upper, inner, and lower portions of the bone are also sometimes perforated, which
will be referred to later.

Middle-ear Disease.—Suppuration from middle-ear disease is caused by an
infective inflammation travelling up the Eustachian tube from the pharynx and nasal
cavities. It may pass to the attic above and thence to the mastoid antrum and
mastoid cells,  Pus usnally finds an exit by perforating the tympanic membrane and
discharging through the external auditory meatus. As already stated, it may pass
down the Eustachian tube to be blown out of the anterior nares. It has been known
to pass down the canal for the tensor tympam muscle, and lorm a refropharyugeal
abscess.  As the pus reaches the pharynx behind the prevertebral fascia, it may
extend laterally and appear externally behind the sternomastoid muscle.  Having
thus reached the base of the skull the infection may involve the meninges and brain
through the crevices in the bone. It is rare for it to perforate the bone below and

FiG. 105, —=Tenotomy of the tensor tympant tendon FiG. moh.—Removal of the incus by means of Ludwig's
and separation of the mcus irom the stapes. hook.

Modified from Georges Laurens.

anteriorly, and thus implicate the jugular vein and internal carotid artery. It may
eat into the posterior wall and involve the facial nerve, which is covered by only a
thin shell of bone, and produce facial paralysis, attack the internal ear through the
fenestra ovalis and rotunda and pass through the internal meatus to the brain.  Ifit
extends upward and involves the attic and antrum, it may perforate the roof, or
tegmen, and form a swbdiural abscess in the back part of the middle cerebral fossa,
W I'H_]]l:_i_ it travels a distance of about a centimetre to the lateral sinus, causing a
thrombus to form, or it may produce an abscess of the temporosphenoidal I be of
the brain.  The antrum and mastoid cells being continuous, the posterior and inner
walls may be perforated, the pu-, thereby reaching the posterior cerebral fossa,
again involving the lateral sinus, or producing a cerebellar abscess. If it perforates
the mastoid process on 1S Inner wi 1]] at the groove for the :1:-- astric muscle. the pus
gains access to the back of the neck, forming what is known as Sezold s abscess.
Operations on the Middle Ear. —The operations on the middle ear, besides
those involving the membrane, are done either for the removal of the remains of the
membrane and ossicles, or else to clear out the antrum and mastoid cells and even,
if necessary, examine the lateral sinus and jugular vein and explore the brain. They
are done for suppurative affections, which may be either chronic, producing local
symptoms, or acute, producing in addition constitutional disturbances and even
general infection.  Caries of the bones is a prominent condition in suppurative cases
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of long standing, and the character of the operation is dependent on the extent to
which the disease has progressed.

In removal of the ossicles, the tympanic membrane is first separated around its
edges.  Then the tendon of the tensor tympani muscle is cut, and the incus disarticu-
lated from the stapes. The latter 1s done by cutting with a bent knife across the
axis of the stapes and not of the incus (see Fig. 105). The malleus is seized and
drawn first down and then out, bringing the membrane with it, and aiterwirds the
incus, which is detached by Ludwig's hook (see Fig. 1o6), is removed, and, if
desired, the stapes. Granulations and pus are removed by the snare, forceps or
curette. Care is to be taken to avoid, if possible, scraping away the thin shell of
bone on the internal wall that covers the facial nerve. Any twitching of the
muscles of the face indicates that the nerve is being irritated. The chorda
tympani nerve, which passes on the inner side of the handle of the malleus and lies
beneath the mucous membrane, is of necessity removed. No important symptoms
follow its removal,

Operations on the Antrum and Mastoid Cells.—In order to understand
these operations, one must recall that the suprameatal erest is the ridge of bone forming
the upper edge of the bony meatus, and a continuation backward of the posterior root
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FiG. 107.—Landmarks for operating to enter the mastoid antruni.

of the zvgoma. The upper and posterior edge of the meatus is formed by a thin, small
shell or Ldgv of bone running from the aupmnu_mml crest downward and backward
to the posterior wall; this is the suprameatal spine.  Behind the suprameatal spine
and between it and Ehg:- posterior portion of the suprameatal crest is a dqu ession,
the suprameatal fossa.  This suprameatal fossa is triangular in shape. The crest
forms the upper side, the spine its anterior side, and the rndge of bone, running from
the posterior portion of the crest to the lower portion of the spine, forms the posterior
side. These three lines form the suprameatal triangle of Macewen. It is through
this triangle that the antrum may be reached. The operation may be restricted to the
antrum and tympanic cavity, or may include the whole or part of the mastoid cells,
constituting the operation known as a‘1 -‘J'-'ﬁ(‘!-‘n*c?-‘h‘:rﬂ{?.’ff exenleralion.

Ta r':_cu.h the antrum a semicircular cut is made a centimetre back of the ear
and the ear and membranous canal loosened and pushed forward. With a gouge
chips of bone are removed from the suprameatal spine backward and from the crest
downward as far as desired. This will extend considerably beyond the line marking
the posterior boundary of Macewen's triangle. The outer table of bone hpms_;
removed. the cells are broken through parallel to the meatus and slightly upward,
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for the lower level of the antrum corresponds to the upper edge of the meatus.
[t is hardly safe to penetrate deeper than 1.5 cm. (§ in.) from the meatal spine
mward, for fear of wounding the facial nerve. The mastoid antrum lies not only
above and posterior te the membrane and tympanic cavity, but extends outward
along the posterior and upper portion of the canal, and the facial nerve can be

Mastold antrum

External avdivory meatus

Mastoid cells

\.@5

Fic. 105.—The mastoid antrum exposed by chiselling through the suprameatal triangle. The mastoid cells exposed
by chizelling off the surface of the mastoid process.

wounded only by passing across the antrum and attacking the bony covering of the
Fallopian canal below and anteriorly.

In doing a tympanomastoid exenteration, a more extensive procedure is
performed. It consists in cleaning out the various communicating cavities and
throwing them together, thus m: 11-.mg their interior more accessible. The antrum is
reached in one of two ways: either
posteriorly, or gmt&-rmrh through
the meatus. The ]Ji.‘lf.:T.Ll‘lﬂl" opera-
tion, or that of Schwartze, Zaufal,
and others, consists in removing
the membranous lining of the bony
meatus on its upper and posterior
portions down to the tympanic
membrane, The antrum is then
entered as already described; the
posterior bony wall of the meatus
15 chiselled away, giving access to
the tympanum; the ridge of bone
separating the roof of the bony
meatus from the attic or epitym-
panum is chiselled away (see Fig.
109), and the membrane and os-
sicles removed. This gives access
. ey ] : to the tympanic cavity, epitym-
O el auditony meatus and attic or epitympancn. panum, and antrum. As much of

the mastoid cells as necessary is

exposed by chiselling away their external covering of bone even down to the tip of
the mastoid process.

If the anterior operation of Stacke is performed, the membranous lining of the
bony meatus is to be loosened and divided as close to the membrane as possible and
drawn forward with the cartilaginous meatus. The drum membrane and as much of
the ossicles as possible are then to be removed, and with a chisel or bent gouge the
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angle, or ridge of bone between the upper side of the bony meatus and epitympanum,
or attic, cut away. The antrum is now entered by chiselling away the upper posterior
wall and the tlllhllllng away of bone continued until the mastoid cells have been suffi-
ciently exposed. The final result of these two methods is the same.  The external

s .-"'.l'l':;'.-'f
Gl i
i ; o
/4l %

......

Course of lateral - =
{transverse) sinus

Position of / X :
mastoid antrum g 5
Posterior root
of ZVEOME
Suprameatal spine ,// ,/

Mastoid process External auditory meatus

Anterior roat of
ZVEGIMA OF i~
nentia articulans

Fic. rie.—Lateral view of the temporal bone, showing the relations of the lateral or transverse sinus and
mastold antram.

meatus, tympanum, epitympanum, antrum, and mastoid cells are all thrown into one
large cavity. Wounding of the facial nerve is to be avoided by first learning its course
and then by sponging away the blood and cutting only the structures which are
clearly wvisible. Tracing the facial nerve backward, it is seen (Fig. 103) entering
the stylomastoid foramen,
passing upward posterior
to the tympanic cavity,
and crossing at about its
upper edge to pass above
the oval window. Viewed
in Fig. 101, it is seen that
the Fallopian canal lies a
trifle nearer to the external
surface than does the tym-
panic membrane, so that
in making the opening into
the antrum or in connect-
ing the mastoid cells below tternal f__,,
the antrum with the tym- auditory
panic cavity, care should ™*'*
be taken to keep a little
anterior or superficial to
the membrane.

Relations of the
Brain and Lateral Si-

nus. — [noperating on the Jugular foramen

skull for mie wpar clis- FiG. 111, —=Transverse section of the right side of the skull just behind the
Idle-car dis mastoid process ; |l|.1|.|'|-:|||;|._ forward.

Transverss
{lateral}
inus

ease, it is desirable to know
how to reach and how to aveid the brain and lateral sinus. The lower level of the
brain in the region of the ear corresponds to a prolongation directly backward in a
straight line of the posterior root of the zygoma, If one keeps below this line, he is
not likely to open the brain case. If it is “desired to explore the under surface of the
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brain or dura directly over the middle-ear cavity, then one trephines above this line
or suprameatal crest, the lower edge of the T,nphm{* opening being .5 cm. above it.
This will lead to the middle fossa of the skull, occupied by the temporosphenoidal
lobe. The sharp upper and ;Junmmn edge of the petrous portion of the mnpnml
bone gives attachment to the tentorium and separates the middle cerebral fossa in
front from the posterior fossa, containing the cerebellum, behind.  The point at which
this ridge and tentorium reach the side of the skull is indicated by the point of cross-
ing of a line drawn up from the tip of the mastoid process, midway between its anterior
and posterior borders,and the line of the posterior root of the zvgoma. The course
of the lateral sinus is indicated by a curved line from above and to the right (about
5 to 1 cm. ) of the external occipital ;}rulub:.r;i.nu to the upper posterior portion of
thu mastoid process and thence to its tip. The anterior edge of the lateral sinus
reaches as far forward as a line drawn from the np of the mastoid upward, midway
between its anterior and posterior borders.  The point at which it turns is where this
mastoid line intersects the line of the zvgoma.  Its upper edge rises above this line
approximately 1 cm. The sinus is 1 cm. in width. The distance of the sinus from
the surface varies from .5 cm., or even less, at the top of the mastoid process to 1.5
cm. at its tip.  So uncertain is this that the only safe way to expose the sinus is to
cut the bone off with a mallet and gouge in thin chips parallel to the surface. The
use of a trephine or other boring instrument is not to be advised, If the infection
of the lateral sinus has extended to the jugular vein this latter must be reached by
means of a separate incision in the neck.

THE NOSE.

Externally the nose forms a prominent projection on the face, hence it is fre-
quently injured and its construction should be studied in relation to those injuries.
[t forms a conspicuous portion of the features, hence deformities or disfigurements of
it are very distressing, so that plastic operations are done for their relief.  Internally,
the nasal cavities are concerned in the sense of smell and form the passage-way to
and from the lungs and the various accessory cavities for the air in respiration. It
likewise serves as a receptacle for the tears as they come down the lachrymonasal
duct. Interference with the flow of air by obstruction of the nasal chambers may
cause affections of the pharynx, larynx, ]“I]L“'! €ars, Or ACCessory sinuses—ethmoid,
sphenoid, maxillary, and frontal. Catarrhal troubles may start in ‘the nose and invade
any of these parts. They may even extend up the Fustachian tube and cause deaf-
ness; or up the lachrymonasal duct and cause trouble with the lachrymal canal or
conjunctiva, A knowledee of the nose 1s essential to all those who wish to devote
themselves especially to affections of the eye, ear, and throat, because the origin of
the affections of these organs may be in the nasal chambers instead of the organ in
which they are most manifest.

The skin over the root of the nose is thin and lax. It is well supplied with
blood by the frontal and nasal branches of the ophthalmic, and the angular branch
of the facial arteries. In reconstructing a nose by means of a flap taken from the
forehead, it is these branches that nourish it. The laxity of the skin allows the
pedicle to be twisted around without interfering with the circulation.

The skin over the tip and al® is thick and adherent to the cartilages. It pos-
sesses a comparatively scanty blood supply, hence its liability to suffer from cold, and
is a favorite site for ulcerations, as lupus, superficial epithelioma (rodent ulcer), ete.
Sebaceous and sweat glands are abundant, and stiff hairs guard the inside of the nos-
trils. These latter are not seldom the seat of small furuncles or boils, which are
extremely painful. This is due to the tension caused by the congestion and swelling,
which is restricted by the tissues being so firmly bound to the cartilages beneath.

Nerves,—In addition to the elfactory nerve, the nose is supplied by the nasal,
tufratrochlear, and fnfra-ordital branches of the fifth nerve, hence the eves water
when the nose is injured. In certain cases of neuralgia affecting the ophthalmic
division of the fifth nerve, pain is felt along the side of the nose. As the nasal
nerve enters the skull from the orbit lhmugh the anterior ethmoidal foramen, it may
be involved in disease of the ethmoidal sinuses.
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The nose proper consists of a bony and a cartilaginous portion. The dony portion
is formed by the two nasal bones articulating with the frontal bone above, with each
other in the median line, and with the nasal process of the superior maxilla on the
side. They are supported on the inside by the upper anterior portion of the
perpendicular plate of the ethmoid. i :
This articulation does not extend ~
the whole length of the nasal bones
to their tip, but only about half o
their length. |

The carlilaginons poriion /
consists of four lateral cartilages, 1'“”"',:;],‘,';&?‘15_"*--____'/f !
two on each side, upper and lower, _ Ll
and the triangular cartilage, or car-  Smallal 'E:_ ~2
tilaginous septum on the inside.

The external shape of the nose  Lower lateral
viewed in profile is composed of el

ol

8! Masal bone

Septal

T cartilge

—~_Lower lateral
cartilage

; Nasal_—=
three portions: an upper of bone, n.p-urﬁ?:} : ~/__ Mesialcrusof
a middle of cartilage—the upper it Ieyeentatea
lateral cartilages—and a lower, or atup :
tip, formed by the lower lateral car- SONLE . UNRD
tilages. The bridge of the nose is §o— M
formed by bone; it slopes down- e o :
ward and forward and where it joins Sk e S

the upper lateral cartilage the line

changes and slopes more downward, until the tip is reached, here the lower lateral

cartilages bulge forward, forming a rounded and more or less projecting tip.
Injuries to the MNose.—The bones and cartilages may be fractured or

dislocated. This may involve Fitllcr the outside structures or those forming the

septum, and often both. The displacement depends on the character and direction

Fii. 113.—Fracture of the nose with deflection of the nasal bone laterally.

of the injury. It is either a displacement to one side, or the nose is crushed,
producing a flattening of the bridge. If the displacement is lateral, whether by a
dislocation or fracture, there is liable to be a deviation of the septum, because the
bony and cartilaginous septum is connected with the bones and is apt to be carried
with them to the side. [If the displacement is inward, not only are the nasal bones
depressed, but the septum beneath may be either bent or fractured. The pushing
of the septum toward the floor causes it to buckle and bend or even break at the
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junction of the triangular cartilage with the perpendicular plate of the ethmoid and
the vomer. In treating these fractures, the most efficient method is to grasp the
septum with the flat blades of an Adams forceps (after cocainization} and lift
the bones up or to one side as needed. In cases where it is not desired to use
the forceps, the writer grasps the nose with a wet towel, makes traction to loosen
the fragments, and then pushes them over into place. The triangular cartilage is
frequently injured; with the displacement or loosening of the upper lateral cartilages
a great amount of displacement may be caused, so that the nose instead of iurm:ng a
straight line is bent to one side from the ends of the bones down to the tip. Injuries
to the septum in childhood are probably the cause of a large number of the cases of
deviation of the septum, spurs, ete., seen later in life.

In fractures the mucous membrane is often torn, thus allowing air to enter the
tissues at the site of fracture, producing emph}senm. If such a patient blows the
nose violently, the air may be forced under the skin of the face, around the eves and
up the forehead.

Anterior Nares.—The nostrils or anterior nares in the white race are an
elongated oval in shape and run in an anteroposterior direction, being separated from
each other by the cofumua. They lie in a direction parallel with the floor of the nose,

Fis. 114 —Fracture of the nose showing depression of the nasal bone,

so that to examine the nasal fosse with a speculum the instrument is first introduced
from below, then tilting the tip of the nose upward, the speculum is directed back-
ward.  To see the floor of the nose, it is necessary to raise the outer end of the
speculum still higher, because the floor is below the bony edge. From the outer
edge of the nostril the nasal cavities go upward and backward for a distance of .5 to
1 cm.  This part, called the vestibule, is covered by skin, not mucous membrane.
It bears sufi hairs—vibrissze.  Inflammation of these hair-follicles and associated
glands produces exceedingly painful pustules. It is here likewise that dried mucus
collects and forms scabs, which stick to the hairs and are hard to remove. The
attempt to remove them probably is the cause of infection and inflammation around
the roots of the hairs. The vestibule leads to the ridee of bone or crest, which is
directly posterior to the side of the nasal spine. This ridge of bone is on a higher
level than the floor of the nose, and in order to view the latter the nostrils must be
raised, by means of the speculum, above it ( Fig. [15).

iezw _,.f.i o the Anterior Nares.—In lnu.’nmg into the nose from in front, if the
speculum s directed downward, the floor of the nose and the inferior meatus can
be seen. On the inner side is the septum, on the outer the anterior end of the
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inferior turbinated bone.  Still higher is the middle meatus and the anterior end of the
middle turbinated bone. The superior turbinated bone is not visible from the front,
being in the upper poste rior corner and hidden from sizht by the middle turbinated.
Sometimes in the upper portion of -
the nose, beneath the outer surface /
of the anterior extremity of the mid-
dle turbinated bone, is seen a small
cleft, the Afafws semilunaris, leading
through the infundibulum into the
frontal sinus. If the inferior turbi-
nated has been shrunk with cocaine,
and if the inferior meatus is roomy,
one can see the posterior wall of the
pharynx. This can be seen moving
if the patient swallows, pronounces
the letter **k,"" ete., (Fig. 116).

Septum.—The nasal fosse are
separated from each other by the sep-
fwm. This septum is formed (see
Fig. 117) by the triangular cartilage
in front, for ming the eaz J'.re’:rcr”mm sep-
fFieme, and the [wrpen{hculal plate of
the ethmoid and vomer behind, form-
ing the dony sepfum. The posterior FiG. 115.—Lateral view of the interior of the nose.
edge of the septum is formed solely
by the edge of the vomer; it can readily be seen with the rhinoscopic mirror. The
affections of the septum are h@matoma, ulcer and abscess, deviation to one side,
spurs or outgrowths, and it may be the site of nasal hemorrhages. fHemalomas afiect
the cartilage of the septum and resemble
those of the ear. They are usually due
to traumatism and may become infected,
forming a pus-like detritus or abscess.
They can readily be recognized as a
fluctuating swelling on the septum, one
or both sides being affected.

Deviations of the seplum are bend-
ings toward one side, and cause serions
obstruction to breathing. They are prob-

Westibaile

Middle ably traumatic in origin and involve the
turbinate ., - i =
Inferior cartilaginous portion.  In operating for

turbinate —— their correction, incisions are  made

through the cartilage and the projecting
part pushed toward the median line. In
some operations care 1s taken not to cut
through the mucous membrane on both
sides, as well as through the Ldrlll.u.{l.
This is done to aveid the formation of
a permanent perforation of the septum.
the presence of which may cause a very
objectionable whistling sound when the
patient breathes. As the mucous mem-
Fio . . brane covering the cartilage is thin, oreat
6. rnh.—Examining the anterior nares.  Middle

T e T E i e T e s a care is necessary in diy 1cim-r the u't:lLL"-.

to avoid uuumimtr the side 1.1111:;11 itis de-

sired to leave intact.  The triangular cartilage is thin at its centre =and thick at its e dges.
Spurs are usually outgrowths of bone or cartilage occurring in the line of
juncture of the cartilage and vomer.  On the floor of the nose the nasal crest may
project quite |:+L1upt1|1h to one side; a cartilaginous prujwtmn may likewise occupy
this site.  As these spurs are found on the anterior edge of the vomer, they some-

Vestibule ——

7
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times form a distinct ridge of bone running upward and backward. If the spur is
short in extent, the farther posterior it is situated, the higher up it is on the septum.
If marked, it 1s oiten 41<'L'U|np;1|1in;.t.[ by deviation of the septum and it may impinge
on the lower turbinated bone up[msm_ to it. These spurs are usually removed by
sawing., A narrow-bladed saw is introduced with its back on the floor of the nose
and the spur removed by sawing upward (Fig. 118).

.-"‘:ﬂr'fff' vis or bleeding from the nose i1s said to occur in a large percentage of
the cases from the septal branch of the sphenopalatine artery.  This comes from the
internal maxillary artery through the sphenopalatine foramen and passes downward
and forward as the 'I.]gl‘-ﬂ]hlid'[]]“_ or artery of the septum. It anastomoses below with
the anterior palatine branch of the descending palatine artery as it comes up from
the roof of the mouth through the foramen qf Stensen (incisor foramen). It also
anastomoses with the inferior artery of the septum, a branch of the superior coronary.
The bleeding point is to be sought for low down on the anterior portion of the
cartilaginous septum near the anterior nares. Hemorrhage can be stopped by
packing only the anterior or both the anterior and posterior nares,

Perpendicular plate

af ethmoid H""‘-m__ .

Triangular cartilage

Vomer ———

Frz. 137, —Septum of the nose.

The arteries supplying the nasal cavities { Fig. 119) come from three directions :
superior—the anferior and pesterior ethmoidal, supplying the ethmoidal cells, the
upper portion of the septum, the roof, and the outer wall anteriorly; inferior—the septal
branch of the superior coronarvy artery and a branch of the desce Hn"mg ‘.ér.-fcr.fm artery
coming up through the incisor foramen; posterior—the sphenopalaiine, giving its
.l!.f.'.':?l,.l'?m'rfr."a'.r.u branch to the sepium and also :,1:||r|'r|_\||:'|:.;: branches to the {,thﬂ]n“i.-‘[l
cells, frontal and maxillary sinuses, and outer wall of nose, the Fidian and pteryveo-
palatine going to the posterior portion of the roof, and the descending palatine giving
branches to the posterior portion of the inferior meatus and posterior end of the
inferior turbinated bone.

The veins, like the arteries, are in three sets: the suwperior are formed by the
anferior and posterior etfmeidal and some smaller veins passing upward through the
foramen in the cribriform plate, or ,-"Emrw;n cacum, to the longitudinal sinus; the
fnferior communicate with I.h£ facial veins through the anterior nares; the posierior
drain upward and backward through the 5]1]1¢r1u|+.|,]\||,|m_ foramen into the pterygoid
plexus.

The l}rmphatics drain either anteriorly on the face or poste riorly through the
dee ‘P hl'lll:h itics of the neck,  Therefore, acrid secretions ¢ Lu,l;'--.ll‘."' 11]-;1:'1 itions of the
anterior nares are liable to be accompanied by swelling of the --uhnnuil.ux lymphatic
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nodes: while enlargement of the deep cervical lymphatics follows disease of the
deeper nasal cavities. ,
Nasal hypertrophics are enlargements of the nasal mucous membrane. The
mucous membrane of the nose or Sehuciderian u.';'.r::ffrmm? has columnar un!um_—d cells
on its surface and mucous cells beneath. It is prolonged into the various sinuses and
cavities in connection with the nasal fosse. Tlu_: membrane on the upper L];_ml of
the septum, the upper portion of the middle turbinated, and the superior turbinated
bone. contains the terminal filaments of the oliactory nerve. The membrane over
the lower portion of the septum, over the lower edge of the middle, and the greater
sart of the inferior turbinated bones, contains a venous plexus w]nr:_h renders it
erectile.  On the slightest irritation this portion of the membrane will swell and
obstruct the passage of air through the nostrils. Repeated swelling ‘:]f the membrane
of the septum produces thickenings of the septum, which if anterior may be seen
through the nostrils, and if posterior by the rhinoscopic mirror. The membrane

Fic. 18 —MNasal erest and septal spurs.

over the inferior turbinated bones also becomes swollen and enlarged, constituting, if
at the forward end, anferior hypertroply, and if at the posterior extremity, pasterior
hypertroply (Fig. 120).  They can be readily seen through the nasal speculum ante-
riorly and by the rhinoscopic mirror posteriorly.  They are treated by applications of
acids, as chromic and trichloracetic, by the electrocautery, or are snared off with the
cold snare. Snaring is more often employed in reducing posterior hypertrophies, but
both the anterior and posterior can be reached by an electrocautery point or a knife
introduced through a speculum in the anterior nares.

The Outer Wall. —The outer wall has on it the three turbinated bones—
superior, middle, and inferior. The inferior is a separate bone, but the middle and
superior are parts of the ethmoid bone (Figs. 121 and 122).

The inferior meatus is between the inferior turbinated bone and the floor of
the nose. The lachrymonasal duct enters this meatus just below the anterior end
of the inferior turbinated bone. It pierces the mucous membrane obliquely, being
guarded by a fold called the valve of Hasuer. The opening is not visible from the
anterior nares and usually it is impossible to introduce a probe into it from them.
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The middle meatus is between the middle and inferior turbinated bones.
The mucous membrane covering the middle turbinated bone lies closer to it than
does that of the inferior turbinated bone, so that it is comparatively rare that treat-
ment 15 necessary to reduce it.

Polypi usually have their origin in this meatus. Beneath the middle turbinated
bone on the outer wall of the nose and only to be seen after removal of the bone,

Posterior ethmoidal

Triangularcartilage—
Nasopalatine
artery

Septal beanch of
T10E Coronary

Branch from the descending palatine

Fic. 11g.—Arteres supplying the septum of the nose.

there is, just anterior to its middle, a rounded eminence, the bulla ethmoidalis.  In it
is an opening for the middle ethmoidal cells. Immediately in front is a slit, the
fiatus semilwnaris, into which open the maxillary sinus (anfram of Higlimere) and
the anterior ethmoidal cells. The hiatus is continued above as the énfundibalum,
which enters the frontai sinus. The relation between the hiatus and the opening into

2nof nngnl hapertrophy

i

Fis. 1ze.—View of anterior and posterior hypertrophies of the inferior turbinate.

Posterior nasal hypertrophy

the maxillary sinus is such, in some cases, that it is possible for pus originating in
the frontal sinus to discharge into the maxillary sinus. A knowledge of the relation
of these parts is essential to those desirous of treating nasal diseases.

The superior meatus is comparatively small and lies above the middle tur-
binated bone. At the anterior edge of the superior turbinated bone 15 the opening
for the posterior ethmoidal cells. Sometimes there are two or three superior turbinals.
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The spheno-ethmoidal recess is the cleft above the superior turbinated bone; into
it opens r_h(_- :.p]]em_}]dfl.l sinus. In order to examine and reach the openings of any
of these sinuses, it is practically necessary to take away a part or all of the middle
turbinated bone before they can be exposed to view. When this is done, they can
be probed, washed out, drained, etc. (see Fig. ra25).

The frontal sinuses begin to develop d]H'Il]l puberty. They occupy the lower
anterior pur‘tli.‘tll of the frontal bone. Their size and extent vary considerably. The
usual size is from the nasion below to
the upper edge of the superciliary ridges
above and laterally from the median line
to the supra-orbital notch. These limits
may be exceeded considerably. They
may go as far out as the middle of the
upper edge of the orbit or even nearly
to the temporal ridge. The anterior and
posterior walls are separated a distance
of o.5to 1 em.  The distance which they
extend back over the erbit and upward
also varies. The two sinuses are sepa-
rated by a partition which is often to one
side of the median line, so that it is apt
to be encountered in opening the sinus
through the forehead. The two cells
often differ greatly in size and may be
divided into various recesses by incom-
plete septa. They have the infundib- ; e,
ulum as their lower extremity, which o 126—Ogter wal o nore showing the supcsior mic-
passes into the hiatus se milunaris be-
neath the middle turbinated bone and :3m]':t|-:_-» into the middle meatus.  The frontal
sinuses are 1r1_r.]uu11|1.r the seat of ‘-.¢1]|}|}ULfII'.l‘|+_ inflammation. This gives rise to
pain and tenderness in the supra-orbital region and to a discharge from the cor-
ri._-,.punclmg nostril.  This discharge can be seen coming from beneath the anterior
extremity of the middle turbinated bone. Owing to the proximity of the opening
into the maxillary sinus, pus, coming down the ]'ILI.T.Ih irom the frontal sinus, may

Frontal sinus
Anterior ethmaidal eell
’ Middle ethmaoidal cells
i Posterior ethmoidal cells

- 51 l'1Ln-::-|<IJ al f;'i||.;|l.1*-'~ :
_____- o T TTIEE]
_,.d_p-"'d_":“;_‘-. Iperinr
L .
Middle turbinate (anterior
]u]:[ removed)

Probe in the lachrymio-
nasal duct™,

B

Hiatus semilunaris —

Opening of lachry G-
nasal duct

Opening info Inferior turhinate
maxillary sinus

Fi6. 122, ~View of outer wall of the nose and accessory cavities,

pass into the maxillary sinus, thus simulating disease of that cavity. In order to
wash out the sinus, cocaine may be first applied to shrink the nasal membrane ; then
sometimes one is able to pass a probe or il't’i}_".‘-l!itl" tube into the hiatus semilunaris
and thence up into the sinus. By removing the anterior extremity of the mddle
turbinated bone access to the hiatus semilunaris is more readily obtained. In cer-
tain cases the frontal sinus is opened either through the supra-orbital region or
entered through the roof of the orbit at its inner upper corner. The glaée fla is the
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depression in the median line separating the superciliary ridges. In operating on
the sinus from in front, the opening is to be made just to the outer side of the gla-
bella in order to avoid the septum between the sinuses.  In curetting the sinus, the
thinness of the upper and posterior wall separating it from the brain, and of the
lower wall or roof of the orbit, should be borne in mind, otherwise they are apt to be
perforated. The sinus may be divided into recesses by partial septa projecting from

Fics. 123 and rz4.—Two views of the frontal sinus, showing wvariation in size in different individuals. The
anterior wall has been cut away to expose the interior of the sinus.

the sides. Drainage into the nose is obtained by passing an instrument from above
downward through the anterior ethmoidal cells. [In entering the sinus from below
from the outside, the opening 15 made at the extreme anterior upper edge of the
orbit, perforating the bone in a direction upward and inward. The opening into the
sinus may be enlarged from within the nose by first inserting a probe to protect the
brain and posterior wall and then chisel-
ling or gnawing away the bone in front
so that easy access is obtained through
the nose for drainage, packing, etc.

The ethmoidal sinuses or cells,
three in number on each side, anterior,
middle, and posterior, lie between the
sphenoidal sinus posteriorly, and the
lower extremity of the frontal sinus an-
teriorly. The anterior cells lie in front
of or just above the hiatus and open
into it.  The middle lie just posterior to
the hiatus and open into the outer wall
of the middle meatus, perforating the
bulla ethmoidalis, which is a rounded
projection on the outer wall beneath the
middle turbinated bone. The posterior
cells open still farther back beneath the
superior turbinated bone in the superior
_ Fic, 125,—Probes introduced into the frontal. max-  meatus. In disease of these cells, pus
B o ot wnofthe  from the middle and anterior ones will

show in the middle meatus; from the
posterior cells in the superior meatus. In this latter case it is to be detected pos-
teriorly by means of the rhinoscopic mirror. Access to the cells is obtained by
removing the middle turbinated bone. This is done by dividing it into two pieces
by a transverse cut with forceps or scissors and then removing the two halves with
a snare. By means of probes, curettes, and forceps, the openings into the cells may
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be discovered and enlarged as thought necessary., The region of the ethmoidal cells
is that from which mucous polypi of the nose take their origin. They are a common
accompaniment of suppuration of the accessory nasal cavities. They are usually
removed by snares introduced through the anterior nares or maore rarely by forceps.
Caries affecting the anterior cells may extend into the orbit and the pus may form a
fluctuating tumor above the inner canthus of the eye. Care should be taken not to
mistake a meningocele for such a tumor.

The sphenoidal sinuses are the most posterior, lying still farther back than
the ethmoidal. They open into the spheno-ethmoidal recess above and posterior
to the superior turbinated bone. Discharge from them goes into the pharynx and is to
be seen with the rhinoscopic mirror. They can be reached by first removing the
middle turbinated bone and then introducing a probe upward and backward from the
anterior nares for a distance of 7.5 em. (3in. ) in women and 8 cm. in men. They can
be drained by cutting away their anterior wall with punch forceps introduced through
the anterior nares.

The maxillary sinus lies beneath the orbit and to the outer side of the nasal
fossze. It is the seat of tumors, often malignant, and mflammation; the latter
accompanied by an accumulation of mucus or
pus. The walls of the sinus are thin, so we /I{
find tumors bulging forward, causing a protrusion |
of the cheek. They press inward and obstruct
the breathing through that side of the nose, or
they push upward and cause protrusion of the
eye by encroaching on the orbit. In operating
on these tumors, the superior maxilla 1s usually
removed; the lines of the cuts through the bones
being shown in Fig. 64. In prying the bone
down posteriorly, it may not be torn entirely away
from the pterygoid processes and some plates of
bone may be left attached. This should be borne
in mind in operating for malignant growths. The
sphenoidal cells are behind the upper posterior
portion of the maxillary sinus, therefore in oper-
ating on Meckel's ganglion, if too much force is
used in breaking through the posterior wall of
the antrum, the instrument may pass across the
sphenomaxillary fossa, a distance of about 3 mm.,
and open the sphenoidal sinus.

The infra-orbital nerve is usually separated
from the cavity of the sinus by a thin shell of i >
bone. At the upper anterior portion of the sinus  T'% *36—Side view of the maxillary and
there may be a small cell between the bony canal
in which the nerve runs and the bony floor of the orbit. The superior dental nerves
reach the upper teeth usually by going through minute canals in the bone, but some-
times, particularly the middle set supplying the bicuspid teeth, may run directly beneath
the mucous membrane, and thus be irritated by troubles originating within the sinus.

The inflammatory and infectious diseases of the sinus originate either by extension
from the nose or the teeth. The sinus opens into the nose by a slit-like opening into the
middle meatusabout its middle posterior to the hiatus semilunaris and 2. 5 em. above the
floor of the nose.  When the opening is close to the hiatus, liquids may run into it from
the hiatus. The bone beneath the hiatus and opening almost down to the floor of the
nose is quite thin, so that the sinus can readily be drained by thrusting a trocar and can-
nula through the outer wall of the nose into the sinus just below the hiatus semilunaris.
The sinus is also opened from the front through the canine fossa to the outer side of
the canine tooth.  This opening affords direct access to the cavity, but is some distance
above the floor, thus it does not drain the cavity completely. The roots of the vpper
teeth project into the antrum forming elevations, usually covered by a thin plate of bone.
This is particularly the case of the first and second molars.  Disease of the roots of these
teeth irequently infects the antrum and drainage is often made through their sockets.
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THE MOUTH AND THROAT.

The lips are formed mainly by the orbicuiaris oris muscle with its subdivisions
and the accessory facial muscles (buccinator, levator and depressor ;ms_{u]i l}riﬁ,
levator labii superioris, levator labii superioris aleeque nasi, the ?1,*1{1::11‘44[1::*!-1 major
and minor, and the depressor labii inferioris).  The orbicularis oris is attached to
the superior maxilla in the incisor fossa above the second incisor tooth and also
above to the septum. In the lower lip it is attached to the mandible beneath the
second incisor tooth. The lips contain, beside muscular tissue, some areolar tissue,
arteries, veins, and lymphatics.  The muscular fibres are inserted into the skin.  The
mucous membrane lining the lips has lving beneath it some mucous glands.  They
sometimes become enlarged and form H-It'L.!." shot-like, cystic tumors Lﬂﬂtalnmg mucus,

Affections of the Lips.—The lips are afiected by wonnds, angioma or blood
fumor, cancer { cpithelioma ), and elefts (havelip). W ounds of the lip when |1rn|1r:r]}
approximated heal readily on account of the free blood supply. The arteries sup-
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FiG. 127, —Superficial dizsection, showing the museles of the head and face. {Picrsal.)

plying the lips are the superior and inferior corenary branches of the facial.  They
are given ofi about opposite the angle of the mouth and pierce the muscle to run
beneath the mucous membrane about midway betwen the edge of the lip and its
attachment to the gums or nearer the free border of the lip.  Therelore, in operating
on the lip, the artery should be looked for in this situation and not toward the skin
surface or in the substance of the lip. The superior coronary sends a branch to the
nasal septum, called the fuferior artery of the sepfwm.  In the sulcus between the
lower lip and chin lies the fuferior fabial artery.  The bleeding from this branch is
not so free as that from the coronary arteries, because the anastomosis across the
median line is not so marked.

Angioma.—The blood-vessels, mainly the veins, of the lips sometimes become
enlarged, forming a large protrusion. This may be noticed at or soon after birth
as a fllhh\. blue, slightly swollen spot on the lip.  As the child grows the swelling
enlarges.  Sometimes it enlarges rapidly and operation s necessary to check its
growth; otherwise it may involve a large portion of the face and prove incurable. It
is composed of dilated veins with thin walls and large lumen. It does not pulsate
and disappears under pressure, only to return when this is removed. It is treated
by excision. The thin skin is dissected off and the growth cut away from the tissues
beneath, the bleeding being controlled by pressure, hiemostats, and ligatures.  In
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the case figured, the facial vein, as it crossed the mandible, and the transverse facial
vein were obliterated by means of acupressure pins passed beneath them, and the
growth was excised. _ ¥

Cancer or epithelioma of the lip almost always affects the lower and not the
upper lip.  The disease extends through the lymphatics.  These pass down and out

Fi1c. 128, —Angioma involving the rfight half of the upper Fia. 1zg.—Single harelip,
lip in a ehild, | -,-mm.-.f sketch.)

from the lips to the submaxillary lymph-nodes and then to the nodes along the
great vessels of the neck. It is in these regions that lymphatic infection is usually
seen.  The middle of the lower lip is drained into a node in the submental region in
front of the submaxillary nodes.

This also is sometimes involved. 3 —

In operating for cancerous i
growths it 15 advisable to re-
move all nodes from both the
submental and submaxillary tri-
angles.

Cleft or harelip is so named
from its resemblance to the lip
of a hare. It is a deformity due
to lack of development, in which
the lip is cleft or split from the
mouth up into the nostril, and
sometimes even back through
the hard and the soft palate.
When the cleft is slight, it may
not reach the nostril. It is
practically always to one side of
the middle, going toward one
nostril.  Sometimes the harelip
is double, involving both sides.
In such cases the bone between
the two cleits may protrude. In
the development of the face, the
frontonasal process comes down
from above to form the middle
portion of the nose, upper lip,
and upper jaw. It forms a bone known as the premaxilla and bears the incisor teeth.
From the sides spring the nasal and maxillary processes. These join together as one
process and grow toward the premaxilla.  If this process fails to reach the premaxillary

Fia. 130.—Double harelip, showing the projecting premaxilla.
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bone, a cleft is left constituting harelip.  If both processes fail to reach the premaxilla,
a double harelip is formed; the cleft may extend through the hard and the soft palate—

Frontonasal process

/'."-[-u‘ inl nasal process

Lateral nasal process

Lﬁchr\_.'::r.l:lﬂ:mil.: furrowr

Maxillary process

: h- First visceral arch

Mandibular PIOCEas

First visceral furrow
Second visceral arch
~——Sernnd viseeral furrow

Third wasceral arch

Fi1o. 131:—Frontal view of human fostus abowt four weeles old.  (After Hig)

the cleft palate may alone be present as seen in Fig. 139 (see page 112). In operating for
harelip, the two sides of the cleit are freshened and sewed together, thus closing the cleft.

Fi1c. s3> —Paralyzizs of depressor lalai inferioris from gection of the lower filament of the facial nerve. (McDowd.)

Paralysis of the lips is due to interference with the functions of the seventh nerve.
The muscles of the face and lip are supplied by the seventh or facial nerve. This is
frequently paralyzed, for owing to its tortuous passage through the temporal bone in
the canal of Fallopius it is injured in fractures of the base of the skull and becomes
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affected from muddle ear disease or neuritis.  When paralyzed, the muscles of the
lips, both upper and lower, on the affected side, droop. The drooping of the lower lip
may allow the saliva to run out of the mouth. It is also impossible for the patient
to pucker his mouth, as in whistling. If the lesion of the facial nerve is inside the
skull and not in the Fallopian canal, the greaf pefrosal nerve and some of the palatal
muscles will be paralyzed, the voice will be altered and swallowing interfered with.

The depressor labii inferioris instead of receiving its nerve supply from the supra-
mandibular branch of the facial, frequently is wupplu:d by the inframandibular branch;
pressure or injury of this branch in ¢ nlargements of or operations on the submandib-
ular lymph-nodes has produced paralysis of the muscle with a peculiar alteration of
the facial expression, well shown (see Fig. 132) by a case of Dr. McDowd (Annals of
Sweergery, July, 1905).

Mouth. —Swurface Anaformy.—In looking into the mouth, one sees the tongue
below and the roof above, surrounded in front and on the Hhh_w'ln the teeth. On each
side are the nner ~_-.|.11I'.1:::-c:-,1 of the cheeks and posteriorly are seen the uvula, the

Hard palate

Junction of the hard
amnd soft palates

Eoft palate
Wvula
.Fl.ntfriar |'.l"'..1T of EH.LE.‘lb

Fria. 133.—Interior of the mouth.

arches of the palate, and the pharynx. On the mucous membrane of the cheek,
opposite the second upper molar tooth, is a small papilla in the top of which opens
the duct of the parotid gland. A small probe can be inserted into it and passed
outward and backward toward the gland.

Tongue.—The tongue is covered with a mucous membrane which s modified
skin; therefore it is subject to the same diseases as the skin. It 15 covered with
papille of three kinds—the gliform, fme,-:g‘:'fm‘m, and circwmvallate.  The filiform
are the smallest and most numerous and form a sort of ground-work in which the
others are imbedded. The fungiform are larger and fewer in number and are scattered
on the dorsum, sides, and tip of the tongue among the filiflorm. The circumvallate,
seven to twelve in number, form a V-shaped row at the base of the tongue. In the
eruptive fevers, particularly scarlet fever, the tongue gets very red and the papille
become enlarged, forming what is known as the strawberry o r raspberry tongue.
Just beyond the apex of the circumvallate papillz in the nwr!nn line is the foramen
cgcum. It is sometimes patulous for a short distance and is the upper extremity of
the remains of the thyreglossal duct.
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On the posterior portion of the tongue behind the circumvallate papille, on
each side of the median line, is a mass of adenoid tissue which forms what is known
as the fingual fonsil. It sometimes becomes hypertrophied and is then cut off with
a specially curved tonsillotome just as is done with enlarged faucial tonsils. Run-
ning from the base of the tongue to the epiglottis are three folds, called the median
and lateral glosso-epigloftic Jolds.

In the middle of the dorsum of the tongue is a furrow; this is caused by the
septum binding the middle of the tongue down and allowi ing the muscles to rise on
each side.

On turning the tip of the tongue up (Fig. 135), a fold of membrane, the frenun,
is seen extending from the under surface to the floor of the mouth beneath,  In new-
born children, th:: freenum appears ‘»ﬂll‘JLtl!llES to be too slmrl hence the name fongne-
tze. In cutting it, the split end of a grooved director is placed over the fraenum

Posterior nares:
lurtinated bone

Fossa of Rosenmuller

Eustachisn tube

—— Paucial tonsil

Foramen excum

Lingual tonsil

_._____,_Ll.'.nmfun'n tuberele (Wrisherg)

Corniculate tubercle
———— (Bantarini)

Sinug payriformis

Cricoid cartilage

Fic. 10, —View of pharynx, looking forward; posterier wall removed, showing the posterior nares, base of tonguc
Gk ik i {3
and opening of the lammx.

and the tongue pushed back. This makes the frenum tense and it can readily be
snipped with the scissors. Care should be taken not to cut too deeply, or the ranine
artery may be cut and cause troublesome bleeding. Runnim_{ across the floor of the
mouth, between the teeth and tongue, parallel to the alveolus, is the sublingual ridge,
formed by the sublingual gland. This gland lies on the mylohyoid muscle beneath
and the lower jaw in front. On each side of the fraznum on the sublingual ridee is a
papilla into which the duct of the submaxillary gland, Hharfon' s duct, opens. Dpcn-
ing into Wharton's duct, or by a separate duct into the same papilla, is the duct of
the sublingual gland, called the duef of Rivinus or Bartholin. The superficial por-
tion of the gland opens on the sublingual ridge to the outer side of the papilla by a
number of small ducts, called the drcts of Walther.

Ranula is the name given to a cyst occurring in connection with the salivary
glands. Such cysts involving the parotid gland are quite rare, so that the term
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is usually restricted to those of the submaxillary and sublingual glands. The
mylohy oid muscle forms the floor of the mouth and these cysts lie on it beneath
the tongue and between the tongue and the gums (Fig. 136). If the cyst is large it
causes a protrusion or swelling beneath the jaw. The bulk of the submaxillary gland
lies on the side of the mylohyoid muscle nearest the skin; only a small portion of it

'\ _~Frmenum

L Snhlingual ridge

Cirifice of
=~ sublingual and
submaxillary ducts

Fig, 135 —Under surface of tonpue and floor of mouth.

winds around the [poster Lo L'lt“'l of the muscle. There f[:ll’. Cysts involvi g the sub-
stance of the gland would show inl the submaxillary region of one side. If, however,

the duct were obstructed (as by a caleulus) it would form a cyst, which would bulge
into the mouth beneath the tongue and be called a ranula.  The sublingual gl: ind s
usually the starting point of these eysts, and it will be seen that as they Hll.u_n.y.. they

Fio. 136 =—-3ublingual cyst {ranula). (From a photopraph by Dr, Ashhurst))

push the ramine artery with the tongue backward and are only covered by the mucous
membrane.  On this aceount there is little or no danger in operating on them.
They are either dissected out or the front wall of the cyst cut away and the interior
cauterized or packed with gauze to promote the formation of granulations. The
jaw-bone is in front of them and the mylohyoid muscle beneath. l’:lhhrlm]_\ lies the
duct of the submaxillary gland and the ranine artery.
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Mucous cysts can oceur from the mucous glands of the mouth and tongue itselt.
There is a gland on the under side of the up of the tongue, usuvally larger than the
others, called the anierior fingual gland or gland of Nuftn.  As a rule, these mucous
cysts are small and are felt as hard rounded bodies beneath the mucous membrane.
Dermoid CySLs occur in connection with the tongue but very rarely.

Carcinoma of the tongue 15 a moderately frequent disease and as the tongue is
covered by modified skin, “the cancer is of epithelial type. It begins on the surface
of the t:mum: either by a cimncr: in the epithelial covering or else in fissures or ulcers
at its uh.,i:'-

The lymphatics of the tongue pass to the submaxillary nodes beneath the jaw
and thence to the deep cervical nodes along the great vessels or directly to the latter
without passing through the submaxillary nodes. i the disease exists for any length
of time, these are the nodes that become infected. They are only to be reached by
an incision in the neck.

The arteriesof the tongue are the lingwal and ils branches, the hvoid, the
dorsalis lingue, sublingnal, and ranine. In removing the tongue, the lingual

— Anterior limgual gland

|
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Lingual nerve

U‘ri_ﬁx‘r u:: g1 b !'\Ci]]ul"_\‘
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g
L -'“‘-h Sublingual gland

Fra. 137.~Under surface of the tongue, mucous membrane removed,

artery on the side to be removed is sometimes ligated in the neck; this cuts off the
blood supply to that side and there is practically no bleeding. There is very little
anastomosis between the vessels of the two sides of the tongue. The arteries run
lengthwise through the tongue, so that in glossitis or m,ﬁ";ruwrrr."ml suelling of the
tongue, INcisions “should always be made Inmglltltllrhllh into it.

The hgation of the |In.-r|.1 il artery will be found described in the section on the
neck.  As the lingual: wtery passes above the hyoid bone, it gives off its frsf dranch,
the Jyeid. It 1s quite small and goes above the hyoid bone superficial to the hyo-
glossus muscle.  The lingual then goes beneath the hyoglossus muscle and near the
posterior edge gives off its second branch or dersalis finguc.

In excision, the tongue is usually cut through on the distal side of the dorsalis
linguwe artery.  When this is the case, the bleeding which occurs from the branches
of the dorsalis linguze is not marked because it is not a large artery.

In order to draw the tongue out, it must be loosened posteriorly by cutting the
anterior pillars of the fauces and palatoglossus muscle, and anteriorly at the frienum
by cutting the geniohyvoglossus muscle. By drawing the tongue up, the ranine artery
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iS l'l['-ﬂ."l.\'[l out {,f t]'.ll'! AN ;11](] |_hq_~|"1_~ '|,1,'i1] hlu :J-:'I_]}" h.lfi;':_':]'.ll; hh"t_."{i'i.]];.r {!'{TI'I'I ":-'ull'li'l.”_ hl'iH'lCh{‘ﬁ-
of the sublingual, which comes from the main trunk at the anterior edge of the hyo-
glossus muscle.  From this point forward to the tip, the lingual artery is called the
ranine. The tongue having been loosened and pulled out, Mr. Jacobson makes a
transverse cut through the mucous membrane behind the grrr_u.'rh and then, by push-
ing the tissues aside with a blunt instrument, exposes the lingual nerve and artery
lying together beneath the mucous membrane. The artery is then tied and the
growth removed.

3 In order to secure any bleeding points after the tongue has been cut away, the
floor of the mouth can be raised and pushed forward by the fingers beneath the chin.

Stvloplossus muacle
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Fic. 138 —=The cheek has been split, the tongue drawn forward. and the muecous membrane removed from
its under surface, exposing the ranine artery and vein, the lingual and hypoglossal nerves, the sublingual gland,
the submaxillary ganglion, and the duct of the submaxillary gland.

This brings the stump into view and within reach. If lymphatic nodes are to be
removed, they must be sought for by an additional incision on the outside beneath
the jaw.

The roof of the mouth is formed by the dard palate and the soff palate : the
former comprising about three-fourths and the latter one-lourth.  “The hard or bony
palate is composed in its anterior two-thirds of the palatal processes of the superior
maxillary bones, and in its posterior third of the palatal bones.  In the median line
close to the incisor tooth, in the dried skull, is the anferior ov nasepaiatine foramen.
This is subdivided into four foramina, two lateral and two anteroposterior, The
former, called the foramina of Stenson, transmit the terminal branches of the de-
scending palatine arteries; of the latter, called the foramina of Scarpa, the anterior one
transmits the left nasopalatine nerve, and the posterior one the right nasopalatine
nerve,  The soft tissues of the roof of the mouth are thicker than they appear to be,
so that when they are raised, as in operating for cleft palate, they form quite a thick
layer. Infection of the roof of the mouth when it cccurs is usually by extension from
neighboring diseased teeth, abscesses being sometimes produced.

The blood supply of the roof is of importance in relation to the operation for o/e/#
palate (staphyviorrkaphy) (Fig. 139). The blood comes anteriorly from the nasopala-
tine arteries and posteriorly from the descending palatine arteries, which come down
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through the pterygopalatine canal from Llle_inl‘.{:rnsllr maxillary artery and make their
appearance on the hard palate at the posterior palatine foramen. This foramen is on
the roof of the mouth opposite the last molar tooth and o. 5 em. to the inner side and
in front of the hamular process (Fig. 140). This hamular process can be felt just pos-

: Opening of the
_'_"_"-_' pharyngeal pouch

Frz, 139.—Cleft palate, showing the opsring of the pharyngeal pouch on the posterior wall.

terior and to the inner side of the last molar tooth.  1f, in operating for cleft palate, the
tissues are loosened from the bone too close to the hamular process, this artery may be
torn near its exit from the foramen, in which case the bleeding is very free.  To control
it, the canal can be plugeed with a slip of gauze. In detaching the soft palate from

Posterior or descending
palatine artery

Tenzor palati muscle

Fic. 140 —Roof of the mouth, mucous membrane removed.

thc pf'.--atrl'iur edge of the hard palate, it should be remembered that this attachment
is quite strong.  Not only are the muscles of the soit palate themselves attached to
the bone, but the phary n-u_\;! aponeurosis which lies under the mucous membrane on
the posterior or upper surface of the soft palate is also attached to the bone.
Palatal Arches.—Farther back in the mouth, one sees the anterior and pos-
terior arches of the palate or pillars of the jfances with the wouia.  The anterior
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pillar runs from the soft palate to the tongue and is formed by the palafogiossus
musele.  The posterior pillar runs from the soft palate downward to the sides of the
pharynx and is formed by the palafopharyngens muscle.  In iront of these arches and

/I'h Ar :,':'.|.;:-::| tomnsal
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Eustachian tube

Supratonsiar fossa

Frerypomandibular fold

Plica triangularis
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Epiglattis

-

Fi6. 14r.— Lateral view of the faucial tonsil and phanmgeal regian

running from the roof of the mouth opposite the posterior edge of the last molar tooth
downward to the posterior edge of the alveolar process of the lower jaw is an elevation
of the mucous membrane which shows the line of junction of the hard and soft palates.

Fi:, ra2.—Diagram illustrating the blood supply of the faueial tons=l,

Faucial Tonsils.—Between the pillars of the fauces lie the fawcial fonsils.
They are limited above by the sulcus, called the suprafonsillar fossa, formed by the
approximation of the pillars and a fold of mucous membrane, called the plica frian-
gularis (His), running downward from the anterior pillar and often blending with

5
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the tonsil.  Below they extend a variable distance, necessitating depression of the
tongue with a spatula in order to make their lower limit accessible. They lie about
opposite the angles of the jaw on the superior constrictor musecle with the bucco-
pharyngeal fascia outside of the muscle. A knowledge of their structure is essential
to the proper treatment of their diseases. The fonsi/s are oval in shape and when
normal in size project but little beyond the pillars of the fauces. They are about
2.5 cm. long by 1 cm. wide and consist of about a dozen recesses or crvpts formed
by the ff:hhnq inward of the mucous membrane.  From these crypts follicles extend.
The walls of the crypts contain adenoid tissue as well as mucous glands,  The tonsil
is held together by connective tissue which is continuous with its capsule and the
submucous fibrous tissue of the pharynx.  On this account while an enlarged lm'ml
can at times be shelled out of its bed, especially its upper portion, at others it is
necessary to dissect or cut it out by means of a knife, scissors, or tonsillotome.
The blood-vessels supplying the tonsil are five in number. They are: the
ascending pharyngeal branch of the external caretid, the ascending palatine and
fonsillar branches of the facial, the tonsillar branch of the dorsalis fingue, and the

Fic. raz—Point of puncture for tonsillar abscess. * Tf an imaginary horizontal line is drawn across the
Bbase of the uvula, and another vertically ||u:u the anterior favcial pillar, they will i INLeT2ect At o point owverlving
the supratonsillar fossa. Juse external to this is the best point for -::-[:u_.n:ng a quinsy.’'—=5t. Clair Thomson, MDD,
Brit. M. [., March 25, 1gos, p. 645,

deseending palatine branch of the internal maxillary. Ordinarily, these branches are
small, but sometimes some of them are large and may cause tr oublesome hemorrhage.
In IE‘:ﬂ.l.Jlluhttmn of the tonsils, these vessels of course are larger than usual.

The tonsils are subject to inflammation and tumors. Tumors are rare; they
grow inward and obstruct breathing and swallowing. Attempts are made to remove
them either by scraping, cutting, snaring, or burning them with the electrocautery
from the mouth; or they are sometimes removed lllr:}ugh an external incision through
the neck.  This latter is a very severe procedure on account of the depth of the
tonsil and the number of i important structures w ‘hich overlie it.

Tonsillitis or quinsy is an inflammation of the tonsils which leads to the for-
mation of an abscess. In mild cases the crypts or lacune are afiected, forming a
folltcular or lacunar tonsillitis.  In this form epithelium and Int].unm.ltmy matter are
poured into the follicles and distend them, often showi ing as w hite plugs protruding
from the mouth of the crypt. In its treatment, in additon to local applications,
surgeons enlarge the openings into the crypts with a small knife and scoop the con-
tents out with a sharp spoon. In severe cases, the whole substance of the tonsil
and even the connective tissue around it are involved in the inflammation, forming
a parenchymalows lonsillitis. It frequently proceeds to the formation of pus.  When
this forms in the substance of the tonsil it may break into a follicle and discharge into
the throat. An abscess of the tonsil may become quite large, bulging toward the
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median line, and on breaking may cause suffocation by passage of the pus into the
larynx.  If, as is usually the case, the pus involves the tissue I;11'1:ru!l{| the tonsil, form-
ing a peritonsillar abscess, it pushes upward behind the anterior !]‘illatl‘ into the supra-
tonsillar fossa and bulges forward, stretching the pillar over it.  To evacuate this pus
an incision should be made directly anteroposteriorly, with the flat side of the blade
parallel with the edge of the pillar, or a slender pair of haemostatic forceps may be used.
A centimetre and a quarter ( 12 in. ) is deep enough usually to plunge lhj_-_l-:mlc; the
point should not be pointed outwardly but directly backward. The incision s]z:;uld
be just above the upper and lateral edge of the anterior pillar (Fig. 143). Some
small vessels may bleed, but this will either stop spontaneously or may be rufu:ilrc}llegi
by packing. The ascending pharyngeal artery lies hr:n::ﬂ.:ch the tonsil. ;h:: tonsil
lies on the pharyngeal aponeurosis and the superior constrictor muscle, while the as-
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Fi1a. 144 —Transverse frozen section passing throogh the faucial tonsil and showing its relation to the internal
q,:.'l.r-u'l.:-:l ArEry.

cending pharyngeal artery and external carotid lie outside of them, so that both
structures would have to be cut before the vessels would be wounded.  The internal
carotid artery lies still deeper (2 to 2.5 cm. ) behind and external to the tonsil. It is
usually well out of harm’s way unless dilated (see page 123, Fig. 156), but the pus may
burrow into it and cause fatal hemorrhage.  Sometimes pus may burrow through the
constrictor muscle and enter the tissues of the neck. In severe tonsillitis the deep
lymphatics beneath the angle of the jaw become enlarged.

Hypertropliy of the tonsils is common and 1s treated by removing them entirely or
level with the palatal arches. An instrument called the tonsillotome is used, or it
is done with a knife or scissors or snare. Fatal bleeding has followed this oper-
ation. The blood supply to the tonsil has already been given.  If the bleeding is so
free as to threaten the life of a patient, the external carotid artery should be ligated
as all the vessels supplying the tonsil are derived from it.
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Enucleation is periormed by grasping the tonsil with toothed forceps, drawing it
out, and cutting it loose with knife or scissors from its attachments to the pillars and
aponeurosis BEcatl Conte e At loosening its attachments above it is torn
loose orshelled out, irom above downward, by the finger ora blunt instrument. On
account of the capsule sending puﬂnnﬂ itions into the tonsil, it cannot readily be

“‘shelled out”’ and portions may remain and require to be removed with the forceps
and scissors or tonsillar ]Junr_]]_ It is a disagreeable and bloody procedure and is
usually done under a general anzsthetic.

Retropharyngeal abscess may arise from any one of three causes,—cervical
caries, suppuration of lymphatic nodes, or extension of pus from the middle ear
through the canal for the tensor tympani muscle. The pharyngeal apcm-:uroms- lies
under the mucous membrane and between it and the constrictor muscle. It is thick
above and fades away below. It fills up the gap above between the superior constric-
tor and the base of the skull and is attached to the pharyngeal spine on the under surface
of the basilar process. It is lined with the mucous membrane and covered by the
constrictor muscles. Over all is the éuxeccopharingeal fascia, a thin layer continu-
ous forward over the buccinator muscle and separated from the prevertebral fascia
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Fre. 145, —Cervieal caries with retropharynpgeal abacess openIng Just post erior to the sternomnstoid muscle.

by very loose connective tissue. The space between these two layers of fascia
is known as the refs opharyngeal space and pus can follow it downw ard behind the
pharynx and cesophagus into the posterior mediastinum.  Retropharyngeal abscesses
occur beneath the pharyngeal aponeurosis and bulge into the threat.  On account
of the looseness of this aponeurosis and its lack of firm attachments, these abscesses
may not bulge forward as a distinct circumscribed swelling as abscesses do elsewhere,
but are more apt to gravitate downward and hang in a loose bag-like manner opposite
the base of the tongue. They are not easily hfil:, being so soft, and to see them prop-
erly the tongue should be held down with a tongue depressor.  In looking for their
origin, a careful examination of the spine should be made to detect the possible
existence of spinal caries or Pott's disease, and the ear should be examined for suppur-
ative otitis media. The lymph-nodes, which sometimes give rise to these abscesses,
are one or two lving on the anterior surface of the vertebral column between it and the
pharyngeal aponeurosis and constrictor muscles. In evacuating these abscesses the
safest way is to place the child on its back with the head I\:iﬂ;-_,ln-sz the pus then gravi-
tates toward the roof of the pharynx. The tongue is held out of the way with a tongue
depressor and the abscess can be well seen and incised. If the flow of pus 1s free, as
soon as the incision is made, if in a child, the feet may be grasped and elevated, the
head hanging downward, and the pus will flow out of the mouth.
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The pus may not only point in the mouth but can work its way laterally. In
such a case it may pass out behind the sheath of the great vessels and make its
appearance, as | have seen it, behind the posterior edge of the sternomastoid muscle.
If a tumor is present in this situation, the pus may be evacuated by an incision at
this point and the abscess drained there instead of making an opening through the
pharynx. This, of course, tends to guard against infection from the mouth.

Lingual Nerve.—The lingual nerve or gustatory branch of the fifth can be
readily exposed in the mouth. On looking into the mouth, a fold can be seen going
up and back just behind the last molar tooth. This is formed by the plerygomandib-
wlar ligament, running from the tip of the internal pterygoid plate to the posterior
extremity of the mylohyoid ridge and joining the buecinator with the superior con-
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Fic. 146 —View of mandibular and lingual nerves from within,

strictor muscles.  An incision made just internal to this fold, below and behind the
last molar tooth, will lead one down to the lingual nerve close to the bone.

The mandibular nerve is also reached through an incision running from the
last upper to the last lower molar tooth.  The finger is introduced and the spine of
Spix felt at the inferior dental foramen. The nerve and artery enter the mandible at
this point, the artery being below and posterior. The operation of Paravicini on this
nerve through the mouth is unsatisfactory on account of the lack of proper exposure.
It is better to attack the nerve from the outside as detailed on page 6o.

PHARYNX.

The pharynx i1s the common air and food tract that lies behind the nose, mouth,
and larynx. It extends from the base of the skull above to the wsophagus below:
[ts lower end is at the cricoid cartilage, which is opposite the sixth cervical vertebra.
In passing an instrument directly backward through the nose, one strikes the base of
the skull or interval between the basilar process and the atlas.  In looking into the
throat through the mouth, oneis level with the body of the second vertebra. [f, by
means of a hook, the soft palate is raised or pushed aside and the head tilted slightly
backward one sees the anterior tubercle of the atlas. The rounded projection can
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readily be felt. The pharynx has seven openings into it, viz. : the two posterior nares,
the two Eustachian tubes, the mouth, the larynx, and the wesophagus.

Posterior Nares or Choanee.—These can readily be seen by means of the rhino-
scopic mirror. They are separated by the posterior edge of the bony septum, the
vomer done. They are 2.5 em. (1 in.) long and 1.25 cm. wide, hence are of sufh-
cient size to allow a well lubricated little finger to pass into them from the anterior
nares. The tip of an index finger can be inserted through the mouth below, hence
the entire length of the lower meatus of the nose and upper surface of the soft palate
can be palpated.

Projecting from each lateral wall toward the septum are the rounded posterior
ends of the middle and inferior turbinated bones.  Sometimes, high up, the posterior
end of the superior turbinate can be seen. The posterior end of the inferior turbi-
nate is frequently enlarged by a swelling of its membrane, forming a posterior furbi-
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nate hypertrophy. Not only does the mucous membrane of the inferior turbinate
bones become enlarged, but that on the septum likewise. This constitutes dypertropiy
or thickening of the septum. A polypus may project from the nasal cavities back-
ward into the throat. [ removed a very large one by pushing it with the finger into
the pharynx and then dragging it out of the mouth.

The posterior nares are quite a distance anterior to the edge of the soft palate,
hence it is extremely difficult to make applications by way of the mouth. A much
easier way is to make them through a tube introduced into the nose, or even, as
when the electrocautery is used, without a ]}]‘i.‘-liL.'i.‘lil‘lgq tube,

Eustachian Tube.—On each side, at a point about opposite the inferior turbi-
nals, are the orifices of the Fusfackian fibes with the fossa of Rosenmiiller above.
The Eustachian tube runs from the upper portion of the pharynx to the middle
ear, opening just behind the tympanic membrane, on the anterior wall. It is about
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4 cm. iong, 2.5 cm. being cartilaginous (pharyngeal portion) and 1.5 cm. being
bony. At the ]um:[mn of the ]:-ut'n. and cartilaginous portions the lumen is slightly
diminished, forming the éséimus. The tube runs upward, backward, and outward.
The mucous membrane of the throat 15 continuous with that lining the tube and
tympanum, therefore inflammation of the pharynx travels up the tube and affects the
middle ear. This is the manner in which earache or inflammation and suppuration

Fic. 148 —Rhinn:r.l:qlil: miE':"n.r 1l position. A view Fia. (ETTH E:':I.][a."Ll[Lm af the '|me..|:1-nr|:|r nares and phar-
can be obtained of the vault of the 1:litu:l'}':|i!\i and poste- ':,'lu:l::ll tonsil,
TIOE MALTes,

of the middle ear is produced. This also explains why ml;mrmcnt of hearing so
often accompanies or follows sore throat. When the tube is in a he althy mntlmnn
the air finds free access to the ear, in swallowing, sneezing, ete. This is rnl{lll}
demonstrated by closing the nostrils and swallowing, when the pressure of air out-
side the ear drum will be distinetly felt.  When inflammation affects the lining mem-
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Fi1i. 150, —View of posterior nares in the pharyngeal mirror,

brane it swells and blocks up the tube and prevents the iree access of air to the ear.
If the swelling is not too great, air can be forced from the throat to the ear by three
different means. The distention of the middle ear by air is called inflating it. The
method of Valsalva consists in holding the nostrils and mouth shut and blowing.
If the air enters the middle ear, the tympanic membranes will be felt to bulge
outward. The method of Politzer is to have the patient hold a small quantity of
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water in the mouth. The nozzle of a rubber bag is introduced into one nostril,
closing both nostrils with the fingers and thumb of the unengaged hand. On telling
the patient to swallow, the bag 1s compressed and the air enters the Eustachian tube.
As the patient swallows, the tensor palati muscle opens the mouth of the tube and
as the bag is compressed the air rushes up the tube, Sometimes the vapors of ether,
chloroform, etc., are used. The third method is by the Eustachian catheter.

The Eustachian catheter 1s a small, hard rubber or silver tube, slightly bent
at the extremity and long enough to reach from the anterior nares in front to the
posterior wall of the pharynx.  The end of the catheter having been inserted into
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the mouth of the Eustachian tube, air is blown in with the Politzer air-bag. By
means of a rubber tube going from the patient’s ear to the surgeon's ear, the air can
be heard entering the middle ear.

Inlvoducing the Fustackian Catheter.—In introducing the Eustachian catheter,
the tip of the nose is to be tilted upward until the anterior nares are raised to the
level of the floor of the nose. The tip of the catheter is then passed first upward
(Fig. 152), then along the floor until it is felt to pass bevond the soft palate and strike
the posterior wall of the pharynx (Fig. 153). It is usually advised to enter the
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catheter in a vertical position and then change to a horizontal one as soon as the beak
passes over the elevation which marks the separation of the vestbule of the nose from
the interior.  If this methaod is used, care should be taken to keep the tip of the catheter
on the floor of the nose and not pass it up in the region of the middle turbinate bone.

There are three ways of introducing the beak of the catheter into the mouth of
the tube after it is felt touching the posterior pharyngeal wall.  The first is to with-
draw the beak about z cm. awav from the
wall of the pharynx and then turn it upward
and outward, pushing it a trifle onward.
The second way is to turn the beak directly
outward and draw it forward, when it can
be felt passing over the cartilaginous open-
ing of the tube. The third way is to turn
the beak inward and draw it forward until
it catches behind the septum. This is op-
posite the anterior edge of the mouth of
the tube. The beak is then rotated down-
ward and then upward and outward into
the tube.

Liquids and sprays are sometimes in-
jected into the ear through the catheter;
bougies are also passed into the tube in the
same manner as the catheter or, if fAexible
bougies are used, they are passed through
the catheter. As the tip of the bougis
passes into the bony portion of the canal,
the constriction of the isthmus can be felt 1
2.5 cm. up from its mouth. The bougie Fic. rs: —Introducing the Eustachian catheter, first
should not be passed farther than 3 cm. i
into the tube, otherwise, if the tympanum is entered, the ossicles are apt to be injured.

Openings of the Mouth, Larynx, and (Esophagus.—The opening of the
mouth into the pharynx is sometimes narrowed from cicatricial contractions, resulting

50 e . = | SRS |
Fic. 153, —Introducing the Eustachian catheter, FiG. isq.—Introducing the Eustachian catheter,
sEeCond step. third step.

from ulcerative processes due to syphilis, caustics, ete. There is rarely obstruction
downward, so that these patients can usually swallow, but the cicatrices contract the
opening upward, and the soft palate, its arches, and the walls of the pharynx may be
all bound together in one cicatricial mass, preventing, as [ have seen, all respiration
through the nose. This condition is an exceedingly difficult one to remedy, as the
contraction tends to recur even after the most radical operations.

The opening into the larynx is more accessible than is often supposed. On
drawing the tongue well forward, the tip of the epiglottis can be seen. I a long
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straight tongue depressor is used, Kirstein has shown that in many patients the
ary tenoid car tilages and even a portion of the vocal cords can be seen. The open-
ing into the larynx can readily be felt by a hm.,u:r introduced into the mouth.  In cases
of suffocation from a foreign body, as a piece of meat, it is usually lodged at this
point, part of the foreign but.l}' l.‘au:.lnsqJr in the larynx and part in the pharynx. It can
readily be dislodged by the finger, as I have done in impaction of meat, the result of
vomiting in ether narcosis.  The forefinger should be thrust its full length into the
mouth and throat and swept from side to side. The obstructing body can usually
be brushed aside and brought up in front of the finger into the mouth.

The opening of the sophagus is in a line with the long axis of the pharynx; it
is at its lower end. The opening of the larynx, on the contrary, is more on its
anterior wall. It is for this reason that when an wsophageal tube is introduced, either
through the mouth or through the nose, it goes down into the cesophagus and does
not enter the larynx. The wsophagus is narrowest at this point.

The pharyngeal tonsil stretches across the posterior wall and roof of the
pharynx from the opening of one Eustachian tube to that of the other. It is also
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known as Luschla’s fonsil, It is composed of lymphoid tissue, and when enlarged
constitutes the disease known as adenoids. [t is not true secreting gland tissue,
though it contains some mucous glands. It hangs from the vault of the pharynx in a
more or less lobulated mass and when lmgi_, in children, obstructs nasal respira-
tion. Mouth-breathing results, the child is apt to snore and make queer sounds
when sleeping, and the habit of keeping the mouth open causes a peculiar expres-
sion of the face almost pathognomonic of the affection. The blood supply at times
is abundant. When adenoids are present, their removal is usually undertaken.
This is done by introducing an instrument either through the nose or through the
mouth and seraping them off. A curette is used for this purpose. That known as
Gottstein's consists of an oval-shaped ring set at right angles to a long shaft. It is
introduced through the mouth and up behind the soft palate. It is then pushed
against the vault of the pharynx and posterior wall and drawn downward cutting
and scraping the adenoid tissue away. A much smaller ring curette set on a |{mg
delicate, but stiff handle may be used ‘through the nose for the same purpose. In using
the latter instrument, it is common to use an anwesthetic and operate with the head
in a hanging position. Free bleeding may oceur from this operation. To control it,
injections of ice water or a strong alum solution may be tried or gauze may be
packed behind the soit palate or pushed in from the anterior nares. A folded pad of
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gauze may be attached to the thread of a Bellocq cannula and the pad introduced
as is done in plugging the posterior nares. A curved foreeps with cutting blades
is also used to remove this grcmth_

Fossa of Rosenmu depression above and behind the open-
ings of the Eustachian tubes. The walls of the pharynx are weakest at this point
owing to the superior constrictor muscle not coming so high up. Hernia of the
mucous membrane sometimes occurs here.  When the beak of the Eustachian cath-
eter fails to enter the mouth of the tube it usually enters this fossa,

The internal carotid artery runs up the neck outside of the pharynx and
opposite the space between the posterior arches of the palate and the posterior wall
of the pharynx. Itis from 1 to 2 cm. behind and to the outer side of the tonsils.
It is separated from the cavity of the throat by its own proper sheath, by the thin
buccopharyngeal fascia covering the constrictor muscles, by the constr ictor muscles,
the pharyngeal ApONENrosis, .m{i the mucous membrane.  As the tonsils lie between
the pillars of the fauces, in opening a tonsillar abscess the knife is not carried either

Fic. 1 6. —=Transverse dissection of the neck., The posterior wall of the pharynx has been removed and the wessels
exposed. The internal carotids are seen to be abnormally tortuous, with a tendency to bulge into the pharynz.

behind or through the posterior pillar of the fauces. It is practically impossible to
wound a normal internal carotid artery.  In old people the internal carotid sometimes
becomes lengthened and tortuous in the same manner as do the temporal arteries.  In
such cases the artery may form a pulsating swelling behind and projecting farther
inward than the edge of the posterior pillar. This I have once seen. It may be
mistaken for a true aneurism, as it pulsates and the pulsation is readily stopped by
pressure on the common carotid on the outside of the neck. [, however, the possi-
bility of this condition is borne in mind, the diagnosis can readily be made. The
pulsating swelling can readily be seen and felt with the finger just behind the posterior
pillar of the fauces.

The mucous membrane of the nasopharynx is ciliated columnar; that of the
lower portion is squamous. It contains racemose mucous glands and follicles or crypts
surrounded by lymphoid tissue. Tt is well supplied with blood-vessels. It is fre-
quently affected by inflammation or pharyngitis. When the follicles are markedly
involved they can be seen studded over the posterior wall of the pharynx. This
constitutes a follicular pharyngitis. Not infrequently some ulceration may be
present, forming an wleerative pharyugifis.  Infection attacks it, as in n’rﬁa':':‘!'.ffuf!c:'
pharyneitis. Should pus or pharyngeal abscess form around the pharynx, arising
from an infection from the oral cavity, the pus occupies the retropharyngeal space
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between the buccopharyngeal fascia and prevertebral fascia. Its spread upward is
limited by the skull; laterally it is limited by the sheath of the carotid vessels; hence
it passes downward behind the esophagus and may enter the posterior mediastinum.

Foreign bodies may become lodged at the lower end of the pharynx and at the
beginning of the wsophagus. As this is about 15 cm. (6 in.) from the teeth, it is
beyond the reach of the finger. Luckily, this is below the opening of the lzu'}'m: and
the need for immediate relief is not so urgent.

THE LARYNX.

The larynx extends from the top of the epiglottis to the lower edge of the
cricoid cartilage. It is composed of the three large cartilages—epigdottis, Hyroid, -
and cricord—and three pairs of small ones—the arvienoids, the cornicuie laryagis
or cartilages of Santorini, and the cunciform or cartilages .ﬂf Wirisbere.

The position of the larynx in relation to the spine varies according to age. In
the infant it lies opposite the second, third, and fourth cervical vertebrze; in the adult
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it lies opposite the fourth, fifth, and sixth. The larynx being loosely attached varies
in relation to the vertebra according to the position of the head, so that the anterior
portion of the cricoid cartilage may be opposite the seventh cervical vertebra in some
positions.

Epiglottis,—Usually the tip of the epiglottis lies lower than the dorsum of the
tongue, so that looking into the mouth it is not seen; it mayv, however, be brought
into view by depressing the base of the tongue and drawing it forward with a lung
tongue i’lepl'i_b‘:l‘_"' As the epiglottis rises glbl}\l-_" the level of [h[,_ hyoid Imnr_, a cut-
throat wound passing above that bone may cut its tip entirely off. In ueumg the
& inﬂ]utt]a from above downward it is seen to prr}Ject somewhat backward in its middle.
This is visible in the laryngoscopic mirror and is called the cushion of the epiglottis.

Running forward from the epiglottis to the base and the sides of the tongue are
three folds of mucous membrane, one median and two lateral, called the glosso-
epiglottic folds. These form four fosse; those on each side of the median line are
called the zvaflecu/z.  In these fossz foreign bodies, such as fish-bones, ete., may
become lodged. They are readily seen by the laryngoscopic mirror.
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The thyrohyoid membrane passes between the hyoid bone above and the
thyroid cartilage below ; crossing it is the hyoid branch of the superior thyroid artery.
It is a quite small vessel, of little clinical importance, and ordinarily does not reach
the median line.

The posterior edge of this membrane, running from the superior corner of the
thyroid cartilage to the hyoid bone, is called the #yrofivoid lgament, This liga-
ment has a small cartilaginous nodule in it, the cartilage frificea.  Piercing the
membrane on its side are the internal branches of the superior laryvngeal nerve
and the superior laryngeal vessels. The exvfernal dranch of the superior laryngeal
nerve supplies the cricothyroid muscle, while the fufernal is the nerve of sensation
of the larynx.

Plaryngotomy. —Sometimes, in order to remove foreign bodies in the larynx or
eesophagus, an opening is made through the membrane between the hyoid bone and
thyroid cartilage. ;

Thyroid Cartilage.—This is the largest cartilage of the larynx and contains
the vocal cords. They lie immediately behind or just below the most prominent
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portion of its anterior edge, commonly called “*Adam’s apple.”” Since the cartilage
15 large and strong and as age advances tends to calcify, cut-throat wounds, while
opening the cavity within, do not often pass entirely through the cartilage. This
cartilage may be fractured by violence, This is often fatal on account of the blood
flowing into the trachea and lungs below or on account of cedema of the lining mucous
membrane causing obstruction of the breathing. Thyrotomy or division of the
thyroid cartilage in the median line is sometimes done to remove foreign bodies or
new growths. In these cases the voice will be likely to be impaired by the interlerence
with the vocal cords.

Cricothyroid Membrane. —The space hetween the cricoid and thyroid carti-
lages is small.  This is due to the increase in width of the cricoid as it proceeds back-
ward. The space is readily felt on the living subject between the thyroid above and
the cricoid beneath; the membrane passes between them. It is crossed by a small
branch of the superior thyroid artery, the ericothyroid. It is not large enough to cause
serious trouble.  Introducing a tube through this membrane constitutes the operation



126 APPLIED ANATOMY.

of laryngotormy. This operation is but seldom performed. The space is too small
in many cases, the opening is not made sufficiently low and it is too close to the
'||,|;'_‘|L{|I CI:IDI(I"; [t 1".- <11 ﬂ]..:ler:l.[lﬁi'l l.".l't L'ﬂ'.l.l"'r"l"“'l:'v II. 15 'I'l'l'l.th L’di]l;.r (L8] !'I'I"’I,L'E" ol
quick opening at this point than it is in the trachea below, as it is more superficial
and is held steady in place by the cartilage above and below it.  Even in adults the
space is sometimes too small to introduce a tube without force and the operation
should never be done below the age of thirteen. On account of the membrane being
nearer the surface than is the trachea, a shorter tube should be used. Before intro-
ducing the tube, care must be taken that the mucous membrane has been thoroughly
divided, as otherwise the tube will push it before it and slip between the mucous
membrane and the cartilage and, T.hL‘I‘l_l-UI‘L, not enter the cavity of the larnyx.
Cricoid Cartilage ~—Th:|s is much larger posteriorly than anteriorly and fills
the space between the posterior edges of the thyroid cartilage. Its outside diamefer
is larger than that of the trachea, hence it can readily be felt and forms one of the
most important landmarks on the front of the neck. It is about opposite the sixth

Frc. 159, —Examining the interior of the larynx by means of the laryngoscopic mirror,

cervical vertebra, It is thick and strong and forms a complete circle, being unlike
the tracheal rings in this respect. It is rare that 1t is divided in operations.

For the parts concerned in tracheotomy see the section on the neck.

Laryngoscopy.—The interior of the larynx is examined by means of a small
mirror, 1 to 3 cm. in diameter, introduced through the mouth and placed just below
the uvula at an angle of a little more than 45 degrees. The opening of the larynx is
not directly beneath the mirror but slightly anterior. The base of the tongue and
lingual tonsils, the glosso-epiglottic folds and pouches, and the epiglottis can be seen
in front. Posteriorly one sees the two arytenoid cartilages capped with the cartilages
of Santorini. Between the arvtenoids is the commissure or inferarvienoid space.
To the front and outer side of the tip of the arvtenoid cartilages is the cartilage of
Wrisberg, and running from it forward are the ar I’J}?}Fff'rlfeh" felds. To the outer
side of the ary c.pwlmtlr fold is the depression called the sduwes pyriformis. It is here
that congenital cervical fistulze sometimes open.  Near the middle are seen the two,
white, frue vocal cords, and to the outer edge of these are seen the false vocal
cords. Between these two is the opening of the venfricle of the larynx. The 1||153;s
of the trachea can readily be seen and not infrequently even the point of bifurcation
of the trachea opposite about the second rib.
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Diseases of the Larynx.—51p/kiis affects the larynx and produces ulcers.
These may involve almost any portion but usually they are anterior, involving the
epiglottis. They are often associated with syphilitic manifestations in the mouth.
Fueberculosis affects the posterior portion of the larynx and the bulb-like swellings of
the arytenoids are almost pathognomonic.  Ulcers when they occur are most marked
posteriorly.  This affection is associated with a blanching of the mucous membrane
of the mouth and the presence of a white frothy mucus, which will lead the laryn-
gologist to suspect the existence of the disease before a view of the larynx is obtained.

Laryugilis of a simple nature produces a reddening of the cords and a swelling
of the membrane generally.

In wdema of the larynx, the serous effusion pufis up the loose mucous membrane,
particularly of the aryepiglottic folds and epiglottis.

Lumors both benign and malignant affect the larynx and can at times be seen to
arise from the vocal cords.

Faralysis of the muscles is most frequent from interference with the recurrent

- Epiglottis

’_F]k‘.‘il ventricularis
(falze vocal cord)

Plica vocaliz (true vocal cord)

Tuberculum cuneiformi
(Wrishers)

Tuberenlum corniculatum
(Santorin)

Fic. se.—View of the larynx as seen in the laryngeal mirror.

laryngeal nerve. This nerve supplies the abductor muscles and when paralyzed the
cords tend to fall together. The nerve may be injured in operations on the neck or
involved in cancer of the thyroid gland, or eesophagus, or in aneurisms. If one cord
is paralyzed, the voice is lost temporarily, and when it returns, it is changed in char-
acter. Paralysis of both nerves does not cause entire loss of voice because the cords
fall together, but may induce suffocative symptoms ending in death.

IHE S NEEK:

The neck supports the head. It is a pedestal for the head, and is long in pro-
portion to its thickness; the apparent object of this being to elevate the head and
allow it to be moved freely in different directions. The animal is thus better enabled
to discover its enemies and to guard itself against them.

The various structures of the neck are mostly long, running between the head
above and the trunk below. This is the case with the spine, the air- and food-pas-
sages, the blood-vessels, nerves, and even some muscles, as the sternomastoid and
trapezius. The shorter structures are either the component parts of the longer
ones, as the vertebre of the spine and the rings of the trachea, or are separate
organs like the larynx, thyroid, and submaxillary glands. The presence of these
latter organs is not dependent on the length of the neck as is that of the others. In
the frog, which practically has no neck, the head being phﬁti directly on the trunk,
there still exist both larynx and thyroid gland. In the singing birds the vac al
Organ or m.nn'c is placed in the chest at the bifurcation of the trachea. As regards
the cervical spine, blood-vessels, air- and food-passages, and muscles, these evidently
are proportionate to the length of the neck. In the batrachians or frogs there is but
a single cervical vertebra; in the swan there are twenty-five cervical vertebrz, and in
the ﬁthb none. In man of course the number of cervical vertebrze remains the same,
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seven, no matter what the length of the neck. From a consideration of these facts
we may perhaps state that the neck itself is a subsidiary organ, not of any great im-
portance in itself, but rather in relation to some other portion of the body—that
portion being the head. It is the stafi which supports the head by means of the
cervical spine and muscles.

The neck contains the great currents of blood which pass to and fro between
the head and trunk. It carries the air- and food-passages, which run from the mouth
above to the lungs and stomach below, and incidentally it contains the larynx, the
thyroid and submaxillary glands, and some hm|.1h-.1.t:|l:. nodes. The cereb nﬁplnﬂl
nerves of all the body below the head pass either into the neck or through it to the
parts beyond, From these facts it becomes evident that, while the neck in itself may
be a subsidiary organ, for our purposes it is of the greatest importance, because
interference with its structure either by disease or injury —operative or accidental—
may destroy the brain above, by interfering with its nourishment, or the body below,
by interfering with the vital functions of respiration and nutrition, or may paralyze it
by ci:_wir::-}ms.{ the conductivity of its nerves. The construction of the neck then
should be studied with a view of explaining or understanding the diseases and injuries
of its various parts and the operations performed for their reliet.

InJurles and Diseases of the Neck.—Owing to its exposed position the
neck is frequently injured by sprains, contusions, cuts, “and punctured, gunshot, and
all sorts of wounds. The cervical spine may become dislocated or iractured and is
frequently the seat of caries. The muscles become contracted, producing torticollis
or wry-neck. They may sometimes be ruptured, as in childbirth.

The arteries are afiected with aneurism, necessitating their ligation. They are
also divided in cut-throat cases and wounds. The wefns are of importance in almost
every operation; bleeding from them is dangerous and may be difficult to control.

“The lymphatic nodes are more numerous than elsewhere in the body. Frequently
they are the seat of tuberculous or sarcomatous enlargement, necessitating their re-
moval. They may break down and produce wide- sprev.imir and (l.lﬂ“’t‘l’l‘.lllb abscesses,
which are guided in their course by the fascias ; hence a know ll_dgl: of the construc-
tion of the du_p fascias of the neck enables us to understand them.

The submaxillary and thyroid glands are the seat of enlargement and furﬂgn
growths requiring the performance of extensive operations for their l:“~:llt’|mtmll
Enlargement of the thyroid gland constitutes the disease known as gostre. It is also
involved in evophthalmic goitre or Graves's or Basedow's disease.

The skin and swbcutancous tissue become the seat of inflammation and cellulitis.
In cases of wounds this cellular inflammation may involve the structures beneath the
deep fascia; this occurs in cut-throat and gunshot wounds.

The neck is also liable to other afiections, such as eysts due to embryological
defects. Large cysts are formed called hygromas, also sinuses or fistule, the con-
genital ,f'?.u‘m’r:" of the neck. The larynx may be the seat of malignant disease; hence
its removal is undertaken. The operations of frackeofomy, r"f:fj*:frrée’r?:;f_j* and wsoph-
agofomy are also at times necessary. In order to understand these various affec-
tions and procedures one must be familiar with the construction of the neck, what
composes it, where the various structures lie and their relation to one another. In
order to utilize this knowledge we must be able to recognize and identify the
position of various structures before the skin is incised, for it is rarely that a case
presents itself with a wound that permits a view of the deeper structures; hence the
importance of a thorough knowledge of its surface and the structures capable of
being recognized through the skin.

SURFACE ANATOMY OF THE NECK.

For convenience of study we may consider the structures in the median line,
and those regions anterior and those posterior to the sternomastoid muscle, between
it and the trapezius. The posterior portion of the neck will be described in the
section devoted to the back.

These regions or triangles are simply arbitrary divisions, made for conveni-
ence of description. They are sometimes spoken of in reference to the location
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of srowths, operative incisions, ete.  They comprise the space between the trapezius
muscle posteriorly, the median line anteriorly, the clavicle below, and the lower jaw
above.

Viewed from in front, the median portion of the neck may be divided into three
regions, the submental, lavyngeal, and frackeal.

The submental region extends from the chin to the lower border of the body
of the hyoid bone ; it is limited laterally by the anterior belly of the digastric mus-
cle on each side. Ranula and other sublingual tumors cause a bulging i this region
and it is frequently occupied by an enlarged lymphatic node, which at times sup-
purates and forms an abscess. The floor of the space is formed by the wmylolyoid
musele and there are no dangerous structures, so that no hesitaney need be had in
incising abscesses in this locality nor in removing diseased lymph-nedes.  In carci-
noma involving the lower lip near the median line these nodes may be affected and

Submaxillary gland
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Thyrohyoid membrane

Thyroid eartilage

Cricothyreid membrane

t‘——— Cricoid cartitage
E'Tl.._ Stl,'nann-;lcn d muscle
K':“ Thyroad gland

.

Fic. tor.—Anterior surface of the neck,

their involvement in such cases should always be looked for. The submaxiilary
lymphatic nodes farther outward may also be implicated. The tip of the epiglottis
projects above the hyoid bone in this region,

The laryngeal region extends from the under surface of the hyoid bone to the
lower edge of the cricoid cartilage.  Laterally it is limited to the space occupied by
the larynx. The cricoid cartilage is included in this region as a part of the larynx.
The vocal cords are just beneath the most prominent part of the thyroid cartilage.

The tracheal region extends from the lower edge of the cricoid cartilage to
the top of the sternum. Just above the sternum, between the sternal origins of the
sternomastoid muscles, is the swprasternal nofck or, as it is called by the Germans,
the fugwlim. Laterally the region is limited by the sides of the trachea.

There are seven or eight rings of the trachea between the cricoid cartilage and
the top of the sternum. It is covered partly by the sternofyvoid and sterunothyroid
museles.  The former in the lower half of their course pass outward, leaving a space
in which the sternothyroid muscles are seen. The sternohyoid muscle arises from

9
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the upper and outer portion of the manubrium, the sternoclavicular ligament, and the
inner end of the clavicle. The origin of the sternothyroid is wider than that of the
sternohyoid and is lower down. It arises from the first piece of the sternum near the
median line, below the sternohyoid, and from the cartilage of the first rib.  The first
ring of the trachea is not covered by any important structure. The second, third,
and fourth rings are covered by the #stnus of the thyroid gland: from here down
the inferior thyroid veins may lie on the trachea for at least part of their course. The
anterior jugnlar vein may exist either as a single vein in the median line or to one
side of it, or one may pass downward on each side of the median line with a communi-
cating branch from one to the other crossing the median line in the suprasternal notch.
The ericothyrotd artery, a small branch of the superior thyroid, may cross the crico-
thyroid membrane, but it is usually too small to cause any troublesome bleeding.
Structures to be Felt in the Median Line.—On passing the finger down-
ward from the symphysis it sinks into a hollow, on crossing which the hyoid bone is

fﬁuhmnxillnry trimmgle
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Fie, 162 —Showing anterior and posterior cervieal and subsidiary triangles.

felt. On pressing the finger into this hollow it rests between the digastric muscles
on each side and the mylohyoid muscles beneath.  Still deeper than the mylohyoid
are the geniohyoid and geniohyoglossus museles attached to the genial tubercles on
the inner side of the mandible, If the lymphatic nodes at this point are enlarged
they may be feit. (Fig. 161.)

The hyoid bone can usually be readily felt in the median line. If it is not easily
discovered in the median line it can be felt by a finger and thumb placed on each
side of the neck above the thyroid cartilage.

’assing over the hyoid bone the finger then sinks into the space between it and
the top of the thyroid cartilage. This space is bridged by the thyrohyoid mem-
brane. Next comes the thyroid cartilage or ““Adam’s apple.”’ It can readily be
seen in adult males and thin people, but in the fat necks of women and children,
though it can still be felt, it often cannot be seen. The finger then sinks into the
space between the thyroid cartilage above and the ericoid below. They are con-
nected by the cricothyroid membrane, over which runs a small branch (ericothyroid)
of the superior thyroid artery.
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The prominence of the cricoid cartilage can be seen in thin people and if care-
fully searched for can be felt in almost all cases. It is opposite the sixth cervical
vertebra, a most important landmark. From the cricoid cartilage down to the
sternum only soft structures can be felt. The sternum projects forward and the
trachea inclines backward so that opposite the top of the sternum the trachea is about
» em. behind it.  The distance between the top of the sternum and cricoid cartilage
in an adult male is about 4.5 cm. (13§ in.).

THE CERVICAL TRIANGLES.

On viewing the neck from the side the prominent sternocleidomastoid muscle
with its thick anterior and thin posterior edge is seen to divide it into two spaces,
an anterior and a posterior. They are called the anferior and posterior cervical
friangles.
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Frs. oz —Submaxzillary region, superficial structures.  (From a dissection.)

ANTERIOR CERVICAL TRIANGLE.

The anterior cervical triangle has for its anterior side the median line of the
neck. Its posterior side is the anterior edge of the sternomastoid muscle.  Its upper
side is the lower edge of the mandible from the symphysis to the angle and thence
across to the mastoid process. The anterior triangle is further divided into the space
above the digastric muscle called the submaxillary triangle,—irom its containing the
gland of that name,—the superior carotid triangle above the anterior belly of the
omohyoid muscle, and the #nferior carefid triangle below the emohyoid muscle.

The SUBMAXILLIARY TRIANGLE is so called from its containing the submaxillary
gland. It is also sometimes called the lingual triangle, from the lingual artery. It
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has as its upper side the lower edge of the mandible from near its symphysis around
the lower edge of the body to the ramus and thence in a straight line acreoss to the
mastoid process. Its anterior side is the anterior belly and its posterior side is the
posterior belly of the digastric muscle.  The submaxillary gland can usually be felt
beneath the jaw. Beneath it runs the facial artery to pass over the body of the
mandible in front of the anterior edge of the masseter muscle. The gland lies on the
hyoglossus and mylohyoid muscles, which form the floor of this triangle. It is
encased in a sort of pocket formed by a splitting of the deep cervical fascia. The
posterior portion of this fascia runs from the styloid process to the hyoid bone and is
called the sfylolyoid ligament.

Lymphatic nodes lie on the submaxillary gland and in carcinomatous disease
they become enlarged and then can be readily palpated. In operating on these.
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Fio. 160, —Deeper structures of the submaxillary region, especially the vessels,

lymphatic nodes for tuberculous disease, care should be taken to distinguish between
them and the submaxillary gland. The tendon of the digastric muscle does not
come clear down to the hyoid bone but the loop which binds the two together is
sometimes a centimetre or more in length. The lingual artery enters the sub-
maxillary triangle near the apex of the angle formed by the tendon of the digastric.
It crosses beneath the posterior belly of the digastric muscle and, particularly if the
digastric muscles contract, it may lie close to the tendon. Frequently the search
for it is made too high in the triangle and too far away from the hyoid bone.
When the submaxillary gland is lifted from its bed the hypoglossal nerve is seen
beneath lying on the hyoglossus muscle.  The lingual artery lies beneath the hyo-
glossus muscle and the muscle is cut through in order to find it.  The submaxillary
region is the seat of Ludwig's angina, a septic inflammation involving the cellular
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tissues beneath the tongue and jaw around the submaxillary gland and the upper
portion of the neck. It is a dangerous affection and may cause death not only by
sepsis but also by cedema of the larynx, {

Dr. T. Turner Thomas (Aunals of Swurgery, February and March, 19oS), has
pointed out that the infection passes from the inside of the mouth to the submaxil-
lary region outside by following the connective tissue around the submaxillary gland
as it winds around the pmtvrml edge of the mylohyoid muscle through the {J]_‘.ILI'II-I'IE{
existing between this muscle in front and the anterior portion of the middle constrictor
of the pharynx behind.

The SUPERIOR CAROTID TRIANGLE is limited posteriorly by the sternomastoid
muscle, superiorly by the posterior belly of the digastrie, and mh_nml:-, by the anterior
belly of the :}iunh'l. UHL The ]ULdIIU!I of the 1’_!!'I'luh‘|.l::llt1 muscle can EJL deterimined
by that of the cricoid Lmllhi_!.,,;}. as the muscle crosses the common carotd artery
about opposite that point. The sternomastoid muscle can be both seen and felt.
It is attached above from the apex of the mastoid process to the middle of the
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superior curved line on the oc I:_I].Fll-:ll bone. It s attached below by a sternal head
to the upper anterior part of the first piece of the sternum, and by a cl; wicular head
to the inner third of the clavicle on its superior and interior border. Its action will
be mentioned in discussing wry-neck.

Arteries. —The carotid arteries and their branches are found in this triangle.
The line of the carotid arteries is from a mid-point between the mastoid process and
the angle of the jaw to the sternoclavicular articulation. The line of the sterno-
mastoid muscle is from the mastoid process to near the middle of the upper edge
of the sternum. Thus the carotids are internal to the anterior edee of this muscle above,
behind the angle of the jaw, and external to it below. The common carotid at its
upper portion—it ends opposite the upper border of the thyroid cartilage—is just
about at or close to the edge of the sternomastoid muscle. From the llnmui car-
tilage up are the internal and external carotids. The internal lies behind and to
the outer side of the external. The internal gives off no branches until it reaches
the skull, while the external is practically all branches. Sometimes the external and
the internal carotids are covered by the anterior margin of the sternomastoid muscle,
The branches of the external carotid are the superior thyroid, ascending pharyngeal,
iingual, facial, occipital, posterior auricwlar, tnternal maxillary, and femporal. The
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superior thyroid or the ascending pharyngeal may either one be the first given off
by the external carotid, or may come off from the common carotid itself j just before its
bifurcation.

The superior th}rrmd artery is given off in the interval between the hyoid
bone and upper border of the thyroid cartilage. It gives a small sufrakyoid branch
to the thyrohyold membrane, also a superior lary HLE"I.] branch to the inside of the
larynx. This branch pierces the thyrohyoid membrane in company with the superior
Ian ngeal nerve to reach the interior of the larynx. The sternomasioid branch, to
the muscle of that name, comes off at this point and crosses the common carotid artery.
It is of some importance on this account because in ligating the common carotid
artery above the nmuln oid muscle it 1s likely to be cut and cause bleeding.  Another
branch of the superior thyroid artery is the ericothyroid. It is small, rests on the
cricothyroid membrane, and is the first artery liable to be cut in an incision down the
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median line. Bleeding from it is not apt to be serious. The remainder of the
superior thyroid artery supplies the thyroid gland.

The ascending pharyngeal is a long slender branch that comes from the
under side of the main trunk. It lies on the superior and middle constrictors of the
pharynx and goes clear to the skull, giving off some meningeal branches. In ligat-
ing the exte ral carotid care should be taken not to include this vessel in the hﬂ.:.mr{f
[t also gives branches to the soft palate, tonsil, recti capitis antici muw:.lua. and
tympanum.

The lingual is given off just below the greater horn of the hyoid bone, and
passes forward beneath the hvoglossus muscle to supply the tongue “and sublingual
tissues. The hypoglossal nerve lies above the artery and on the h}t"g]ﬂbhllb muscle.

The facial comes off just above the lingual artery or often in a common trunk
withit. It passes upward and forward in a groove in the under surface of the sub-
maxillary gland and passes over the edge of the jaw at the anterior border of the
masseter muscle.  The facial vein at this point is posterior to it.

The occipital artery comes off almost opposite the facial. It passes upward
and backward between the mastoid process and the transverse process of the atlas,
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then along in the occipital groove beneath the origin of the sternomastoid muscie,
the splenius, trachelomastoid, and digastric to make its appearance a little to the
inner side of the middle of a line joining the mastoid process with the external occip-
ital protuberance,

The posterior auricular is given off just above the posterior belly of the
digastric muscle and runs backward and upward on it, then through the parotid
gland and up between the external auditory meatus and the mastoid process.  In
ligating the external carotid artery with a view of preventing bleeding in removing
the Gasserian ganglion, it is endeavored to place the ligature just above the digastric
muscle and posterior auricular artery in order to preserve the blood supply of the
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tissues above and behind the ear. The internal maxillary and the temporal arteries
have already been considered.

Veins.—The veins found in and near the superior carotid triangle are the anferior
and suternal jugulars and their branches. A small portion of the commencement of the
external jugular may also be in its extreme upper angle.

The anterior jugular vein begins just above the hyoid bone from veins in the
submaxillary and submental regions. It lies on the deep fascia and passes down the
neck about 1 em. from the median line, then just above the sternum it turns down and
out under the sternomastoid muscle to empty into the external jugular or subclavian.
At the point of turning it sends off a branch across the median line to the vein on the
opposite side. Thus the blood-current can pass directly across the neck from one
external jugular vein to the other. Sometimes there is another communication
between the two anterior jugulars through a small branch crossing just above or
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below the hyoid bone. Instead of two anterior jugular veins there may be one; in
this case it is likely to go down the median line of the neck and so be wounded in
tracheotomy. It receives branches from the inferior thyroid veins and hence may
bleed freely. It has no valves.

The internal jugular vein lies to the outer side of and bulges somewhat an-
terior to the carotid arteries. It is formed by the junction of the inferior petrosal
and lateral sinuses at the jugular foramen, and passes downward posterior to the
internal carotid artery and soon reaches its outer side. [t receives the facial, lingual,
pharyngeal, superior and middle thyroid, and sometimes the occipital veins. A large
communicating branch from the external jugular unites either with the facial or with
the internal jugular, so that a wound of the external jugular may draw Fload directly
from the internal jugular. ~

These tributary veins are superficial to the arteries and in ligating the external
carotid artery they will have to be displaced. The internal jugular vein is sometimes
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excised in operations for enlarged lymph-nodes or for infective thrombus. It is not
so large above the facial vein as below that point. It becomes so involved in enlarge-
ments of both tuberculous and carcinomatous lymph-nodes that it may be neces-
sary to excise it along with the tumor.  Its removal does not give rise to any serious
symptoms,

It becomes thrombosed by the extension of a thrombus from the transverse
(lateral) sinus, which in turn becomes afiected by the extension of suppurative
middle-ear disease through the medium of caries of the bones. When the internal
jugular is thrombosed it is evidenced by swelling, redness, and tenderness along
the anterior border of the sternomastoid muscle iust behind the angle of the jaw.
Bleeding from the veins in this region is particularly dangerous because the internal
jugular itself is so large and having no valves, will bleed both from the side towards
the heart and that towards the head.

The veins also, which are tributary to it in this region, are so large and are
wounded so close to the main trunk that the blood from the internal jugular itself
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regurgitates. The walls of the veins are thin and, if the fascias happen to be relaxed,
fall readily together and thus are difficult to see, and are so adherent to the lascias as
not to be readily seized. The surgery of this region requires extreme care and the
avoidance of haste.

Nerves.—Lying between the internal jugular vein and the internal and commaon
carotid arteries is the prewmogastric or leath nerve. It here gives off the superior
laryngeal nerve, the internal branch of which enters the larynx through the thyro-
hyoid membrane to endow the interior of the larynx with sensation; the external
branch goes to supply the ericothyroid muscle. The pneumogastric nerve is fre-
quently seen in operations in this region. Its division has not been fatal.

The kypaglossal nerve winds around the occipital artery and goes forward on the
hyoglossus muscle, which separates it from the lingual artery,  The descendens iy po-
glossi filament leaves the parent nerve as it winds around the occipital artery. It lies
on the carotid artery in the form of a loop formed by the addition of branches from
the second and third cervical nerves. As it descends on the sheath of the vessels it
gives a branch to the anterior belly of the omohyoid muscle. The loop sends
branches to the sternohyoid, sternothyroid, and posterior belly of the omohyoid, and
if the nerve is divided paralysis of these muscles will occur.  The nerve is to be
pushed aside when ligating the artery and not included in the ligature. The
superficial branches from the cervical plexus which come from the middle of the
posterior edge of the sternomastoid muscle and ramily towards the median line,
are nerves of sensation, and their division in operative work causes no serious svmp-
toms, hence they are disregarded. The fnframaxillary branches of the seventh or
facial nerve supply the platysma.

Lymphatics. —The lymphatics are composed of four sets, a superficial set along
the anterior border of the sternomastoid muscle, a deep set accompanying the great
vessels, a submaxillary set around and on the submaxillary gland, and a set, two or
maore in number, beneath the chin.

The submavillary gland itself not infrequently enlarges and is dificult to dis-
tinguish from an enlarged lvmphatic node.  All these glands are at times subjected
to operative procedures.  Fig. 163 shows the submental, submaxillary, and super-
ficial set of lymphatics enlarged, as well as the submaxillary gland itself. It is taken
from a tuberculous subject. |

The nodes below and behind the jaw become enlarged from diseases affecting
the tongue, mouth, and throat as well as from affections of the face and scalp.

The INFERIOR CAROTID TRIANGLE is limited posteriorly by the lower portion
of the sternomastoid muscle, anteriorly by the median line of the neck, and superiorly
by the anterior belly of the omohyoid muscle.  In this triangle, or reached through it,
are the lower portions of the common carotid artery and internal jugular vein, with
the pneumogastric nerve between.  Anteriorly are the larynx, trachea, thyroid gland,
and sternohyoid and sternothyroid muscles.  The caroud artery, jugular vein, and
pneumogastric nerve lie partly in the triangle but rather under the edge of the
sternomastoid muscle.  Operations on the air-passages, laryngotomy and tracheot-
omy; on the thyroid gland, thyroidectomy; and ligation of the common carotid
artery and removal of lymph-nodes are all done in this triangle. The superfcial
and deep lymphatics accompany the vessels; there are also some in Burns's space
above the sternum. In children, instead of the innominate artery ceasing at the
sternoclavicular articulation, it sometimes rises above it and may be wounded in
operation on the trachea. The #tyreidea ima artery, il present, will lie on the
trachea, coming up from the innominate or directly from the aorta.

PostErior CERVICAL TRIANGLE.

The posterior cervical triangle has as its base the middle third of the clavicle;
its anterior side is the posterior edge of the sternomastoid muscle; its posterior side
is the anterior edge of the trapezius; its apex is at the point of junction of these two
muscles at the superior curved line of the oceiput. It is eustomary to divide it into
two triangles by the posterior belly of the omohyoid muscle.  The upper triangle is
large and is called the eccipital triangle.  The lower triangle is small and is called
the swubclavian friangle. This division by the posterior belly of the omohyoid
muscle is not always satisfactory. The muscle runs upward and inward in a line
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from about the junction of the outer and middle thirds of the clavicle to a variable
distance, up to 2.5 cm. (1 in. ), above the clzn'i_::lu at the anterior edge of the sterno-
mastoid muscle. The omoyhoid muscle has its lower attachment at the posterior
edge of the suprascapular notch, which is below the level of the clavicle, and its
posterior belly is sometimes concealed behind the clavicle and does not rise above it
except at its inner extremity beneath the sternomastoid muscle. It is rare that any
distinct triangle is formed, hence as far as the surface markings are concerned
there is often no subclavian triangle. Therefore the posterior cervical triangle will
be considered as a whole and not divided.

It is covered by the skin, beneath which is the subcutaneous tissue, which at its
lower portion contains the fibres of the platysma muscle. Its floor is composed
from above downward of the splenius, levalor scapule, scalenuns posticus, scalenws -
medins, and scalenus anticus museles.  The deep Ea;s-r:iu of the neck spans the
space and splits anteriorly to enclose the sternomastoid muscle and posteriorly to
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enclose the trapezius. The space contains important arteries, veins, nerves, and
ivmphatics.

External Jugular Vein.—Lyving on the deep fascia and beneath the super-
ficial fascia and platysma is the external jugular vein. This begins below the ear
and posterior to the ramus of the jaw, being formed by the union of the temporo-
maxillary and posterior auricular veins. It passes downward and shightly backward
on the surface of the sternomastoid muscle to its posterior border, which it reaches at
about the middle and follows down until about a centimetre above the clavicle; here
it pierces the deep fascia and dips behind the clavicular origin of the sternomastoid
muscle to empty into the subelavian. It has one pair of valves about 4 cm. above
the clavicle, and another pair at its point of entrance into the subclavian. They do
not entirely prevent a regurgitation of the bload. : :

The external jugular vein receives the posterior external jugular vein, =1_11-:1 tt'u:‘
suprascapular and transverse cervical veins. The occipital may also enter into 1t.
The veins of the neck are exceedingly irregular in their formation :imllmnj.' vary
considerably. The external jugular is readily seen through the skin, it may be
made more prominent by compressing it just above clavicle. In operations in this
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region of the neck in some cases it is-necessary to divide this vein; in others one
may be able to avoid it, at all events it should be recognized hefﬂrv the incision is
made. Behind the angle of the jaw there is usually a branch commun icating with
the facial, lingual, or internal jugular vein, and just above its lower extremity it is
enlarged, forming the part called the sinus. For these reasons, if the vein is cut low
down near the clavicle or high up near the angle of the jaw hh_:'_‘dlt'ls; is liable to be
free.  The valves are not competent to prevent the reflux of blood and it therefore
drains the large internal jugular above and the subelavian below. The attachment
of the vein to the deep fascia, as it pierces it above the L‘];n'ir:li_, tends to keep its
lumen open when the vein is divided and favors the entrance of air into the circula-
tion. The size of the veins in the posterior triangle varies :lLLI::II!'l.’.hI'Il_‘ to those in the
anterior. If the anterior and external jugulars are large the posterior and internal
Jugulars are apt to be small.

Arteries. —The arteries in the posterior cervical triangle are the sudelazian, the
transverse cervical, and sometimes the suprascapuiar when it runs above the clavicle
instead of behind it.  The line of the subclavian is from the sternoclavicular joint to
the middle of the clavicle. It rises about 1.25 cm. ( ¥4 in. ) above the clavicle. The
clavicular origin of the sternomastoid musele covers the inner third of the clavicle so that
the subclavian artery is only visible in the posterior cervical triangle from the outer
edge of this muscle to the middle of the clavicle. Both the Hupfﬂ‘i(‘ﬂlmlﬂr and
transverse cervical arteries are given off from the thy roid axis, which arises from the
third ]mumn of the subclavian just internal to the scalenus anticus muscle.  Therefore
at their origin they are both considerably above the level of the clavicle, but as they
proceed outward they incline downward, and on leaving the outer edge of the sterno-
mastoid muscle the suprascapular is usually behind the clavicle while the transverse
cervical runs parallel to it and a short distance (1 em. ) above it, where it can be
felt pulsating.

The posterior belly of the omohyoid musele can be represented by a line drawn
from the anterior edee of the sternomastoid muscle opposite the cricoid cartilage,
obliquely down and out to the junction of the middle and outer thirds of the clavicle,
[t is superficial to the transverse cervical artery and at its inner end is above it.
These arteries and their accompanying veins will be encountered in operating in
these regions for the removal of lymphatic nodes.

Nerves. —The nerves in the posterior cervical triangle are the spinal aceessery,
branches of the cervical plexus, and the brackial plexus.  The position of the spinal
aceessory 15 important because it is irequently encountered in operations lor the
removal of enlarged lymphatic nodes. It enters the under surface of the sternomastoid
muscle from 3 to 5 cm. below the tip of the mastoid process and emerges at the pos-
terior edge about its middle or a little above. It i1s about at this point that the
external jugular vein reaches the posterior border of the sternomastoid, and the cervical
plexus, formed by the anterior divisions of the four upper cervical nerves, reaches
the surface.  From this point also the ecedpifalis minor runs upward along the posterior
edge of the sternomastoid and the awricularis magnus runs upward over the sterno-
mastaid direct to the external ear. The superficial cervical runs directly across the
muscle towards the median line and the descending branches—the sternal, clavicular,
and acromial—pass down beneath the deep cervical fascia to perforate it just above the
clavicle and become cutaneous.  Care should be taken not to mistake them for the
spinal accessory. Still deeper are the cords of the brachial plexus. These cords,
sometimes two, at others three in number, are beneath the deep fascia and lie above
the subclavian artery. They can be felt and in a thin person, if the head is turned to
the opposite side, the prominence which they form under the skin can even be seen.

Lymphatll:s‘— Che lymphatics of the ]mnturlm cervical triangle are numerous
and being often enlarged are frequently operated on.  They lie along both the outer
side of the internal jugular vein and under the posterior edge of the sternomastoid
muscle, which they follow clear up to the base of the skull. ~ They also follow the edge
of the trapezius muscle and lie in the space between it and the sternomastoid; they
extend downward under the clavicle and become continuous with the axillary
lymphatics. The right and left lymphatic ducts empty into the venous system at
the junction of the innominate and internal jugular veins. That on the left side is
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called the fheracic duct; it begins as the nﬂpt’nn!um chyli on the body of the
second lumbar vertebra and is about 45 em. (18 in.) long. It drains all the left side
of the body and the right as far up as and including the lower surface of the liver.

The duct on the right side is called the right frmphatic duct; it is only 1 or 2
cm. in length and drains the right side of the head and neck, the right upper ex-
tremity, and the right side of the chest as far down as and including the upper surface
of the liver.

TORTICOLLIS OF WRY-NECK

In this affection the head and the neck are so twisted that the face is turned
toward the side opposite the contracted muscle and looks somewhat upward. It is
usually caused by some afiection of the sternomastoid muscle, It is not always the
only muscle involved, as the trapezius and others may likewise be affected. It is
congenital or acquired. In the congenital cases it is caused by an injury to the

/

sternomastoid muscle, occurring during childbirth; a swelling or tumor may be
present in the course of the muscle. In the acquired form the distortion may be
more or less permanent and may be due to caries or other disease of the spine. In
such cases it is evident that treatment is to be directed to the diseased spine rather
than to the sternomastoid muscle,

Inflammation of the lymph-nodes of the neck may cause the patient to hold the
head and neck in a distorted position.  The wry-neck in this case will disappear as
the cause subsides. Rheumatic affections of the neck are a common cause, and the
sternomastoid musele may then become contracted and require division. In rare
instances a nervous affection causes a spasmodic torticollis.  The persistent move-
ments render this a very distressing affection, and to relieve it not only has the
sternomastoid but also the trapezius been divided, and even the spinal accessory and
occipital nerves have been excised.

Division of the sternomasiofd muscle should be done by open and not by sub-
cutaneous incision. The sternal origin of the sternomastoid muscle is a sharp, dis-
tinct cord, but its clavicular origin is a broad, thin band extending outward a third of
the length of the clavicle. An incision 2 or 3 cm. or more in length 1s made over
the tendon and the bands are to be carefully isolated before being divided. The
structure maost impm'l;ml to avoid is the internal jugular vein. [t lies close behind
the sternal origin of the muscle and great care must be taken to avoid it.  In one
case in which it was accidentally wounded it was necessary to ligate it. As the

FiG. 150 —Terticollis or wry-neck.
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deep fascia of the neck splits to enclose thf_ sternomastoid muscle it is opened by
the operation and infection has caused in such cases wide- -spread  phlegmonous
inflammation.

ARTERIES OF THE NECK.—LIGATION.

Carotid and Subclavian Arteries and Branches. — Both these arteries are
affected at times with aneurisms, necessitating their ligation.  Ligation of the main
trunks or their branches is also required in various U|J(=1'ettit:n-i on the head, as in re-
moval of the Gasserian ganglion or maxilla, or excision of the tongue, thyroid gland,
etc.  The communication between the arteries on the two sides of the body is quite
free, as also is that between the arteries above and those lower down, For this
reason bleeding from the distal end of a cut artery will be almost as free as from its
proximal end. The various branches of the external carotid anastomose across the
median line of the body. The vertebrals communicate above through the basilar.
The internal carotids communicate through the anterior cerebral and anterior com-
municating and with the basilar through the posterior communicating and posterior
cerebral.  Between the parts above and those below we have the superior thyroid
anastomosing with the inferior thyroid branch of the thyroid axis from the subelavian
artery. The princeps cervicis, a branch of the occipital, anastomoses with the as-
cending cervical branch of the inferior thyroid, the transverse cervical of the thyroid
axis, and the profunda cervicis from the superior intercostal. These free communi-
cations enable the surgeon to ligate to any extent without incurring the risk of gan-
grene. The Zine of the carofid arferies is from a point midway between the mastoid
process and the angle of the jaw to the sternoclavicular articulation. At the upper
border of the thvrmd cartilage the common carotid divides into the internal and ex-
ternal carotids; this is opposite the filth cervical vertebra.

Common Carotid Artery.—This lies on the longus colli muscle and a small
portion of the rectus capitis anticus, which separate the artery from the transverse
processes of the vertebrae.  The artery can be compressed against the vertebra and
its pulsations stopped by pressing backward and slightly inward. It is superficial in
the upper portion of its course but becomes deeper as it approaches the chest.  The
anterior tubercle of the transverse process of the sixth cervical vertebra is called
Chassatgnac' s tuberele, 1t is about opposite the cricoid cartilage. It is one of the
guides to the artery.  The omohyoid muscle crosses the artery opposite the cricoid
cartilage and just above it is the site of election for ligation.

Ligation of the Common Carolid Artery.—In making the incision, which should
be 5 or 6 em. long, it should be laid along the anterior ng:_ of the sternomastoid
muscle with its middle opposite to or a little above the level of the cricoid © cartilage.
This incision may be a little anterior to the direct line of the artery as given from
midway between the angle of the jaw and mastoid process to the sternoclavicular
articulation.  This is because the muscle bulges forward and overlaps and hides the
artery. The artery is beneath its edge.  On cutting through the superhficial fascia and
platysma the deep fascia is reached, some small veins perhaps being divided in
so doing. The deep fascia is divided along the edge of the sternomastoid muscle,
which is then pulled outward. Beneath it and |1mmn5_{ obliquely across the Tenes
portion of the wound is the omohyoid muscle. Tt is recognized by the direction oi
its fibres, they being more or less transverse or oblique.  Sometimes a small artery,
the sternomastoid branch of the superior thyroid, crosses the common carotid just
above the omohyoid muscle. The artery is also crossed by veins. The lingual,
bupl:rl{}r and middle thyroid veins all pass over it to enter the internal jugular.
The middle thyroid vein may be above or just below the omohyoid muscle.
These vessels all pass transversely across the artery and beneath the deep fascia.
The artery lies in a separate sheath to the inner side of the jugular vein. In the
living body it is to be rec ognized by its pulsations. The vein being filled with blood
may overlap the artery. Veins are readily emptied of their blood by pressure on
the parts during the operation; henee if the vein happens to be Lt-ll:qhui it may not
be recognized and is liable to be wounded. Therefore in ex: umining for the artery see
that the pressure from the retractors or other sources does not obstruct the flow of
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blood through the jugular vein. Running down on the anterior surface of the
artery is the descendens hypoglossi nerve.  If seen it should be pushed aside. It
supplies the sternohyoid, sternothyvroid, and both bellies of the omohyoid muscles.
The pneumogastric nerve lies posteriorly, between the artery and the vein. Care
will be necessary to avoid including it in the ligature.  The ligature is to be carried from
the outer to the inner side, the needle being passed between the vein and the artery.
Ligalion of the Common Carolid Arvtery Below the Omokyeorid Muscle.—The artery
below the omohyeid muscle becomes deeper and less accessible.  The hl(.ll'lﬂh}'ﬂld
muscle ov Ll’l.-'!i!"-u it and is less easily ilhpl wced.  The sternohvoid and sternothyroid
muscles likewise tend to encroach on it and have to be drawn inward. The internal
jugular vein and carotid artery diverge as they descend, so that at the level of the
sternoclavicular joint they are separated 2.5 cm. In this interval the first portion
of the subclavian artery shows itself. The anterior jugular vein will probably be
encountered along the edge of the sternomastoid muscle, and near the omohyoid
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Fia. 171.—Ligation of the common carotid artery,

muscle the artery will be crossed by the middle thyroid vein.  Still lower it may be
that the inferior thyroid will be encountered, Posterior to tEw carotid artery is the
inferior thyroid artery, coming from the thyroid axis and going to the thy roid gland,
and winding around from posteriorly to the inner side is the recurrent laryngeal
nerve. The ligating needle is to be passed from without inward.

Collateral Circulation After Lization of the Common Carofid Artery.—When
the common carotid has been tied the blood reaches the parts beyond from the
branches of the carotid of the opposite side and from the subclavian artery of the
same side. The branches of the external carotid anastomose across the median line.
This is particularly the case with the superior thyroid and facial. The mternal
carotids communicate by means of the circle of Willis. From the subclavian the
vertebral artery communicates by means of the basilar with the circle of Willis.
The thyroid axis h},f its inferior thvroid branch communicates with the thyroid
arteries of the opposite side.  An ascending branch of the inferior thyroid as well as
one from the transverse cervical, also from the thyroid axis, anastomose with
branches of the princeps cervicis, which is a descending branch of the occipital.
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Finally the superior intercostal, which, like the vertebral and thyroid axis, is a
branch of the first portion of the subclavian, through its profunda cervicis branch
anastomoses with a deep descending branch of the princeps cervicis (Fig. 172).
The Internal Carotid Artery.—The internal carotid lies posterior and to
the outer side of the external. It gives off no branches in the neck. Entering the
skull through the carofid canal, in the apex of the petrous portion ﬂf. the 'El..'l'l'lpl.ll'ill
bone and directly below and to the inner side of the Gasserian ganglion, it passes
through the inner side of the cazernons sinus and at the anterior clinoid processes it
bends up to divide into the anferior and middle cevebrals. Before its division it
gives off the posterior cw.r..-.r..w.r:;.'}*a!f}{q'_mf.-"r_'_]', the anferior :*f’_mr;?.rd :?r.fe'.r;'l: lu_su;:iﬂ}'
the choroid plexus in the lateral ventricles, and the aphthalmic artery. The internal
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carotid artery in the neck is normally straight, but sometimes, particularly in elderly
persons, it is tortuous.  This may then be mistaken for aneurism. It lies about 2 cm.
posterior and a little to the outer side of the tonsil. As the pharynx is the side of
least resistance, when the vessel becomes tortuous it bulges into it, and on examina-
tion through the mouth a pulsating swelling can be distinctly seen in the pharynx
just posterior to the tonsil. The finger introduced can feel the pulsations, and
pressure on the carotid in the neck below causes the pulsations to cease. Tillllb‘ the
character of the pulsating swelling can be recognized. This artery is rarely ligated,
but if it is desired to do so it can readily be reached through an incision fr or 7 cm.
long behind the angle of the jaw. Aneurism or wounds may necessitate its ligation.
At its commencement it is comparatively superficial, but as it ascends 1t gets quite
deep, passing beneath the digastric and stylohyoid muscles. It should therefore be
ligated below the angle of the jaw and not over 3 em. from its origin at the upper
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border of the thyroid cartilage. It will be necessary to push the sternomastoid
muscle posteriorly, as its anterior margin overlies the vessel. The mfernal jugular
vein is to its outer side and between the two and posterior is the pucwmogasivic
nerve.  The sympathetic nerve lies behind it but is separated by a layer of fascia and
is not liable to be caught up in passing the aneurism needle. The fugual, facial,
and laryugeal veins may be encountered and are apt to cause trouble. They will
have to be held aside or ligated and divided. The ascending pharyngeal artery may
lie close to the internal carotid and care should be taken not to include it in the
ligature. The needle is to be passed from without inward.

The External Carotid Artery.—Oi recent years the external carotid artery
has been ligated far more often than formerly, as it was customary to ligate the
common carotid instead. The external carotid runs from the upper border of the
thyroid cartilage to the neck of the mandible. It supplies the outside of the head,
face, and neck. These parts are the seat of various operations for tumors, especially
carcinoma of the mouth and tongue, diseased lymph-nodes, and other affections, and

%

Pres,

Facial artery —

Lingual artery.___ o — —
Greater cornu of y - —— ————— Stylohyaid muscle
hyoid bome i ) e ; : =
Superior laryn- e — [Digastric muscie
e vEnrp T - T Tm— i
#eal nerve - R e atrrEat
= x e e ecipital artery
Ext. carotid artery ——— S T o o e : : ;
. 1 s : —— e - - II'&"‘|NJH‘IE‘!.‘~FA] T -
SUpETior 'h"""'}'d_ = ~— _ ——__ Descendens hy poglossi
ATteTy o - o

N Internal carotid artery

\\\ x
B = P -
= i Internal jugular wein
“Superior thyroid wein

“Sternomastold aArtery
Commaon carotid artery

Fic. 173.—Ligation of external earotid artervy and its branches.

the external carotid and its branches are not infrequently ligated in order to cut oft
their blood supply. :

In extirpation of the Gasserian ganglion, hemorrhage has been such an annoying
and dangerous factor that a preliminary ligation or compression (Crile) of the
external carotid is frequently resorted to. This artery may also be ligated for
wounds, resection of the upper jaw, hemorrhage from the tonsils, and angiomatous
growths affecting the region which it supplies.

Unlike some other arteries the external carotid sometimes seems to have no
trunk, consisting almost entirely of branches. Therefore in ligating it one should
not expect to find a big artery the size of the internal carotid, but often one only half
as large. The branches of the external carotid artery are the superior thyroid, lin-
gual, and facial, which proceed anteriorly toward the median line ; the eccipital
and posterior azricilar, which supply the posterior parts; the ascending pharyngeal,
which comes off from its deep surface and ascends to the base of the skull ; and
the temporal and infernal maxillary arferics, which are terminal. It is ligated either
near its commencement just above the superior thyroid artery or behind the angle
of the jaw above the digastric muscle. :

Ligation of the External Cavofid Arfery above the Superior Thyroid. —At 1ls
commencement at the upper border of the thyroid cartilage the artery is quite
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superficial, being cov ered by the skin, superficial fascia, platysma, deep fascia, and
overlying edge of the sternomastoid muscle. It is to be reached through an incision
5 cm. in length along the anterior edge of the sternomastowd muscle in a line from
the sternoclavicular joint to midway between the angle of the jaw and the mastoid
process. The middle of the incision is to be '[]']J'j}L!bI[L the thyrohyoid membrane,
The bifurcation of the common carotid artery is an important landmark.

The superior thyroid artery is given off at the very commencement and some-
times even comes from the common ecarotid just below. The ascending pharyngeal
is the next branch, about 1 cm. above the L:.ulw:rmr thyroid. It comes off from the
deep surface of the artery ; almost opposite to it and in front is the lingual. It will
thus be seen that the (I1'-;[:anre between the lingual and the superior t]n roid, where
the ligature is to be placed, is quite small. The superior thyroid is about opposite
the upper border of the thyroid cartilage, while the lingual is opposite the hyoid
bone. Beneath the artery is the superior laryngeal nerve, but it is not hable to be
caught up by the needle in passing the ligature because it lies flat on the constrictors
of the pharynx and is apt to be a little above the site of ligation.

The veins are the only structures liable to cause trouble. They are superficial
to the arteries. On account of their irregularity more may be encountered than is
expected. The superior thyroid and lingual veins both eross the artery to empty
into the internal jugular. The facial vein is also liable to be met, as the facial artery
frequently springs from a common trunk with the lingual. The communicating
branch between the facial and external jugular vein is another one that should be
anticipated. These veins, when it is possible, are to be hooked aside; otherwise
they are to be ligated and cut.  Great care should be taken not to mistake a vein
for the artery. It might appear an easy matter to re -adily recognize the artery and
distinguish between it and the veins, but this is not always the case in the living
subject. The veins may have some pulsation transmitted to them from the ﬂ([}.-ltlfl'lt
arteries and the artery may temporarily have its pulsations stopped by pressure from
the retractors. The living artery touched by the finger seems soit and does not give
the hard, resisting impression felt in palpating the radial in feeling the pulse. The
difference in thickness of the coats is also sometimes not apparent at a first glance,

The ligature is to be passed from without inward so as to goard against wounding
the internal carotid.

Ligation of the Superior g".d'ru;afz' Artery.—The superior thyroid is the first
branch of the external carotid and’is given off close down to the bifurcation or even
from the common carotid itself just below, It lies quite superficial but of course
beneath the deep fascia. At first it inclines upward and then makes a bend and goes
downward to the thyroid gland. It gives off three comparatively small hnnr‘hq-.,
the hyoid along the lower border of the hyoid bone, the sternomastoid to the musele
of that name, anrl the superior laryngeal to the interior of the larynx. The larger
pnrtmn of the artery goes downward to supply the thyroid gland and muscles over
it, therefore the artery 15 to be looked for at the upper edge of the thyroid cartilage,
and not near the |'|:.m{| bone. The incision is the same as for Ilglltm;:{ the L"."'Ztl’_l‘l'h'll
carotid low down, viz., 5 em. along the anterior edge of the sternomastoid muscle, its
middle being opposite the upper edge of the thyroid cartilage.  Veins from the thyroid
gland—superior thyroid—will probably cover it. After the deep fascia has been
opened, the external carotid is to be recognized at its origin from the common carotid
and then the superior thyroid artery found and follow ed out from that point. The
ligature is to be passed from above downward to avoid the superior laryngeal nerve,
This nerve lies distinetly above the artery and is not liable to be 1|“|3'|_:|rl_¢l if 1'_}1:_ thyroid
artery Is followed out from its origin at the external carotid. Treves suggests ligat-
ing it between the sternomastoid and superior laryngeal branches, but it is more
readily reached closer to the external carotid artery.

Ligation of the I ingral Arfery.—The lingual artery may be ligated for wounds,
as a prr_]llmimn step to excision of the tongue, and to r‘he-::L the growth of or bleed-
ing from malignant growths of the tongue, 1'|I:ml||~ or lower jaw.,

The lingual artery springs from the external carotid opposite the hyvoid bonre
about 1 em. above the bifurcation of the common carotid. It is composed of three
parts: the first, from its point of origin to the posterior edge of the hyvoglossus

1o
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muscle; the second, the part beneath the hyoglossus muscle; and the third, the part
beyond this muscle to the tip of the tongue.

The artery 15 usually ligated beneath the hyoglossus muscle in the second part of
its course, although it is sometimes desirable to ligate it in the first part of its course.

The first part inclines upward and forward, above the greater horn of the hyoid
bone, to the hyoglossus muscle, beneath which it passes in a direction somewhat
parallel to the upper edge of the hyoid bone. It lies on the middle constrictor of
the pharynx and superior larnygeal nerve and is covered by the skin, platysma, and
fascia. It lies immediately below the stylohyoid and digastric muscles and is crossed
by the hypoglossal nerve and some veins.  This portion frequently gives off a hyoid
branch which runs above the hyoid bone. It is often missing, in which case the
parts are supplied by the hyoid branch of the superior thyroid,  From either the end
of the first part or the beginning of the second part, the dorsalis lingua branch arises.

The second part of the lingual lies on the superior constrictor and geniohyoglos-
sus muscles and is covered by the hyoglossus. It runs in a direction somewhat
parallel to the upper edge of the hyoid bone and from 0.5 to 1 em. above it.  In this
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Fria. 174 —Ligation of the lingual artery

part of its course it is usually accompanied by one or two veins and the hypoglossal
nerve is superficial to it, the hyoglossus muscle separating them. This is the part
of the artery chosen for ll:{dtli:lr'l An incision is made, convex downward, running
from below and to one side of the sy 'mphysis nearly down to the hyoid bone and
then sloping upward and back, stopping short of the line of the facial arte ry, which
can be determined by the groove on the mandible just in front of the masseter musrle

The skin, superficial fascia, and platysma having been raised, the submaxillary gland
is seen covered with a comparatively thin decp fascia. S me veins coming from the
submental region may then be encountered.  They may be ligated and divided,

The HEI}J]:IM‘-.'L”.II\ gland is next to be lifted from its bed and turned upward against
the mandible, carrying with it the facial artery, which is adherent to its under sur-
face. The tendon of the digastric will now be seen with the anterior and posterior
bellies of the muscle imlmns., an angle with its point toward the hyoid bone.  These
with the hypoglossal nerve form w Bat has beenic alled the friangle of Les. ser. It is
in this space that the artery is ligated.  The floor of the space pmn-nmh is formed
by the hyoglossus muscle, “]1i|t .mtﬂlnr]\ is seen the edge of the mylohyoid muscle.

Through the thin fascia overl ving the hyoglossus muscle can be seen the hypoglossal
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nerve, and below it, sometimes a vein. The artery lies under the muscle, while the
veins may be either on or under the muscle or both.

The apex of the angle formed by the tendon of the digastric muscle is held
down to the hyoid bone by a slip of fascia which is an expansion of the central
tendon of the muscle and the tendon of the stylohyoid muscle.  The distance at
which the central tendon of the digastric is held away from the hyoid bone varies
in different individuals and is an important fact to bear in mind in searching for
the artery. [If the tendon rests high above the hyoid bone the artery must be
looked for low down, sometimes even under the tendon; if, on the contrary, the
tendon is low down the artery may be 0.5 to 1 cm. higher up. The hypoglossal nerve
lies on the muscle and nearer to the mandible than the artery. Ii there is a vein on
the hyoglossus muscle it is apt to be below the nerve, that is, nearer the hyoid bone,
and may lie directly over the artery. The vein and the nerve are to be displaced
up towards the jaw and an incision a centimetre long made through the hyoglossus
muscle a short distance above the digastric tendon and parallel with the hyoid bone.
This incision should net be deep, as the muscle is only 2 or 3 mm. (} in.) thick.

/// Middle scalenc muscle
o '-// Posterior scalene muscle

.-\-\""‘-f‘lﬁtih:-'l'_l'id muscle

Anterior sealene muscle / e 4
subelavian vein | Suprascapular artery and vein
Cords of brachial plexus Transverse cervical artery and vein
subclavian artery

Fig. r75.—Ligation of the subclavian artery

The edges of the incision being raised and displaced upward and downward, the artery
will probably be seen running at right angles to the fibres of the muscle and parallel to
the hyoid bone. If not seen at ance it should be looked for below the incision,
nearer to the hyoid bone. Care must be taken not to mistake the vein for the artery.
That this is not an unlikely thing is shown by its occurring in the hands of a distin-
guished surgeon who had had exceptional experience in this same operation. The
ligature needle may be passed from above downward to aveid including the hypo-
olossal nerve.

Subclavian Artery.—The right subelavian artery runs from the sternoclavicular
articulation in a curved line to the middle of the clavicle. It rises 1.25 em. (%4 in.,
Walsham) above the clavicle. The innominate bifurcates opposite the right sterno-
clavicular joint. The left subclavian springs directly from the arch of the aorta,
therefore it is longer than the right by 4 to 5 cm., this being the length of the in-
nominate. As the subclavian artery passes outward itis crossed by the scalenus
anticus muscle, which divides it into three parts: the first part, extending to the
inner side of the muscle, gives off three branches, the vertedral, internal mammary,
and fhyroid axis; the second part, behind the muscle, gives off the superior intereos-
fal; the third part has no branches.




148 APPLIED ANATOMY.

The first portion of the subclavian lies very deep and operations on it have been
50 unsuccessful that T.hur have been practically abandoned. As it is frequently
involved in aneurhnh its relations are worth studving. In approaching the artery
from the surface it is seen to be covered by the sternomastoid, the sternchyoid,
and the sternothyroid muscles. The outer edge of the sternomastoid muscle corre-
sponds with the outer edge of the scalenus anticus. The three first-named muscles
having been raised, the artery is seen to be crossed by the internal jugular, the
vertebral, and perhaps the anterior jugular veins. The anterior jugular above the
clavicle dips beneath the inner edge of the sternomastoid muscle to pass outward
and empty into the external jugular or subclavian. The pneumogastric nerve crosses
the artery just to the inner side of the internal jugular vein. Below, the artery rests
on the pleura, and on the right side the recurrent Iarwtg&;ﬂ nerve winds around it.~
Behind the artery are the pleura and lung, which rise somewhat higher in the neck
than does the artery.

On the feff side the phrenic nerve leaves the scalenus anticus muscle at the first
rib, crosses the subclavian at its inner edge, and passes down on the pleura to cross
the arch of the aorta. To the inner side of the artery runs the thoracie duct, which,
as it reaches the upper portion of the artery, curves over it to cross the scalenus
anticus muscle and empty into the junction of the internal jugular and subclavian
veins. The trachea and esophagus are likewise seen to the inner side of the artery.
The thyroid axis comes off its anterior surface, the vertebral from its posterior, and
the internal mammary below.

The second porfion of the subclavian arfery lies behind the anterior scalene
muscle. In front of the anterior scalene is the subclavian vein. The phrenic nerve
runs on the muscle and at the first rib leaves it to continue down between the right
innominate vein and pleura. Behind and below, the artery rests on the pleura and
the middle scalene muscle is to its outer side. Thus it is seen that the artery passes
through a chink formed by the anterior scalene muscle in front and the middle
sr:.tu,luﬂe behind. They both insert into the first rib. The posterior scalene is farther
back and inserts into the second rib. Above the artery are all the cords of the
brachial plexus. One branch of the subclavian, the superior infercostal artery, is
ziven off near the inner edge of the anterior scalene muscle.

The third portion of the subclavian runs irom the outer edge of the anterior scalene
muscle to the lower border of the first rib.  This part of the artery is the most super-
ficial. The only muscle covering it above is the thin sheet of the platysma, lower
down the subeclavius muscle and clavicle overlie 1t; but the {:pf_r.ltinna on the vessel
are done above these structures, hence they do not interfere. There are apt to be a
number of veins in front of the artery. The external jugular and transverse cervical
veins are certain to be present and perhaps the suprascapular and cephalie, which
may enter above instead of below the clavicle. These veins may form a regular net-
work in the posterior cervical triangle above the clavicle and prove very troublesome.
Above is the brachial plexus and transverse cervical artery and still higher is seen the
omohyoid muscle. The suprascapular artery 15 lower down and usually concealed
just below the upper edge of the clavicle. The lowest cord of the brachial plexus,
formed by the first dorsal and last cervical nerves, may be posterior to the artery.
The nerve to the subclavius muscle passes down in front of it.

Ligation of the Third Portion of the Subclavian Arfery.—The head is to be
turned strongly to the opposite side and the shoulder depressed. This lowers the
clavicle and raises the omohyoid muscle and therefore gives more room to work.
The skin is to be drawn down and an masion 7.5 em. long made on the clavicle.
The drawing down of the skin is done to avoid wounding the external jugular vein.
This ‘.,l,_'l_]] 15 really fastened to the deep fascia, and the skin, platysma, and super-
ficial fascia slide over it.  On releasing the skin it slides up above the clavicle. The
middle of the incision should be a little to the inside of the middle of the clavicle.
The deep fascia is to be incised and the clavicular origin of the sternomastoid
and trapezius muscles cut to the same extent as the superficial incision.  The length
of the adult male clavicle is about 15 em. (6 in.).

The clavicular origin of the sternomastoid extends out on the clavicle one-third
of its length. The trapezius inserts into the outer third. This leaves the muddle
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third or 5 cm. of the clavicle on its upper surface free from muscles. As the
incision is 7.5 cm. long this necessitates the division of 2.5 cm. (1 in. ) of muscle,
and as the middle of the incision 15 a little to the inner side of the middle of the
clavicle this will make it necessary to divide more of the clavicular origin of the
sternomastoid than of the trapezius.  After the division of the deep fascia, fat and
veins are encountered. The scalenus anticus muscle has the subelavian vein in
front of it and the artery behind, therefore the vein must be attended to before a
search 1s made for the edge of the scalene muscle,  The veins to be encountered are
the external jugular vein, which empties into the subclavian in front of or to the
outer side of the anterior scalene muscle, and its tributaries, the suprascapular and
transverse cervical veins, as well as the anterior jugular and a communicating branch
from the opposite side of the neck. The cephalic vein not infrequently sends a
communicating branch over the clavicle to empty into the external jugular.  The
fat is to be picked away with forceps; the veins are to be held out of the way with a
blunt hook or ligated and cut. The suprascapular artery may be seen close to or
under the clavicle. The transverse cervical artery may perhaps be above the level
of the wound. The omohyoid muscle may or may not be seen, as its distance from
the clavicle is quite variable. The transverse cervical and suprascapular arteries
are not to be cut, as they are needed for the collateral circulation. As was
mentioned in speaking of the ligation of the external carotid artery, so also here it
is not always easy to distinguish between arteries and veins. The veins being
disposed of, the anterior scalene muscle 1s to be sought at the internal portion of the
wound. It runs somewhat like the lower portion of the sternomastoid, the posterior
edges of the two muscles coinciding. The phrenic nerve runs down first on the
anterior surface and then on the inner surface of the scalenus anticus. The edge of
the muscle being recognized, by following it down the finger feels the first rib.  The
artery lies on the first rib immediately behind the muscle and the vein immediately in
front of the muscle.  The tubercle on the first rib may not be readily felt because the
muscle is inserted into it.  The prevertebral fascia coming down the scalenus anticus
muscle passes from it to the subclavian artery, forming its sheath; hence, as pointed
out by George A. Wright, of Manchester ((dnunals of Swurgery, 1858, p- 362), the
edge of the muscle may not readily be distinguished and the brachial plexus is a
better guide. This is above the artery and the lower cord of the plexus lies directly
alongside of the artery. It is closer to the artery above and to its outer side than
the subclavian vein is below and to its inner side. The greatest care should be
exercised in passing the ancurism needle around the artery. The vein is not so
much in jeopardy as are the pleura and lowest cord of the brachial plexus, hence the
needle is passed from above down between the nerve and the artery and brought
out between the artery and vein.

Wounding of the pleura may cause collapse of the lung and later a septic
pleurisy, while including the nerve will cause severe pain, etc.

Collateral Civerlation after Ligation of the Third Portion of the Subclavian Avtery.
—( 1) Internal mammary with superior thoracic and long thoracic. (z) The P St
rior scapular branch of the suprascapular with the dorsalis branch of the subscap-
ular. (3) Acromial branches of suprascapular with acromial branch of acromial
thoracic. (4) A number of small vessels derived from branches of the subclavian
above with axillary branches of the main axillary trunk below (Gray).

Ligation of the Inferior Thyroid Artery.—The inferior thyroid artery, unlike
the superior, lies deep from the surface, and it is a far more difficult vessel to reach. It
is a branch of the thyroid axis, the other branches being the transverse cervical and
suprascapular.  The thyroid axis comes from the first part of the subelavian just a
little to the inner side of the edge of the scalenus anticus muscle. The inferior
thyroid artery ascends on the longus colli muscle, just to the inner side of the
scalenus anticus and almost in front of the vertebral artery.  When it reaches about
the level of the seventh cervical vertebra it bends inward and behind the carotid
artery to reach the lower posterior edge of the thyroid gland. The transverse
process of the sixth cervical vertebra, called the carofid tubercle of Chassaignac, is
above it. As it bends to go inward it gives off the ascending cervical artery. In
front of the artery are the internal jugular vein, common carotid artery, pneumo-
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gastric nerve, and the middle ganglion of the sympathetic.  The recurrent laryngeal
nerve usually passes upward behind the branches of the artery just before they enter
the thyroid gland. The thoracic duct on the leit side passes over the front of the
artery low down.

Operation.—An incision 7.5 cm. long is made along the anterior border of the
sternomastoid muscle, extending upward from the clavicle. This will bring the upper
extremity up to, or even above, the cricoid cartilage. The anterior jugular vein
will have to be ligated and the muscle displaced outward. The common carotid
artery should then be isolated and it, together with the pneumogastric nerve and
internal jugular vein, drawn outward. The omohyoid muscle may appear at the
upper edge oi the incision. Feel for the carotid tubercle on the sixth transverse
cervical process: the artery lies below the omohyoid muscle and ericoid cartilage and
below the tubercle and beneath the sheath of the carotid.  If the trunk of the sym-
pathetic or its middle cervical ganglion, which lies on the artery, is encountered, it
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Fis. 176.—Collateral circulation after ligation of the third portion of the subclavian artery.

should be pushed to the inner side, the artery isolated outwardly and ligature appliﬁl,
Do not go too far out or the scalenus anticus will be reached and the phrenic nerve
may be injured, nor too far in, to avoid wounding the recurrent laryngeal.

The thyroidea ima (inferior thyroid) veins do not cross outward nor accompany
the artery, but proceed downward on the trachea to empty into the innominate veins.

THE CERVICAL FASCIAS.

There are two fascias in the neck, the swperficial and the decp. The super-
ficial fascia has blended with it anteriorly the platysma muscle and the termination of
the nerves, arteries, and veins. The main trunks of these structures lie for all
practical purposes beneath the superficial fascia and adherent to the surface of the
deep fascia. It is for this reason that in raising the superficial structures the larger
trunks remain applied to the deep fascia and are thus less liable to be injured in the
living and mutilated in the dead. In the superficial fascia and on the deep fascia are
the superficial lymphatics.
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The superficial lymphatic nodes frequently suppurate. When they do the
abscess so formed is prevented by the deep fascia from reaching the parts beneath, so
the pus works its way out through the skin. As the superficial fascia is loose, if
the abscess is slow in formation, 1t may extend for a considerable distance under the
skin.

Sebaceous cysts are common in the neck. As they are superficial to the deep
fascia, which is not involved, they can be removed without fear of wounding any
important structures. The veins do not overlie them; they are always superficial
to the veins, therefore there is no danger of wounding the external jugular.

The Deep Cervical Fascia.—The deep cervical fascia completely envelops
the neck and sends its branches in between all its various structures. [t is the
fibrous tissue that both unites and separates all the different structures to and from
each other. Where this fascia is abundant it forms a distinet layer, but where it i1s
scant it is simply a small amount of connective tissue between two adjacent parts.
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Fic. 177.—Transverse section of the neck through the sixth cervical vertebra.

To follow all the processes of the deep fascia through the neck between its innumer-
able structures is impossible—nor is it necessary. The main reason for studying the
deep cervical fascia and its various parts is to understand the course pursued by
abscesses and infections. This is best done by limiting oneseli to the main super-
ficial layer and some of the larger layers crossing from side to side.

The principal layers of the deep cervical fascia are the superficial layer, which
completely encircles and envelops the neck, the prevertebral laver, which passes
from side to side in front of the spinal column, and the prefracheal layer, which passes
from side to side in front of the trachea.

The Superficial Layer.—The superficial layer of the deep fascia envelops the
whole of the neck, with the exception of the skin, platysma, and superficial fascia.
It is attached above to the occipital protuberance, the superior curved line of the occi-
put, the mastoid process, then blends with the capsule of the parotid gland, then passes
to the angle of the jaw and along the body of the mandible to the symphysis,
whence it proceeds around the opposite side in the same manner. Below it is
attached to the sternum, upper edge of the clavicle, acromion process, and spine of
the scapula, thence across to the vertebral spines, to which and to the ligamentum
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nuchz it is attached up to the occipital protuberance. In the front of the neck it
passes from the mandible down to be attached to the hyoid bone and thence down-
ward to the sternum and clavicle,

From the under side of this superficial layver processes of fascia come off and
envelop the various structures of the neck. Every separate structure of the neck
is covered by it and therefore separated from the adjacent parts by a more or less dis-
tinct layer of the fascia. In many places it is quite thin or almost imperceptible,
amounting to but a few shreds of fibrous tissue, in other places it is more distinet,
forming more or less marked capsules, as in the case of the thyroid and submaxillary
elands, or fibrous layers, as in the case of those in front of the vertebrae and trachea.
Postertorly in the median line the superficial layver of the deep fascia sends a process
which covers the under surface of the trapezius muscle.  Anteriorly another process
is given off to cover the under surface of the sternomastoid muscle. The super-
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Frg. 178 —Deep cervical fascia. The pharynx and larynx have been cut away, exposing the prevertebral and
pretracheal layers.

ficial veins of the neck, the anterior, external, and posterior jugulars, lie on or in
the deep fascia, being stuck to or blended with its upper surface.

About 3cm. (1Y in.) above the sternum the deep fascia splits into two layers,
one to be attached to the anterior and the other to the posterior edge of the sternum
in front of the sternohyoid and sternothyroid muscles.  Between these two layers is
the space of Buwrns; it contains the lower ends of the anterior jugular veins with
the branch that joins them, some fatty tissue and lymphatic nodes, and the sternal
origin of the sternomastoid muscle.  Sometimes a vein comes up from the suriace of
the chest below to open into the anterior jugular vein,

The preveriebral laver passes from side to side directly on the bodies of the
vertebrae, Tt covers the muscles attached to the spine, as the scalene, longus colli,
rectus capitis anticus, and also the nerves, as those of the brachial plexus, coming
from the spine. On reaching the carotid artery and jugular vein it helps to form
their sheath.  Its upper edge is attached to the base of the skull at the jugular fora-
men and carotid canal and thence across the basilar process to the opposite side.
Inferiorly it passes down on the surface of the bodies of the vertebrae nto the pos-
terior mediastinum.,
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From the sheath of the vessels outward, beyond the posterior edge of the sterno-
mastoid muscle, the prevertebral fascia covers the scalene muscles, the brachial plexus
of nerves, and the subclavian artery. On reaching the clavicle the fascia is attached
to its upper surface, blending 1.1.|Lh the superticial layer; it is then continued down
over the subclavian :|'r|u.~,|:~lq:1 forming its sheath, and ends as the costocoracoid mem-
brane. The part over the subclavian artery and vein is continued over them and
the brachial plexus and jellows them into the axilla. This fascia forms the floor of
the posterior cervical triangle; the roof is formed by the superficial layer of the deep
fascia. It is between these layers that the suprascapular artery and veins run.  The
descending branches of the cervical plexus, the spinal accessory nerve, omohyoid
muscle, and some fat and lymph-nodes are also found there.

The prefracheal laver passes from side to side in front of the trachea. Laterally
it too blends with the sheath of the vessels and is continued posteriorly behind the
pharynx and cesophagus as the buccoplaryngeal fascia.  In front it blends in the
median line with the superficial layer and is attached to the hyoid bone and cricoid
t’_‘lrtIhQ’F It splits to enclose and form a capsule for the thy roid gland, and below en-
closes in its meshes the inferior thyroid veins, and thence passes to the arch of the
aorta to be continuous with the pericardium.  Laterally it passes under the sterno-
hyoid, omohyoid, and sternothyroid muscles to blend with the sheath of the vessels
and the layer on the posterior surface of the sternomastoid muscle. This is its
lateral limit. Underneath the sternomastoid muscle a loop of fascia proceeds down-
ward from the omohyoid muscle to the first rib.  This is derived from the sheath
of the vessels beneath and the layer on the under surface of the sternomastoid
superficially.

The sheath of the vessels envelops the carotid artery, jugular vein, and pneumo-
gastric nerve.  Thin layers of fascia pass between these structures, separating one
from the other. The sheath is formed by the union of the outer edge of the pre-
tracheal fascia and the prever rtebral fascia, with the fascia lining the 1.11'.If|LI' surface of
the sternomastoid muscle.  This sheath follows the vessels down into the chest and
out into the axilla,

The capsule of the paretid gland is formed by the splitting of the superficial
layer of the deep cervical fascia as it passes from the mastoid process to the angle of
the jaw. Its superficial portion is attached to the zygomatic process. Its deep por-
tion passes from the styloid process to the angle of the jaw and is known as the
stylomandibular ligament.

The capsule of the submaxillary gland is formed by a splitting of the superhcial
layer at the hyoid bone. It forms the covering of the gland and from the hyoid
bone sends a process upward which lies on the (Eli‘-_l'.:-l'l'll_ and mylohyoid muscles
and follows the latter up to be attached along the mylohvoid ridge ‘of the mandible,
It proceeds with the submaxillary gland around the posterior edge of the mylohyoud
muscle to cover its upper surface. The stylomandibular ligament alluded to above
separates the parotid from the '-:-lll.”JI]'hI.\l]I-_LI!"l. gland.

The capsule of the thyroid gland is not very thick and the gland is readily
separated from it, as is also the case with the submaxillary gland. It is continued
downward in front of the trachea as the pretracheal laver and laterally it blends with
the sheath of the vessels. It follows the vessels downward into the chest and is
continuous with the pericardium, The veins of the gland, which are at times very
large, run beneath the capsule and bleed freely if wounded.

The Buccopharyngeal Fascia.— Between the pharynx in front and the ver-
tebral column behind is the retropharyvngeal space. The fascia forming the pos-
terior wall of this space is the prevertebral fascia already described. Inr]]:]nn' its
anterior wall is a thm layer of connective tissue called the buccopharyngeal fascia.
[t invests the superior constrictor of the pharynx and is continued forward on the
buccinator muscle. It is continued downward behind the pharynx and wsophagus
into the posterior mediastinum: laterally it blends with the sheath of the vessels
and is continuous with the pretracheal fascia around the larynx, trachea, and thyroid
gland (Fig. 179).

Abscesses of the Neck.—Abscesses of the neck usually arise in connection
with the lymphatic nodes. They may also start from infected wounds, carious
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teeth, suppuration of the thyroid gland, and other causes. They may have their
course influenced by the various layers of the deep fascia.

Pus in the Submaxiliary Region.—As the submaxillary space has the mylo-
hyoid muscle as its floor, abscesses here show below the body of the mandible
between it and the hyoid bone.  Usually they point towards the skin. Infection of
this space may occur from the teeth. Tillmans (“* Surgery,”” vol. 1, p. 434) saw a
case in which in four days the pus caused death from infection of the mediastinum
and pleura. This proceeded downward from a badly extracted tooth and thence
under the deep fascia of the neck to the chest.

The pus, flling the submaxillary space, as can also occur in Ludwig's angina,
which is an infective inflammation of the submaxillary and sublingual regions, may
follow the lingual and facial arteries to the sheath of the great vessels and down into
the superior mediastinum. The infection in Ludwig’s angina may pass around
the posterior edge of the mylohyoid muscle and involve the structures around the
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base of the tongue and pharynx, and produce cedema of the larynx and death (see
page 200).

Pus superficial fo the decp fascia tends to perforate the skin and discharge
externally. If it is slow in forming it may sink down and pass over the clavicle
onto the upper portion of the chest.

Pus in the suprasternal nolch or space of Burns bulges anteriorly but may
perforate posteriorly.  The sternothyroid and sternohyoid muscles are attached to the
posterior surface of the sternum; but the layer of fascia on their anterior surface is
very thin, so that pus may either pass between the muscles or perforate them and so
pass down in front of the pretracheal fascia close to the under surface of the sternum.
It would then tend to show itself in the upper intercostal spaces, close to the
Sternum.

P between e f:;'.ru"n?rﬁwr.-" arel J.-f‘,r&.:'.:ﬁ.:-f;;f 4-".:;_]1-;'3, as may occur from abscesses
of the thyroid gland, tends to work its way downward rather than laterally. The
pretracheal fascia at the sides blends with the sheath of the vessels and the fascia
covering the posterior surface of the sternomastoid muscles. In this space lie the
sternohyoid, sternothyroid, and omohyoid muscles. The pretracheal fascia is beneath
them and the superficial layver of the deep fascia above. Pus can follow the posterior
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surface of these muscles down behind the sternum in front of the innominate veins
and arch of the aorta.

Pus belween the prefracheal and prevericbral layers cannot go lurther to one
side than the sheath of the vessels. Therefore it follows the trachea and e sophagus
down into the posterior mediastinum. This space, between these layers, 1s some-
times called the zisceral space because it contains the cesophagus, trachea, and
thyroid gland. Pus in this space can also perforate into the trachea, pharynx,
mnphd"ua or even extend laterally and involve the great vessels.

Ii the anterior portion of the thyroid gland suppurates, the pus may perforate the
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thin pretracheal fascia covering it and pass down behind the sternohyoid and sterno-
thyroid muscles into the anterior part of the superior mediastinum.

Pus ﬁmfw‘f-:?r o the prevertebral fascia, as from caries of the vertebra, if high
up may bulge into the pharynx, forming a retropharyngeal abscess. [t t'r‘un follow
the scaleni muscles and brachial plexus down around the axillary artery into the
axilla. In the neck it shows itself posterior to the carotid arteries and to the outer
edge of the sternomastoid muscles.

Pus in the sheath of the great vessels, when originating from lymphatic nodes,
may first raise the sternomastoid musele and show itself along its anterior border;
it may perforate the lumen of the vessels; it may pass down with the vessels into the
superior mediastinum; or it may bulge into the visceral space between the pre-
vertebral and pretracheal layers and follow the trachea and cesophagus down into the
chest. Should it tend outwardly it may break into the posterior cervical triangle
between the prevertebral and superficial layers and show itself above the clavicle.
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Retropharyngeal Abscess.—Pus which tends to point into the pharynx may come
from disease of the vertebrae, in which case it is posterior to the prevertebral fascia;
or it may originate from the lymphatic nodes in the retropharyngeal space.

When coming from caries of the vertebra, it may point either in the pharynx
or, pushing its way outward, pass behind the great vessels and show itseli behind
the outer edge of the sternomastoid muscle. [ have seen it point in both these
places in the same case. When originating in the retropharyngeal space it lies in
front of the preveriebral fascia and behind the buccopharyngeal fascia. It either
points forward into the pharynx gr, geing down, follows the posterior surface of the
aesophagus into the posterior mediastinum. It may also perforate the esophagus
and enter its lumen.

Pus in the Posterior Cervical Triangle.—I1f above the prevertebral laver this
bulges directly forward and tends to open through the skin.  Its progress downward
is obstructed by the attachment of the superficial layer to the top of the clavicle as
it blends with the prevertebral layer. If pus is beneath the prevertebral laver it may
then follow the brachial plexus and subclavian artery down beneath the clavicle and
appear in the axilla. The attachments of the costocoracoid membrane tend to direct
the pus laterally under the pectoralis minor muscle into the axilla rather than to allow
it to come forward on the anterior portion of the chest,

LYMPHATICS OF THE NECK.

The lymphatics of the neck are both superficial and deep. The superficial
nodes communicate freely with and end in the deep ones. For the sake of conven-
ience we may divide them into a fransverse sef, embracing the swbmental, submaxillary,
superficial upper cervical (behind the angle of the jaw), posterior awricwlor, and
occiprtal nodes; and five longitudinal sefs, one along the great vessels and another, a
posterior set, in the posterior cervical triangle.

The Transverse Lymphatics.—The submental nodes, also called the supra-
hyoid, lie beneath the chin and drain the region of the lower lip and chin and anterior
part of the floor of the mouth. These will be enlarged in children with ulcerative skin
aftections of these regions. They may also be involved in carcinoma of the lower lip,
especially if near the median line. That the submental nodes drain the tissues of the
anterior portion of the mouth and probably the tongue itself is shown by Henry T.
Butlin ( ** Surgery of Malignant Disease,’” p. 153), who states that the submental
nodes are frequently affected in carcinoma of the tongue when its tip is involved.

The swbmavillary nodes are beneath the body of the mandible in the sub-
maxillary triangle. They drain the lips, nose, floor of the mouth, gums, anterior
portion of the tongue and side of the face. These are the nodes most frequently
aftected in carcinomatous affections of the lips and anterior portion of the tongue.
Henry T. Butlin (**Surgery of Malignant Disease,”” p. 153) calls attention to the
fact that in malignant disease of one side of the anterior portion of the tongue the
lymphatics of the opposite side may also be involved, thus showing that the lym-
phatics of the two sides of the tongue freely anastomose. This is contrary to what
exists as regards the arteries, which anastomose hardly at all across the median line.
He also states that one or more of the lymphatic nodes is frequently imbedded in the
substance of the submaxillary gland. Therefore the submaxillary gland is excised at
the same time as the affected lvmphatic nodes,

The superficial wpper cervical (subparvotid) modes arve just below the parotid
lymphatics and behind the angle of the jaw. They drain the region embraced by
the masseter muscle as far back as the ear. They may be enlarged in affections of
the skin and scalp above. Therefore in children with enlargement of these nodes
the source of infection should be sought in those regions.

The posterior awricular nodes are behind the ear on the mastoid process and
insertion of the sternomastoid muscle. In practice they are encountered as small
(1 em. ), round swellings behind the ear, which are usually quite tender to the touch.
This is probably due to their being placed on a hard, bony base. When enlarged
they are often the subject of operations.
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The superficial occipital nodes are just below the superior curved line of the
acciput or a little lower down in the hollow below the occiput between the posterior
edge of the sternomastoid and anterior edge of the trapezius muscles, resting on the
splenius.  These are the nodes that are enlarged in syphilis and are to be searched
for in endeavoring to establish a diagnosis.

Superficial and Deep Nodes. — The tive sets of nodes just described, viz., the
submental, submaxillary, superficial upper cervical, posterior auricular, and superficial
occipital, are all regarded as superficial nodes. As a matter of fact this division of the
]_'E'mplmtic nodes into superficial and deep is not of practical value. The communica-
tion between the various nodes is quite free.  Adjacent nodes communicate and the
superficial nodes communicate with the deep ones below.,

On account of this an affection is not always limited to a single node but often
invelves those to each side and those lying still deeper.  In the submaxillary region
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the nodes will almost certainly be found to lie under the fascia along with the sub-
maxillary gland. When the oceipital nodes are enlarged they may not only be
found in the space already described but also on the adjacent trapezius and sterno-
masteid muscle and even beneath the outer edge of the trapezius below the deep
fascia.

The Longitudinal Lymphatics.-~These are along the great vessels,—the
anterior cervical lymphaties,—and in the posterior cervical triangle.

The anferior cervical lvmphatics is the name given o those which tend to show
in the anterior cervical triangle either beneath or in front of the sternomastoid
muscle, between it and the median line.  There are some nodes in the median line
but they are almost all deep down in the neck above the sternum. The other nodes
may be either superficial or deep, mostly deep, along the edee of the sternomastoid
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muscle. They follow the sheath of the vessels. This is a very extensive chain of
nodes. l]:lu may extend in all directions. As regards depth 1.111,,1. may be on the
{lup fascia :tl{mw the edge of the sternomastoid or fuﬂml.lm.-; the external jugrular
vein,  [f du_]n_r' they follow the internal jugular vein and carotid artery directly
up to the base of the skull, also behind and below the mastoid process and along-
side of the transverse process of the atlas (first cervical vertebra). They extend
under the sternomastoid posteriorly, deep in the suboceipital region.  Should
they be enlarged downward they will protrude behind the posterior edge of the
sternomastoid into the posterior cervical triangle; if anteriorly they will follow i
down into the space of Burns in front of the trachea and thence into the superior
mediastinum.

The posterior cervical nodes show behind the posterior edge of the sternomastoid,
along the edge of the trapezius, and also above the clavicle. They not infrequently
fill the posterior cervical triangle and extend beneath the muscles on each side.

Below they may be continuous with enlarged nodes in the axilla and extend
anteriorly under the sternomastoid into the pretracheal region and mediastinum.
They are frequently excised for both tuberculosis and carcinoma. In so doing
particular care 15 to be taken on account of the transversalis colli and suprascapular
arteries and veins, with which they may lie in contact, as well as the terminal por-
tion of the external jugular.

Postpharyngeal Nodes.—In the retropharyngeal space, toward the sides,
between the buccopharyngeal fascia in front and the prevertebral fascia behind are
located one or two nodes (see buccopharyngeal fascia, page 153, and retropharyn-
geal abscess, page 156). They seem to be the starting point, sometimes, of retro-
ph.lrtngf_al abscess. They do not appear to get enlarged and project into the
pharynx as tumors, as might be expected, so that they are not subjected to any
surgical procedures,

Operating for the Removal of Enlarged Cervical Nodes.—This opera-
tion may be one of the most serious in surgery.  Sir Frederick Treves says: ** An
operation of this kind should not be undertaken unless the surgeon has perfect con-
fidence in his practical knowledge of the anatomy of the neck. Scarcely an instance
can be cited in the range of operative surgery where a knowledge of the structure
and of relations 15 more essential than in these excisions.'” The main difhculties
encountered are in the avoidance of nerves and the control of hemorrhage. Air
may enter the veins and cause death, and the thoracic duct may be wounded. The
latter accident sometimes results fatally. The difficulty of the operation will de-
pend on the size and number of the nodes, their location, and the character of the
inflammation or other changes they have unclurgt::um_. In an early stage the nodes
may be lying loose in the tissues and can be readily turned out when once exposed.
Later they may be matted to the surrounding structures by inflammatory deposits
and then their separation is a matter of difficulty and danger.

The skin incisions may be either longitudinal or more or less transverse. The
longitudinal incisions are ||-1:|||.11. along either the anterior or p:httrmr border of
the sternomastoid muscle, or the anterior edee of the trapezius. The transverse
incision may be either opposite the hyoid bone—when it may be prolonged around
the angle of the jaw and up to the m: istoid process and over the suboccipital glands,
or above the clavicle.

As the skin and superficial structures are cut and the deep fascia opened,
t]n superficial veins will be cut, hence the first anatomical fact to be borne in mind
is the probable location of the veins. The most important of these i1s the external
jugular. The internal jugular below the hyoid bone lies under the sternomastoid
muscle and therefore is protected until the deeper dissection is begun.  The external
jugular runs about in a line from the angle of the jaw to the middle of the posterior
edee of the sternomastoid muscle and thence downward to about the middle of the
clavicle. Therefore an incision along the posterior edge of the sternomastoid will
divide it at about the middle of the muscle, and the surgeon should be prepared to
guard against an undue loss of blood when it is cut. Opening into the external
]Ll."ul.u posteriorly between the middle of the sternomastoid musele and the elavicle
below are the posterior jugular, the transverse cervical, and the suprascapular veins.
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These latter open into the external jugular 1 or 2 em. above the clavicle and are
almost certain to be cut in operations in the supraclavicular fossa.  An incision
along the anterior edge of the sternomastoid low down will cut the anterior jugular
vein a short distance above the sternum as it winds beneath the sternomastoid to
empty into the external jugular. An incision along the anterior border of the
sternomastoid from its middle up is bound to cause free hemorrhage,  The external
jugular behind the angle of the jaw communicates with the facial, which empties into
the internal jugular; hence division of the external jugular at this point also drains
the blood almost directly from the internal jugular. A carelessly deep incision may
wound the internal jugular itself in the region jmu.l::rn r to the hyoid bone. The
internal jugular is more superficial at this point than it is lower down. The temporo-
maxillary and posterior auricular veins will also be cut behind the ramus of the jaw.

Not only are \'uins cut but also nerves. The middle of the posterior edge
of the sternomastoid is the point of departure of several nerves. The superficial
cervical runs directly transversely inward toward the thyroid cartilage. The auricu-
laris magnus goes up to the lobe of the ear, and the 'occ:ipit:a]is minor follows the
posterior edge of the muscle up to the occiput.  These three nerves are nerves of sen-
sation and if they are divided only a certain amount of temporary ansthesia will be
produced over the parts they supply, hence their division is not a matter of much
moment. The auricularis magnus is the largest of the three. The descending
branches of the cervical plexus, which leave the posterior edge of the sternomastoid
muscle immediately below the nerves just mentioned, proceed down under the deep
fascia and will be seen only in a deeper dissection. The nerve which it is absolutely
important to avoid is the spinal acecessory. This enters the sternomastoid muscle
on its under surface some little distance back of its anterior edge and 3 to 5 em.
below the mastoid process. It sends a branch to the muscle and leaves its posterior
edge about its middle. It then passes downward and outward across the posterior
cervical tri;':r'li{!& under the deep fascia to enter the deep surface of the trapezius. 1f
this nerve i1s divided, paralysis of the trapezius will certainly follow and as it is a
motor nerve the shoulder of that side will drop considerably. This will be a perma-
nent deformity because motor nerves do not seem to have their functions restored
by time as so usually occurs when the nerves of sensation are divided.

If the nodes to be removed are superficial ones there are no other structures to
be feared and the operation will be an easy one. If they lie deeper, then the sheath
of the sternomastoid muscle is to be divided and the muscle pulled outward.  Just
above the level of the cricoid cartilage a small artery, the sternomastoid branch of
the superior thyroid, enters the muscle and it will be divided. As the sternomastoid
15 raised and pulled outward care must be taken to avoid wounding the spinal
accessory nerve.  As this nerve enters the muscle from 3 to 5 em. below the mastoid
process and some distance back from the edge of the muscle, if it is necessary to
divide the muscle it is best done high up above the entrance of the nerve, or low
down. By so doing the nerve bup]ﬂv (from the spinal accessory ) and blood supply
are not interfered with and the function of the muscle is not so much impaired as
it would be if divided near the middle. The nodes not only possess their own
capsule but also a covering from the connective tissue in which they lie. There-
fore to remove them they must be detached and separated from it usually by blunt
dissection.  When these strands of fibrous tissue from the nodes to the surrounding
parts are strong they have to be caught with forceps and cut. They are to be
clamped, to avoid possible bleeding. When the angle of the jaw is reached the
communicating branch between the facial and external jugular veins must be
clamped and cut. The parotid gland is to be pulled upward and inward. The
nodes may stick to the jugular vein and carotid artery.  The vein is on the outside
and is likely to be the first encountered. When distended it overlies the artery.
If collapsed its presence may not be suspected.  Feel for the pulsation of the carotid
artery and avoid the structure just to its outer side. The jugular vein may be so
involved in the mass as to necessitate its removal. In such a case remember that
posteriorly between it and the carotid artery is the pneumogastric nerve.

The sympathetic nerve lies deeper in the fascia toward its posterior surface and
15 not so likely to be wounded. Its superior cervical ganglion lies opposite the



160 APPLIED ANATOMY.

second and third vertebrze.  Working still higher, the transverse process of the
atlas or first cervical vertebra will be felt and seen below and to the inner side of the
mastoid process. The connective tissue adherent to the nodes is attached to this
transverse process and may have to be cut loose or scraped away. In doing so
keep to the outer edge because the jugular vein and internal carotid artery lie on its
anterior surface. '

Beneath the sternomastoid runs the anterior scalene muscle and on it, coming
from the third, fourth, and ffth cervical nerves, is the phrenic nerve; so that it is
not permitted to dig into and disturb the muscular mass to the outer side of the
common carotid artery on which these nodes frequently lie. -

In operating in the submental region there is nothing to fear.  The space
between the two anterior bellies of the digastric muscles on the sides, the hyoid
bone below, and down to the anterior surface of the mylohyoid muscle beneath, can
be cleared out with impunity.
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fir the submaxilfary region remember that the fascia covering the submaxillary
gland is thin, so that the gland will probably be exposed as soon as the superficial
structures are raised.  As the facial artery and vein cross the mandible just in iront
of the masseter muscle, the vein is posterior.  The artery goes under the gland and
is adherent to it, so that as the gland is raised the artery 1s brought up also. The
facial and lingual veins usually empty into the internal jugular, but, as shown in Fig.
168, they may receive a communicating branch from the external jugular and the
anterior jugular and continue down as the anterior jugular to empty into the
external jugular low down in the neck, beneath the sternomastoid muscle. The
hypoglossal nerve will be seen lying on the hyoglossus muscle, but it is readily
avoided.  The lingual artery i1s beneath the hyoglossus muscle anteriorly but both it
and the facial must be looked for as one nears the posterior belly of the digastric.

I the lowwer cervical region, opposite the cricoid cartilage, the omohyoid muscle
will be met. It will sometimes be necessary to divide it.  The sternohyoid and sterno-
thyroid muscles and the thyroid gland are to be drawn inward and the sternomastoid
outward, One should always keep away from the thyroid gland, as the recurrent
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laryngeal nerve runs behind it and on the wsophagus near the trachea. Cutting it
will probably cause a permanent alteration in the voice. Ii the internal jugular vein
has been removed, as it may be on one side, but not on both, beneath it one is
liable to encounter the inferior thyroid artery below Chassaignac's tubercle on the
sixth cervical vertebra, and further out the phrenic nerve on the scalenus anticus mus-
cle, and lower down the transverse cervical and suprasc =||;~uhu arteries.  The inferior
tlwrml:! veins usually run downward to empty into the innominate veins, but the
lower portion of the anterior jugular vein and the middle thyroid veins will probably
have to be ligated. The course of the various veins is quite irregular and large
venous branches may be encountered at any place.

fn the posterior cervical triangle the spinal accessory nerve must be avoided as
it runs down and back from the middle of the posterior edge of the sternomastoid
muscle. The external jugular, posterior jugular, transverse cervical, and supra-
scapular veins may all require ligation. Beneath the deep fascia (superficial layer)
are the descending or supraclavicular branches of the cervical plexus from the third
and fourth cervical nerves. Care should be taken not to mistake them for the
spinal accessory nerve. i the nerve has been divided it should be sutured together
again at the Lﬁﬂ‘l]:]ttlnn of the t:]urlnnn It is ]mr{th necessary to caution against
1.1.0um:|1m{ the subclavian vein; it i1s in front of the anterior scalene muscle. The
artery is behind the muscle. Do not dig under it. It rests on the pleura, a wound or
tear of which may mean a septic pleunisy and death. In the angle formed by the
junction of the internal jugular vein and subclavian on the left side is the thoracic
duct. If wounded death may ensue through persistent leakage of lymph, but not
infrequently healing eventually occurs.  Wounding of the corresponding lymphatic
duet on the right side is not considered so serious, the chyle being carried by the left
duct. The cords of the brachial plexus run down and across the posterior cervical
triangle above the subclavian artery, but a little care will enable one to avoid them.
This is one of the regions of the body in which exact surgery is essential.

OPERATIONS ON THE AIR-PASSAGES.

The pharynx may be opened just below the hyoid bone,—sublyoidean pharyu-
gotomy. The larynx may be opened in the median line,—#hyrotomy. The erico-
thyroid membrane may be opened, —faryugofomy. The trachea may be opened,—
tracheotomy.

Subhyoidean pharyngotomy is the entering of the pharynx by means of an
incision below the hyoid bone. This is an extremely rare operation. [t may be
performed for the removal of foreign bodies or tumors.  The incision may be made
just below the hyoid bone and parallel to its border. This will divide the com-
mencement of the anterior jugular vein, perhaps near the median line, perhaps toward
the side. A transverse vein usually runs from one anterior jugular vein to the other
across the median line at this point. Attached to the hyoid bone nearest to the
median line is the sternohyoid muscle, then farther out the omohyoid, and still farther
out the thyrohyoid. A small artery, the thyrohyoid, a branch of the superior thyroid,
or sometimes of the lingual, will be divided.

The thyrohyoid membrane being incised, access is obtained to the fatty tissne
at the base of the epiglottis.  If the incision is carried directly backward the epiglottis
will be cut through at its base.  If, however, it is kept close to the hyoid bone and
made upward, the pharvnx will be entered in front of the epiglottis and at the
root of the tongue. [If the incision is carried too far toward the sides the superior
thyroid artery and even the external carotid itself will be cut; if carried too low down
on the thyrohyoid membrane, then the superior laryngeal artery and nerve may both
be wounded. Attention has already been called to the thy rr:rh}mcl branch.

Thyrotomy is the division of the thyvroid cartilage in the median line. The
sternohyoid muscles almost touch in the median line. The division should be
exactly in the median line.  This will avoid wounding the anterior jugular veins. i
not in the median line the ncision will wound one of the vocal cords.  Impairment
of the voice certainly follows this operation; it is only performed for the removal of
foreign bodies or growths.

11
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Laryngotomy is the opening of the cricothyroid membrane. It is rarely
done, but it is of service in cases of choking from obstruction of the larynx, foreign
bodies, etc.

There is not sufficient room between the cricoid and thyroid cartilages to do
this operation properly until puberty has been reached and the larynx has EI'I.I:IT'“"L*d
The cricoid cartilage is narrow in front but wide behind.  Its upper edge rises raplclh
as it passes backward, forming an upper crescentic border, the concavity being
upward. The lower edge of the thyroid is concave downward. Thus the two edees
make an oval opening in front which in children is too small to hold the tracheotomy
tube. The nearness to the vocal cords is also a serious objection. Performing a
laryngotomy is the easiest and quickest way to enter the air-passages. Both the
thyroid and cricoid cartilages in the median line are practically subeutaneous. A lon-
ritudinal incision of the skin is usually advised, after which a transverse incision is em-
ployed for opening the cricothyroid membrane. The tube is to be shorter than the one
ordinarily used for tr m_he:}tmny The cricothyroid artery, running across the mem-
brane, is usually too insignificant to cause any trouble; it is nearer the thyroid cartilage,
therefore the cut through the membrane should be close to the cricoid c.lrtthge

Tracheotomy is the opening of the trachea. There are two varieties, the
high and the low, according as the tube is inserted above or below the isthmus of
the thyroid gland. When in the adult male the neck is in line with the axis of the
body the lower border of the cricoid cartilage is about 4 em. (112 in.) above the
sternum.  When the head is tlted far back the larynx is drawn upward and the
lower border of the cricoid is 6 em. (about 214 in.) above the sternum. Hence in
doing a tracheotomy the head is to be tilted far back. The total length of the
trachea is 10 to 12 cm. (Morris, Hensman), beginning opposite the sixth cervical
vertebra, —upper border in the child and lower in adults, —and ending opposite the
fifth dorsal. ~ About half of it is above and hall below the top of the sternum. [t is
composed of 14 to 2o rings.  In the adult the isthmus of the thyroid gland covers
the second, third, and fourth rings. There are about eight rings above the sternum.
~ According to Symington and Guersant (Treves) the diameter of the trachea is
about as follows:
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A knowledee of the size of the trachea is necessary in order to select a trache-
otomy tube of a size suitable to the particular case. The liability is to select too
large a tube for young children, particularly infants. If this is done it may be very
difficult to introduce the tube, or the trachea may even be torn in the attempt. In
operating, an incision 2.5 to 3 em. long is to be made in the median line. This
may cut the anterior Juull.u vein.  If carried near to the sternum it will certainly
divide the Lc}mmmm.ltlm: branch between the anterior jugulars at that point. The
top of the incision in a child will be aver the cricoid cartilage, and as soon as the skin
has been divided the finger is to be inserted and the cricoid cartilage felt and recoe-
nized. This will show how deep the trachea lies. In very young children the
isthmus of the thyroid gland is hiable to come up to the cricoid cartilage and the dif-
ficulty of displacing it far enough down to allow the tube to be inserted is such that
it may be best to divideit.  Therefore after the skin and deep fascia have been divided
and the cricoid recognized by the finger the soft tissues covering the trachea imme-
diately below the cricoid are grasped on each side with a hamostatic forceps and
divided between them. These tissues may embrace the isthmus of the thyroid gland,
the edges of the sternohyoid muscles, some veins, branches from the superior and
inferior thyroids, and the fascia covering the gland and overlying the trachea.

The trachea should be cleared before opening it. A sharp hook is inserted into
the ericoid cartilage to steady it and an incision is made into the trachea from below
upward. In making this incision the utmost care must be taken not to cut through
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the trachea and wound the asophagus behind.  The trachea of a child is not the hard
resisting structure of the adult. It is a soft tender tube easily compressed and readily
torn by roughness, or punctured with a knife. Forceps do not readily hold in it and
stitches through it are liable to tear out.  Only the very tip of the point of the knife
should be allowed to enter the tube. The utmost care must be taken to keep in the
median line.  This is to be accomplished by using the cricoid cartilage as a guide
and by seeing that the position of the head is straight. Cutting to either side of the
trachea will cause wounding of the common carotid arteries.  Below the isthmus of the
thyroid gland and running down on the trachea are the inferior thyroid veins. The
superior and middle thyroid veins empty into the internal jugular vein, but the
inferior thyroids go downward to empty into the innominate.  These veins will be cut
if a low tracheotomy is done. In the infant the innominate artery and sometimes,
though rarely, the left carotid encroach on the suprasternal notch and may be wounded
it the incision i1s carried too low. The left innominate vein as it crosses to the
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right side is liable, especially in very voung children, to show quite plainly above the
sternum and would certainly be cut if the deep incision was carried as far down as
the top of the sternum. An anomalous artery, the thyroidea ima, a branch of the
innominate, sometimes passes upward on the trachea.  On account of the presence
of all these vessels it is not allowable to do any cutting of the deep parts just above
the sternum; they are simply to be depressed by blunt dissection and kept out of
the way with retractors while the trachea is being incised. The ecricoid cartilage is
never to be incised. It is far more firm and resistant than the trachea and it serves
to keep the trachea from collapsing. The proximity of the tracheotomy tube to the
vocal cords would result in interference with their function.

The method of Bose consists in dividing the fascia overlying the trachea near
the cricoid cartilage and pushing it down, carrying the isthmus and veins with it,
and introducing the tube into the space so cleared. This is so difficult that it is
better to divide the isthmus, as already described.

OFPERATIONS ON THE THYROID GLAND.

The operations which are done on the thyroid gland are lication of its arterial
supply and complete or partial removal. These necessitate a knowledge particularly
of its blood supply and structure. ; :

The thyroid gland consists of an isthmaus and two lateral lobes. The isthmus
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crosses the second, third, and fourth tracheal rings in the adult. In children it may
approach nearer to the cricoid cartilage.

The lateral lobes lie under the sternohyoid and the sternothyroid muscles.
They rise as high as the oblique line on the sides of the thyroid cartilages which
marks the insertion of the sternothyroid muscles. The lobes descend to the level
of the sixth ring of the trachea, which is two rings below the isthmus, about two
centimetres above the sternum.  The inferior constrictor of the pharynx is beneath
the gland. The thyroid gland is covered by the prefracheal fascia and possesses
a capsule of its own besides. This fascia envelops the gland and its capsule, and
from its posterior surface is prolonged down on the trachea and envelopes the
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vessels coming to and leaving the gland. Therefore we might say that the inferior
thyroid veins are ## the pretracheal fascia.

As the fascia leaves the gland at the sides one portion of it blends with and
helps to form the sheath of the vessels. The other or deeper portion continues
around the pharynx and aesophagus, forming the buccopharyngeal fascia. In freeing
the gland and its capsule from the overlying pretracheal fascia care must be taken,
as pointed out by James Berry (** Diseases of the Thyroid Gland,”” p. 269), not to
be led by this fascia too far posteriorly and therefore wound, as has been done, the
pharynx or trachea. ]

The veins of the gland are more prominent and dangerous than the arteries.
They ramify beneath the capsule and as long as the capsule is not torn the bleeding
is slicht. The asferies of the thyroid gland are the superior and inferior thyroids
and sometimes the thyroidea ima. The superior thyroid comes off the external
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carotid just above the bifurcation. It rises almost to the greater horn of the hyoid
bone and then descends to the thyroid gland, which reaches to the level of the oblique
line on the th)rm{l cartilage; it supplies the upper portion of the gland, particularly
the anterior portion, but also sends a branch down the posterior surface. The
vessels crossing the median line, contrary to what is often the case in the arteries of
the lip and even the scalp, are un small. The superior thyroid is superficial and
presents no special difficulty in ligation. The vein runs beneath it on its course to
the internal jugular. The #uferior thyroid artery, a branch of the thyroid axis,
crosses behind the common carotid artery about the level of the seventh cervical
vertebra, about on a line with the lower edge of the isthmus. [t enters the gland
from the side and not from below and ramifies on its posterior surface often as a
single large trunk beneath the capsule giving off branches to the parenchyma.
Usually it is in front of the recurrent laryngeal nerve, but the middle cervieal gan-
glion of the sympathetic lies on it.  Sometimes the artery breaks into branches betore
it enters the gland. In such eases the recurrent laryngeal nerve may run between
these branches and so be injured in removing the gland.

The thyroidea ima artery when present enters the gland from below, t'n‘lmlme: up
on the trachea usually from the innominate, in which case the innominate is apt to
come off more to the left side and so bring the common carotid closer to the trachea
than usual. It may also spring from the aorta or from the right carotid artery.

The Veins.—There are three sets of veins, a superior, a middle, and an inferior
thyroid, and, as Kocher has pointed out, an accessory thyroid between the middle
and inferior ones. The veins ramily under the capsule and form a plexus, which
in goitre is much enlarged and communicates freely across the median line at the
upper and lower portions of the isthmus. The superior and middle thyrotds pass
outward to empty into the internal jugular.  Still lower is the accessory muferior thy-
roid, which may empty into the internal jugular, as do the two above it, or it may pass
down, as does the inferior thyroid vein, and empty into the innominate.  The mf.ruar
thyroid vein does not follow the artery of the same name but with its fellow of the
{IPI)UbII‘.L side passes d!t’!’i‘-ﬂﬂ} downw dld in front of the trachea to empty into the
innominate vein, [ts importance in operations on the trachea has already been alluded
to in speaking of tracheotomy.

In removing the gland the superior thyroid artery is found at the upper outer
angle, the ligature should be placed sufficiently far out toinclude the branch to the
posterior surface of the gland. In ligating the inferior thyrowd arteries they are to
be sought at the lower portion of the sides of the gland and are to be ligated either
close to the gland or isolated by pulling the carotid artery outward, and tied as they
make the bend at the edge of the anterior scalene muscle. Between these two
points lies the recurrent laryngeal nerve, usually behind the artery. Halsted advises
that each separate branch be Ii:_{.ltﬂl as it enters the gland to avoid those supplving
the parathvroids. The gland is covered by the omohyoid, sternohyoid, and sterno-
thyroid muscles. If these cannot be drawn aside they ":|hli1.i||t| be divided near their
upper ends in the same manner as already advised in the case of division of the
sternomastoid in removing tuberculous nodes.  The sternomastoid muscle will have
to be drawn outward.

The internal jugular vein often overlaps the common carotid artery, reaching
sometimes even to its inner side, so that the position of the artery is not a sure guide
to the location of this vein.

When a goitre dips behind the sternum the presence of the left innominate
vein should not be forgotten.

THE PARATHYROID BODIES.

The parathyroid bodies are usually four in number, but rarely there may be five
or six. They are 6 to 7 mm. Inm_,. 3 to 4 mm. broad, and 1.5 to 2 mm. thick. The
most constant site of th *--L1]H'I'Il11' parathyroid is at the middle or junction of the upper
and middle thirds of the posterior edge of the thyroid gland opposite the cricoid carti-
lage. The lower parathyroid is near the lower pole, but may be below it. They are
small brownish bodies in the meshes of the loose connective tissue forming the outer
capsule of the gland. Often they are quite distinct fromthe gland, but sometimes
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they lie in a cleft in the gland and thereby escape recognition.  They possess a separate
capsule. They are supplied by a separate artery, the parathyroid, a branch of the
inferior thyroid. This latter 11-pu..11]'.- gives ofl two parathyroid arteries, one to each
body. l.nmbm‘g ( Undv. Penna. Med. Bulletin, Jan., 1908} has demonstrated a free
anastomosis with the vessels of the opposite bldl: In many cases it is practically
impossible to avoid wounding or removing the ]Jﬂfﬂ["l}'l‘ﬂtd::- in operations— Halsted
has suggested three means of av oiding their removal, viz. : (1) slice off and leave the
piece of thyroid gland supposed to contain the parathy roids; (2) ligate the superior
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and inferior thyroids, and a week or two later perform a subeapsular enucleation of the
thyraid ; (3) search for each parathyroid by following out the ramifications of the
inferior thyroid artery—this is the best method of ﬁndam_r them in post-mortem
examinations.

(ESOPHAGUS—CERVICAL PORTION.

The wmnplmqm runs from the level of the cricoid cartilage to the stomach.
The cricoid is opposite the sixth cervical vertebra and the cardiac or cesophageal end
of the stomach is opposite the lower border of the tenth thoracic vertebra. It is in the
median line above, then curves slichtly to the leit until the root of the neck
reached, when it returns to the median line opposite the fiith thoracic vertebra,

It is in front of the spine and the prevertebral fascia. The laver of fascia between
its anterior surface and the trachea is extremely thin.  On each side are the common
carotid arteries and the sheath of the vessels. The right recurrent laryngeal nerve

W ] & £
winds around the commencement of the first portion of the subclavian, and passes
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inward and upward behind the common carotid artery to reach the groove between
the trachea and wsophagus in which it ascends to the larynx.

On the left side the recurrent laryngeal nerve winds around the arch of the aorta
and ascends in the groove on the left side between the trachea and eesophagus. The
left carotid artery is closer to the eesophagus than the right.  The narrowest point of
the lumen is at the cricoid cartilage.  Its next narrow point is where it crosses the aorta
and left bronchus. This is opposite the upper part of the second piece of the sternum
or the upper border of the fiith thoracic vertebra.  The third narrow portion is the
cardiac opening into the stomach. Mouton (Tillaux, ‘‘Anat. Topograph.,” p. 418)
gives the diameter of the cesophagus at each of these three points as 14 mm.

Foreign Bodies.—Foreign bodies if they pass the cricoid cartilage are most
liable to stop at the aorta and the left bronchus.  This is opposite the angle of Ludwig
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and the second rib, so that the foreign body is either at the root of the neck or just
below the top of the sternum. If it passes the two upper constrictions it will prob-
ably pass the third, because the cardiac constriction is caused by the diaphragm, which
relaxes and allows the body to enter the stomach.

(Esophagotomy.—In operating, an incision is made along the anterior border
of theleit sternomastoid muscle from the sternoclavicular joint upward.  The anterior
jugular vein will be cut.  After opening the deep fascia the sternomastoid is to be
pulled outward. The omohyoid is to be drawn up and out and also the lower por-
tion of the sternohyoid and perhaps the sternothyroid.

The middle thyroid and perhaps an accessory thyroid vein are divided and the
thyroid gland and trachea drawn inward. The trachea is to be identified by the
sense of touch.  The inferior thyroid artery is behind the sheath of the vessels and is
so high that it is not likely to be injured. The recurrent laryngeal nerve must be
looked for between the eesophagus and trachea, and avoided. In going deep down
care must be taken not to injure the innominate vein, which comes well up towards the
top of the sternum.
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CUT THROAT.

The most frequent site of the incision in cases of cut throat is between the hyoid
bone and thyroid cartilage. If above the hyoid bone, the incision will divide the
mylohyoid, geniohyoid, geniohyoglossus, and hyoglossus muscles, and perhaps the
digastric and stylohyoid. If it goes far back it may wound the submaxillary gland
or duct, the facial or 111]gu111 arteries and veins, and the hypoglossal nerve. The
commencement of the anterior jugular will certainly be divided and the external
jugular may also be wounded. The cut passes through the base of the tongue and the
upper portion of the epiglottis. The tip of the epiglottis is sometimes entirely cut off.
If in the thyrolyoid space, the incision passes a short distance above the vocal cords.
The sternchyoid, omohyoid, and thyrohyoid muscles are divided. Ii prolonged
backward the pharynx will be opened and |}f.-zrhap‘i the arvtenoid cartilages wounded.
The superior thyroid artery is likely to be cut. This is the vessel most often divided
in suicidal wounds. The carotid arteries and internal jugular veins are deep and far
back, lving under the edge of the sternomastoid muscle, and are rarely wounded.
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If these are cut, death usually rapidly ensues from hemorrhage. The superior
laryngeal nerve may be injured as it pierces the thyrohyoid membrane. This nerve
is sensory and its division is followed by anmsthesia of that hali of the larynx to
which it is distributed. This favors the entrance of food and liquids into the larynx
and so may cause a fatal septic pneumonia. ff through the thyroid cartilage the
incision may wound the vocal cords. They lie just beneath the most prominent
part of the l}l‘l. roid cartilage and just below its median notch. I through the trachea,
the incision may wound the thyroid gland, which reaches from about the sixth ring
of the trachea to the oblique line on the thyroid cartilage.

“Bleeding from the wounded thyroid, if the gland is normal in size, is not likely
to be excessive.  Below the ericoid cartilage the aesophagus may be wounded, above
it the pharynx may be opened. The two large sternomastoid muscles being put on
the stretch tend to protect the large vessels beneath. Suppuration not infrequently
accompanies these wounds of the neck in which the air and food passages are in-
volved and may give rise to collections of pus which may travel between the fascias, as
previously described. In treatment it is customary to cleanse the wounds and approxi-
mate the various injured tissues as carefully as possible, and feed by a stemach tube.
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AFFECTIONS OF THE NECK.

Cervical Cysts and Fistula.—The neck is the seat of some very peculiar
cystic tumors and fistula which are connected with developmental defects.  They
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are either lateral or median in location. The lateral originate from the visceral
( branchial) clefts, while the median are connected with the thyroglossal duct. The
visceral clefts are depressions between the visceral arches. These arches, five in
number, spring forward from each side of the embryo to form the neck region.
Sometimes these arches are called branchial arches from the fact of their going to
form the branchize or gills of fishes and
some of the other lower orders of animals.
The first visceral arch divides into
two parts, a maxillary part forming the
upper jaw and a mandibular part form-
ing the lower jaw. Defects in the max-
illary arch producing harelip and cleft
palate have already been described.
Two of the ear bones, the incus and
malleus, are also formed by the mandib-
ular portion of the first visceral arch.
The second visceral arch forms the
stapes, the styloid process, the stylo-
hyoid ligament, and the lesser horn of
the hyoid bone.
The third visceral arch becomes the
body and greater horn of the hyoid bone.
Tl'li__fﬂ!ﬂ' th and fifih visceral arches

blend and form the soft structures of the Iy e
side of the neck. 7 P = it e

The first visceral cleft, called the pma =
hyomandibular cleft from its being be- Fic. 15— Fcints of apening of sinuscs originating

from the l||1.n:.u|.'|-:|n wal duct and 'hrru:u.h1 1l elefes [ Mo

tween the hyoid bone and the mandible, e from Sereon.)

forms the middle ear and Eustachian

tubes from its inner portion and the external auditory meatus from its outer portion.
The membrana tympani is the remains of the membrane which stretched across from
one arch to the other. Cervical fistulae are formed by the persistence of : xinnu-al
cleft. As the first visceral cleft persists normally in the structures already named,



170 APPLIED ANATOMY.

in itseli does not form pathological fistule, but congenital fistul® are sometimes
encountered in the external ear which are the remains of the clefts between the
tubercles of which the ear 15 formed.

Cervical fistula or sinuses may extend either completely through, from the
surface to the pharynx, or may open internally or externally, or be closed at both
ends, in which last case the contents accumulate and form a cervical cyst.

Fistule arising from the second visceral cleft open externally opposite the thyro-
hyoid space in front of the sternomastoid muscle. Internally they open into the
recess holding the tonsil.

Fistule artsing from the Uhivd and fourth visceral clefls open externally lower
down nearer the sternoclavicular articulation in front of the sternomastoid muscle and
internally in the sinus pyriformis. The
persistence of the third and fourth
visceral clefts internally may produce
pharyngeal diverticula, as already
noted in discussing that region.

In attempting the cure of cysts
and fistulze due to persistence of the
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Median cervical
pouch or cyst

| |- :]"
Fia. rgo.—Median eervieal poueh or cyst arising from the Fi1c. ipr.—Median cervical (thyroglossal)
thyroglossal duct.—Marshall's case. cyst.—Author's case.

visceral clefts it is evident that as they are lined with a secreting epithelium this must
be destroyed or removed, or a recurrence will take place. In attempting to dissect
them out one must be prepared to follow them through the structures of the neck
to the pharynx inside. It is needless to say this may be a serious procedure,

Hueter (quoted by Sutton) followed one between the two carotid arteries into the
pharynx. These cysts and fistulz may be noted at birth or may develop later in life.

Hydrocele of the Neck.—There are other cystic tumors of the neck which
are congenital, being noticed at birth, and which grow to a large size. They are
often wide-spread, extending not only between the tissues of the neck below the
deep fascia but even into the axilla. Their walls are thin, cousisting sometimes only
of a layer of lining epithelium and the surrounding tissues.  On this account it is
impossible to dissect them out. The use of injections and setons has been aban-
doned as too dangerous. They rarely require treatment, as they tend to disappear
spontaneously. Mr. |. Bland Sutton ascribes their origin firsf to congenitally dilated
lymph-spaces; second as resembling the cervical air-sacs that exist in the howling
monkeys; and #ird that possibly some of them may be related to a persistence of
some portion of a branchial cleft.

Median cervical fistulze and cysts originate in connection with the thyro-
glossal duct.  This, in the embryo, leads from the foramen caecum at the root of the
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tongue through to the posterior surface of the hyoid bone and thence downward and
forward to the isthmus of the thyroid gland. It begins to atrophy in the fifth week
and is obliterated by the eighth. According to Sutton these cysts are never congen-
ital but occur soon after birth or as late as the fourteenth vear. They appear as
rounded, cystic tumors just below the hyoid bone or over the thyroid cartilage.  They
either inflame and break of their own accord, discharging externally, or are opened by
the surgeeon and, contrary to what is the case in hydroceles of the neck, never tend to
disappear, but a sinus remains. At times it almost heals, then the contents accumulate
and a cyst forms, this again breaks and a sinus results as before.  In attempting a cure
by operation the sinus should be followed up behind the hyoid bone.  In one case after
two failures of attempted excision a cure was obtained by destroying the tract by
introducing a small galvanocautery point.  Unless every portion of the lining mem-
brane be completely destroved the cells will go on secreting and reproduce, in a
short time, the original condition.  Failure to cure these sinuses and eysts by excision
often occurs, notwithstanding the exercise of the greatest care,

The lower portion of the thyroglossal duct may persist in the form of the pyramid
or third lobe of the thyroid gland, which arises from the isthmus or from the left side
and ascends as far as the hyoid bone, to which it is attached.

THE THORAX.

The thorax or chest is that portion of the trunk which lies between the neck
and the abdomen. It is composed of a bony framework reinforced by soft parts,
and contains the main organs of circulation and respiration. The @sophagus, an
organ of the digestive tract, simply passes through it to the regions below. The
chest-walls as well as the parts contained within them are affected by wounds and
disease, especially the heart and its associated great vessels, and the lungs and
pleurze.  These organs are essential to life, like the brain and spinal cord, and like
them, are encased m a bony framework. It is an example of bones performing a
protecting function in addition to a supporting one.

The functions of the heart and lungs are influenced by constitutional diseases in
addition to their own local affections, hence they serve as guides to the general bodily
condition, and the condition of the respiration and circulation is continually being exam-
ined for the purposes of diagnosis, prognosis, and treatment, even when the heart and
lungs themselves are not involved. To make these examinations intelligently, neces-
sitates a knowledge of the organs themselves and their relation to one another and the
surrounding parts. This is essential for the physician even more than the surgeon.

The chest-walls are composed of a bony framework joined and bound together
and covered by soft parts.

The bones of the chest consist of the sternim, vibs, and theracic vertebre. The
clavicle and scapula compose the shoulder-girdle and belong to the upper extremity.
The human skeleton is divided into an axial portion and an appendicular portion, The
axial portion embraces the skull, the vertebral column, including the sacrum and
coccyx. the hyoid bone, the sternum, and the ribs.  The appendicular portion con-
sists of the shoulder-girdles and upper extremities and the pelvic girdles and lower
extremitics,

The bony chest is subject to disease and injury as well as to defects in develop-
ment, and to deformities due to these causes,

Shape of the Chest.—The chest is conical in shape, being small above and
large below. In transverse section it is kidney-shaped, the hilus of the kidney being
represented by the vertebrae.  In the feetus the anteroposterior diameter is oreater
than the transverse, thus resembling the thorax in the lower animals. After birth
and in infancy the two diameters are nearly equal, hence we have the rounded chest
of the child. As growth and development progress the transverse diameter increases
more than the anteroposterior, so that at about the second year the chest has become
oval and in adults the transverse diameter is one-fourth greater than is the antero-
posterior.

Variations in the shape of the chest are mainly the result of disease. In child-
hoad, rachitic disease (rickets) produces a lateral flattening and a projection of the
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It the sternum projects markedly 1t constitutes what 1s known as pigeon

breast, the chest in such a condition being longer from before backward than from side

Lo sui-:.

In this disease also there may be a depression on each side of the sternum,
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the back is rounded owing to the bending of the vertebral column, and the points of
junction of the ribs and cartilages are enlarged, this latter constituting what is known

Fra. rgz.—Child showing Harris

ehest "'

as beading of the ribs. These beads are
felt as rounded enlargements at the sternal
extremities of the ribs and form a line
parallel to the sternum above and sloping
outward below. This line of beads has
been called the ** rackitic rosary."” From
the level of the ensiform cartilage a groove
passes out toward the sides; this has
been called ** Harrison's groove’ (see
Fig. 193). Sometimes the lower end of
the sternum is pressed inward, forming a
deep funnel-shaped depression constituting
the deformity known as *° funne! chest ™
or the ** Trickterbrust’’ of the Germans.

This condition of the chest, with the
exception of the beading, is also produced
in children by obstruction to the breathing
from enlargement of the tonsils, from the
presence of adenoid growths in the pharynx,
and from hypertrophy of the turbinate
bones, all of which interfere particularly
with nasal respiration.

Diseases of the lungs and pleurz alter
the shape of the chest. In emphysema and
o proove opposite WHEN distended by plural eftusions, the
the ensiform cartilage thorax becomes more rounded in shape,

forming what is called the ** barvel-shaped
In phthisis the wasting of the tissues and contraction of the lungs causes the

chest to collapse. The ribs '-[{1[1'-';‘ more sharply downward and the chest becomes
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longer and flatter, the anteroposterior diameter being diminished. The angle made
by the lower ribs as they ascend-to the sternum is called the cosfal angle . this
becomes decreased in phthisis.  This form of chest is known as the ** phthisical chest.

3 -._.—?‘Qﬁ-"

#

Fit. 194.—Barrel chest of emphyaema. Fio. rgs.—Flat chest of phthisis.
When the flatness is marked it is sometimes called the ** #af chest.”” When the scapuli
project hke wings it is called “‘afar’’ or ‘' plerveoid chest”’
In Pott’s disease, or caries of the spine, as the kyphosis develops the chest falls for-

. Fc. iph.—Ryvphosis from Pott's disease. of canes Fic. 1g7.—Scoliosis, or lateral curvature of the spine.
of the lovwer thormeic vieres ebroe.  The curvatune is an
angular ANteropost Eror ane.
ward and its anteroposterior diameter is increased. The abdominal contents are crowded
up into the chest and push the sternum and lower ribs forward.  Associated with this
deformity is oftentimes a lateral deviation of the parts above the site of the disease.
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In seoftosis, or lateral cwrvature of the spine, the distortion is uneven, being a
compression of the thorax from above downward and a twisting around a vertical
axis. The deformity is frequently so severe as to cause the lower ribs to rest on the
iliac crests. It is in order to detect these diseases in their early stages that a know-
ledge of the shape of the normal chest is so essential,

THE STERNUAM.

The sternum consists of three pieces: the manubrizon or presternum, gladiolus
or wmesosternun, and viphoid cartilage or mefasternum. It is developed in two
lateral halves. Should these fail to unite an opening is left in the bone through which
the pulsations of the heart have been seen and felt. The junction of the first and
second pieces of the sternum is opposite the second rib. The seventh is the last rib
to articulate with the sternum directly.

The first and second pieces of the sternum are connected by a joint which per-
sists to advanced age. The projection caused by this joint is called the angilus sterni
or angle of Ludwig. Fractures pass either through this joint, opposite the second
rib, or through the bone just below it Thw.. are produced by both darect and
indirect force. Usually the upper fragment is beneath the lower one. It is however
more true to state that the lower fragment is displaced anteriorlv.  Any marked pos-
terior displacement of the upper fragment would tend to press on the trachea and in-
terfere with breathing; the trachea bifurcates opposite the joint. As the pleurz and
lungs of the two sides almost or quite touch behind the second piece of the sternum,
they may be wounded and emphysema may ocecur. The heart also may be wounded.
Suppuration has followed these injuries, in which case it will be necessary to trephine
the sternum to give exit to the pus. The necessity of avoiding u::undmg of the
pleurz in such a procedure is evident, as it would be followed by collapse of the lung
and empyema.

THE RIBS AND COSTAL CARTILAGES.

The ribs are frequently fractured, sometimes they become afiected with caries,
and in operating the chest is Iquuultiv opened between them or portions of them
are excised. They are both elastic and movable, and difficult to break: hence frac-
ture i1s almost always due to direct violence, and this violence may be so great as
sometimes to cause death. Normally there are twelve ribs on each side, but some-
times there 1s an extra cervical or lumbar rib. These are both rare, the latter the
more so.

The sevenupper ribs are called frue 7#bs because they articulate with the sternum.
The remaining five are called false ribs, the eleventh and twelfth being Hoating ribs.
The eighth, ninth, and tenth ribs each -'il"[lﬂl]]cllf. by their cartilages w ith the rib above.
The tenth forms the lower margin of the thorax. The elev enth and twelith ribs are
attached only by their posterior extremities, their anterior portion being imbedded in
the soft parts; hence they are called floating ribs. The ribs slope downward and
forward. This obliquity increases until the ninth rib, after which it decreases. The
first rib in front corresponds to the fourth behind, the second, third, fourth, fifth,
sixth, and seventh in front cor respond each to the fourth rib lower behind.  The first
rib 15 the nearest horizontal in regard to its surface and, being well protected by the
clavicle, is rarely broken. The intercostal spaces are broader in front than behind
and broader above than below. The third is the largest.

The groove on the lower surface of the ribs holds the intercostal artery, but only
as far back as the angle, from which pmnr it occupies the middle of the space.

The extent of the intercostal spaces is considerably influenced by position—flexion
of the body brings the ribs together, extension and bending to the opposite side
separates them. This point is of importance in reference to the operations of para-
centests and CMpPyema.

The first costal cartilage unites directly with the sternum, there being no joint
]I.'II"L":LI'I.T. The second and sometimes the third cartilage is joined to the sternum by

a ligament with a synovial joint above and below it. The other costal cartilages are
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united by a joint with a single cavity. These joints may be the seat of metastatic
abscesses in pyzmic infections.

Cervical ribs spring from the body and transverse process of the seventh
cervical vertebra. They may be long -:n{:uubh to reach to the sternum, but usually
are much shorter. One case of this affection was seen by the writer in a man
twenty-seven years of age. There was an abnormal fulness above the scapula
posteriorly, and above the clavicle anteriorly, just to the inner side of the external
jugular vein, a distinct bony process could be felt. This did not move with the
scapula or clav icle but did move somewhat with respiration. A skiagraph showed
it to be attached to the spine. The patient was seen again five years later,

FiG. 198.—A cervical rib attached to the right side of the seventh eervical vertebra.

when the same condition of affairs existed, with the exception that movement on
respiration was not so marked. A knowledge of the possible presence of a cervical
rib is important in diagnosis, otherwise it may be thought to be a bony or malignant
new growth and treatment advised *1c-:0rdmgh The subclavian artery may pass
over the cervical rib above and may have its eirculation seriously interfered with.
Fracture of the Ribs.—The ribs are almost alw ays broken by direct violence;
fractures from indirect force, as from mmghmg sneezing, and other forms of musm:lar
exertion, are rare. Fracture from cmnprw-,u.lnn of the chest is also rare. The site of
the fracture 1s most frequently on the anterior portion of the chest and not the sides

Fii. rgg.—Fractured ribs; fusion of eallus.

or back. The fourth, ffth, sixth, and seventh ribs are most often broken. The first
rib is well protected from direct blows by the clavicle. Lane, however, has shown
that it can be broken by pressure of the clavicle when the shoulder is -tlEpr-E:-‘m*rL
The eleventh and twelith, being floating ribs, are rarely broken. The twelith rib is
the least frequently so. In one case we saw the eighth, ninth, tenth, eleventh, and
twelith all broken by the passage of a wheel. The soft parts attached to the frag-
ments prevent much displacement, but there is always some, due to the respiratory
movements.  Hence callus is always present and it may be so abundant as to join
adjacent ribs (see Fig. 199). As already stated, death frequently follows fracture of
the ribs and is due to wounding of the chest contents.  Rarely the intercostal arteries
may be wounded and produce h@mothorax. Wounding of the lung is frequent.
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Emphysema of the surface of the body may ensue, but is not dangerous.  Pneumo-
thorax, which may be accompanied by infiltration of air into the lung tissue, is more
(Ll!'lgl.‘.'lﬂllb, favoring collapse of the Iun;._ The object of treatment is to lcen:-p the
chest-walls from moving. This is m.cmnmmllcd by strapping the chest with adhesive
plaster, which is usually laid on almost in the direction of the ribs; but as the ch:::«,l
moves with respiration, the ribs rising, and as they slope downward and forward,
have preferred to lay the straps on from in front downward and backward, this tund:-,
to prevent the ribs from rising in inspiration,

THE THORACIC VERTEBR.E.

The thoracic or dorsal vertebra are twelve in number and are so articulated
with one another as to form a single, regular curve with its concavity forwards and
convexity backward.  Any sudden change in the direction of the curve is an evidence
of disease; this 1s seen 1 the angular curvature of Pott's disease or caries of the
spine. The ribs are connected with the vertebrae by the articulation of the head of
the rib with the body of the vertebra, and the tubercle of the rib with the fransverse
process.  The transverse process is connected with the body by the pedic/e and with
the spinous process by the Jamina.  The spinal cord is exposed in operations by
removal of the spinous process and laminze, hence the name faminectony.

The spinous processes are the guides which indicate the position and condition
of the vertebrae.  Their tips are not covered by muscles but lie close beneath the
skin and are readily felt and any abnormality detected. In the normal body the
grooves on each side of the spinous processes are filled up with muscle, but in certain
diseases, as in infantile paralysis and lateral curvature, they become atrophied and
the spine becomes twisted, hence on the convex side of the abnormal lateral curve,
to the outer side of the spines, the projection formed by the transverse processes and
tubercles of the ribs can be both seen and felt.

The external curve formed by the tips of the spinous processes of the thoracic
region in the normal person is not so great as is the curve formed by the anterior
portion of the bodies of the thoracic vertebree. This is because the spinous
processes at the upper and lower portions of the chest project out almost at right
angles to the long axis of the body, while those of the middle portion slope down-
ward. Hence the tips of the spinous processes of the seventh cervical, first dorsal,
and twelith dorsal vertebrie are opposite the bodies of the same vertebrae, while the
others are opposite the bodies of the vertebrie next below. (The spine will he
considered more at length in the section devoted to the Back. )

SOFT PARTS.

The bony thorax is lined by the pleurz, the ribs are united to each other by
the intercostal muscles, and over all are muscles, superficial fascia, and skin. In
addition, in front are the mammary glands and behind are the scapul:e.

THE INTERCOSTAL MUSCLES AND ARTERIES,

The intercostal spaces are occupied by the two intercostal muscles, with a fascia
above them, one below, and one between them.

The external infercostal muscles ran downward and forward.  They begin at
the tubercles of the ribs posteriorly and end at the costal cartilages anteriorly.
They are continued forward to the sternum by the anterior II'I[LILL]‘-:-LI.I membrane,
formed by the fusing of the outer and middle intercostal fascias. The internal
intercostal muscles go downward and backward. They begin at the sternum and
end at the angles of the ribs. They are continued to the spine by the posterior
intercostal membrane, formed by the fusing of the middle and internal intercostal
fascias. The #nlercostal arteries come from both anteriorly and posteriorly. The
anterior infercostals come from the internal mammary for the upper five or six
spaces and trom the musculophrenic artery for the remainder. They arise either
as a single trunk or as separate superior and inferior branches. At first they are
between the pleura and internal intercostal muscle, but they soon perforate that
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muscle and run between it and the external intercostal, the superior branch running
along the lower edge of the rib and the inferior branch running aleng the upper
edge of the rib below.  The aortic or posterior intercostal arises as a single trunk
which passes between the external intercostal muscle and the pleura.  Arnving op-
posite the angle of the ribs it divides into superior and inferior branches which
unite with those from the internal mammary (arferia mammaria inlerna ).

From the vertebra out to the angle of the ribs the intercostal artery lies about
midway between the ribs, hence it is liable to be wounded in paracentesis if the
puncture is made too far back. It is for this reason that operations for draining the
pleur:e are performed anterior to the costal angles. The superior intercostal
branches are larger than the inferior ones.  They run under the lower edge of the
rib above the space and are therefore protected from injury, particularly stab-wounds.

In opening the chest for empyema it is best to go about midway in the intercosal
space and not too close to the lower edge of the rib on account of the hability of wound-
ing the superior intercostal.  The inferior branch is usually quite small and causes
no serious hemorrhage.  Intercostal bleeding may cause a hamothorax if the wound 1s

_— Thoracic aorta

Posterior intercostal arteries

Anterior perfor-
ating arterics =

Anterior intercos
tal arteries

Internal mammary arterics

Fii:, 200 —Course and distribution of the intercostal arteries.

small. It may be controlled, if the vessel is cut in performing the operation of
paracentesis for empyema, by clamping with h@mostatic forceps. If these are
allowed to remain on a few minutes the bleeding often does not recur on their
removal.  If desired a ligature can be applied. If it is undesirable to rely on the
clamp or ligature then the wound may be firmly packed with gauze or a piece of gauze
may be depressed throngh the wound into the pleural cavity and then stufied with
more gauze, after which the tampon so formed is pulled firmly outward against the
bleeding tissues.

MUSCLES.,

Covering the chest anteriorly are the pecloralis major and pecloralis minor
muscles.  The servatus anterior (magnis) winds around its side and posteriorly;, above
is the frapezins and below the Jatissimus dorsi.  Beneath them are the erector spine
(sacrospinalis) muscles on each side of the spinous processes.

The pectoralis major muscle arizes from the sternal half of the clavicle, from
the sternum and costal cartilages as low as the sixth or seventh rib, and from the

1z
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aponeurcsis of the external oblique muscle and sheath of the rectus muscle. It
inserts into the outer lip of the bicipital groove. It is to be noted in regard to this
muscle that it is attached only to the inner hali of the clavicle and that the clavicular

Acromial branch
Humeral branch
Cephalic vein
Coracoid process
~ Deltoid |
Clavipectora] fascia

— Costocoraco;d
membrane

\

Superior
thoracic wessels
and nerves

| Thoracic branch
| Acromial thofacie artery
Pectoralis major Pectoralis minor

Fis. 2o1.—The clavipectoral fascin.

and sternal parts are separated by a cleft. When removing it in excision of the
breast for carcinoma one separates the muscle by passing through this cleft and
detaching the part below. It forms the anterior

fold of the axilla and by following this fold to the

i chest-wall it leads to the fifth rib, as it i= at that

L\ rib that the muscle leaves the chest-wall,

Ei\ The pectoralis major is covered by the pec-
toral fascia. When in removal of the
female breast for nonma-
lignant growths the breast
is raised, the muscle be-
neath is seen to be covered
witha thin fascia continu-
ous with the fascia of the
axilla. Beneath the pec-
toralis major is the clavi-
pectoral fascia continuous
with the costocoracoid
membrane above and the
axillary fascia at the sides.
The pectoralis
minor passes from the
third, fourth, and fifth ribs
to the coracoid process. Its
origin is well forward to-
ward the anterior extremi-

: ties of the ribs and, asitis
1. 202 —The serratus anterior muscle ansing by ten digitations from the o -
T A e B not attached =0 low on the

L chest as is the pectoralis
major, it 1s hidden by the latter and does not aid in forming the anterior axillary fold.
This muscle is frequently removed in operations for carcinoma of the mammary gland.
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The serratus anterior (magnus) muscle (Fig. 202) passes from the side of
the chest to the vertebral or posterior border of the scapula, arising by nine or ten
digitations from the eight or nine upper ribs, the second having two. The slip arising
from the sixth rib is the one most prominently seen on raising the arm away from
the side, it passes the farthest forward.  The slips into the fifth, seventh, and eighth
ribs may also be seen.  This muscle passes across the axilla from in front backward,

Sternomastoid

Hent s

Levator (anguli) scapula

Scalenus medius

Dreltoid

Infraspinatus

Teres mino:

Teres major

Latissimus dorsi

External oblique

Internal obligus i

1 '||
|
Petit’s triangle

Fic. zoz.—Muscles of the back.

lying on the chest-wall. It is supplied by the posterior thoracic nerve from the
hith, sixth, and seventh cervicals. This nerve is also called the fong external
respivatory nerve of Bell. The internal respiratory nerve is the phrenic, which comes
from the third, fourth, and fifth cervieal nerves. One of the main functions of this
muscle is to keep the scapula applied to the chest and to aid in rotating it in elevation
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of the arm. When it is paralyzed the arm cannot be raised beyond a right angle
and the scapula projects, particularly at its lower angle and posterior edge.  This
condition is called ** winged scapula.”’

The trapezius muscle ( Fig.203) has the shape of a triangle, its apex being out
on the acromion process and its base in the median line. It arises posteriorly from
the inner third of the superior curved line of the occiput, the oceipital protuberance,
ligamentum nuchze, and the spines of the seventh cervical and all the thoracic vertebrae.

It inserts into the outer third of the clavicle and the acromion and spinous proc-
esses of the scapula. It aids in rotating the scapula and elevating the shoulder; its
paralysis is followed by marked dropping of the shoulder. It 1s supplied by the
spinal accessory nerve, which is sometimes injured in operations for tumors mvolving
the posterior cervical triangle.

The latissimus dorsi muscle arises from the spinous processes of the lower six
thoracic vertebrie, from the posterior laver of the lumbar fascia, the outer lip of the
posterior third of the iliac crest and by digitations from the lower three or four ribs.
Sometimes it is attached to the angle of the scapula. It unites with the tendon of the
teres major muscle to be inserted into the bottom of the bicipital groove and extends
somewhat higher than the tendon of the pectoralis major. A bursa, which may
become inflamed, sometimes lies between the muscle and the inferior angle of the
scapula. The latissimus dorsi and teres major muscles form the posterior axillary fold.

The erector spina (sacrospinalis) muscle fills up the hollows on each side of
the spinous processes, As the various muscular bundles are inserted into the vertebrae
by innumerable small tendinous slips, in exposing the vertebra in periorming lamin-
ectomy it is necessary to cut them with a knife or scissors.  One should not attempt
to separate them by blunt dissection. These muscles become atrophied in cases in
which the spine becomes distorted.

SURFACE ANATOMY OF THE THORAX.

On looking at the chest one should note whether or not it appears normal. It
may show the rounded form of emphysema or the fat form of phthisis. One side
may be larger than the other, suggesting pleural efiusion. The intercostal spaces
may be obliterated, indicating the same condition.  This may be local instead of over
the whole chest. Note whether Harrison's groove, funnel and pigeon breast, or
beading of the ribs, already described, are present. Aneurism affecting the great
vessels may cause a bulging in the upper anterior portion, and cardiac disease may
produce marked changes in the apex beat. This may be displaced to the right side
by pleural effusion.

The clavicle belongs to the shoulder-girdle and hence will be described with the
upper extremity.  Both it and the sternum are subcutaneous and can readily be felt
beneath the skin, The point of junction of the first and second pieces of the sternum
is opposite the second costal cartilage. It forms a distinct prominence, which is
readily felt and is a most valuable landmark. It is called the angulus sterni or angle
of Ludwig. There is usually a palpable depression at the junction of the second
piece of the sternum and xiphoid cartilage.

The tip of the xiphoid or ensiform cartilage can be felt about 4 cm. below the
joint between it and the second piece of the sternum.  The top of the sternum is oppo-
site the lower edge of the second thoracic vertebra.  The angulus sterni is opposite
the fifth vertebra, the lower end of the second piece of the sternum is opposite the
tenth, and the tip of the ensiform cartilage is opposite the eleventh thoracic ver-
tebra. There is usually comparatively little fat over the sternum, so that in fat and
muscular people its level is below that of the chest on each side.  Above its upper
end is the suprasicrnal nolch or depression, below its lower end is the infrasternal
depression or epigasiric fossa, sometimes called the serodiculus cordis.

With the upper end of the sternum articulate the clavicles.  The sternoclavicular
joint possesses an interarticular cartilage between the clavicle and the sternum. This
separates them sufficiently to allow the formation of a distinct depression, which can
readily be felt. From the sternum to the acromion process the clavicle is subcuta-
neous. Below the inner end of the clavicle the first rib can be often seen and felt. At
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the middle of the clavicle it is so deep from the surface as not to be accessible and
here the second rib is the one which shows just below the clavicle.  In children the
point of junction of the cartilages and ribs can often be distinguished; this is par-
ticularly so in cases of rachitis.

The line of junction between the body of the sternum and the ensiform cartilage
can be distinguished, and to each side of it 1s felt the cartilage of the seventh rib,
the last that articulates with the sternum. The tenth rib is the lowest which is
attached anteriorly, the eleventh and twelith being shorter and floating ribs.  The
intercostal spaces are wider anteriorly than posteriorly and the third is the widest.

The nipple is usually in the fourth interspace or on the lower border of the fourth
rib and on a line a little to the outer side of the middle of the clavicle.  In women its
position is variable, owing to the breasts being pendulous.  The mammary gland
reaches from the third to the seventh rib.  As the pectoralis major muscle does not
arise lower than the sixth rib it is seen that the mammary gland projects beyond it, an
important fact to be remembered in operations for removal of the breast.

Immediately to the outer side of the upper edge of the pectoralis major, beginning
at the middle of the clavicle and below it, is a hollow.  This is the interval between
the pectoralis major and deltoid muscles. At its upper end it is equal in width to one-
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Fi6. 205 —Surface anatomy of the thornx.

sixth the length of the clavicle, because the deltoid is attached only to the outer
third of the clavicle. Immediately beneath the edge of the deltoid muscle and about
2.5 cm. below the clavicle is the coracord process.  On abducting the arm the scapula
is rotated and the serratus anterior muscle is put on the stretch; this makes its four
lower serrations visible, The serration attached to the fifth rib i1s the highest, the
sixth 1s the most prominent and extends farthest forward, while below are the last
two attached to the seventh and ecighth ribs.  The operation of paracentesis, or tapping
for pleural effusion, is most often done in the sixth interspace in the midaxillary line.
This will be about on a level with the nipple.  The apex beat of the heart is felt in
the fifth interspace, about 2.5 em. (1 in.) to the inner side of the line of the nipple.

Running down behind the costal cartilages and crossing the intercostal spaces
about'a centimetre from the edege of the sternum is the infernal mammary ariery.
When it reaches the sixth interspace it divides into the swperior epigastric, which
goes downward in the abdominal walls, and the muscuioplirenic, which passes to the
attachment of the diaphragm along the edge of the chest.

{ The relations of the organs of the chest to the surface will be discussed later.
The nervous supply to the surface of the chest is of interest mainly as indicating the
probable location of the lesion in cases of fracture of the spine, and it will be described
in the section devoted to the Back.)
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THE MAMMA OR BREAST.

The name mammary gland is often given to the breast, yet the latter is composed
not only of glandular tissue but also of fibrous and fatty tissue, with the usual vessels,
nerves, and lymphatics.  In the male the glandular portion is undeveloped, the fat is
relatively scanty, and the breast as a whole is insignificant and flat.  In the virgin
female adult it is more spheroidal.  Above the nipple it is flattened and below it is
rounded.  Its general shape is circular and it covers the chest-wall from the upper
border of the third rib to the sixth interspace.  Laterally it reaches internally almost
to the sternum and externally it overlaps the edge of the pectoralis major. It lies ;
imbedded in the superficial fascia, In its development it is simply a modified seba-
ceous gland.  Beginning by a finger-like growth from the skin it burrows its way into
the 51.1]11:r1'|cia11 fascia. It becomes compound and sends its branches in various direc-
tions, especially does it extend deeper until finally it pushes away most of the fat and
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Fii. 705, —The secreting structure of the breast. [ Piersol,)

rests on the fascia covering the pectoralis major muscle.  This is why we find almost no
adipose tissue beneath the gland but mostly between the glandular structure and the
skin and around its edges. The shape of the virgin breast is due mainly to its adipose
tissue and not to its glandular structure.  In those who have borne children the breasts
become enlarged, lax, and pendulous. After lactation is completed they again
retract but rarely regain their former shape.  During lactation the fatty portion of the
breast may disappear and leave it apparently in a shriveled condition, yvet such a breast
may be functionally quite active. Therefore the size of the breast is no criterion of its
milk-producing powers.

The secreting structure, racemose in character, is divided into ten to
sixteen lobules each of which has its duct. These lactiferous ducts begin in the
acini and end in the nipple. Beneath the nipple they are dilated, each forming a
sinus or ampulla, While the shape of the breast is regular in its outline the
olandular tissue is not so. It possesses three projections or cusps. One of these
projects inward nearly or quite to the sternum, while the other two project toward
the axilla and side, one being lower than the other. These are the most common
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directions in which the glandular tissue is prolonged, but it may extend farther
than usual in any direction; hence the wide incisions made in cases of carcinoma.

According to H. ]. Stiles ( £d. Med. Journ., 1892, p. 10gg), the secreting
structure may “extend posteriorly into the retromammary tissue between the layers
of the |]LLT.U[=I| fascia.  Anterior lj. it is prolonged with the fibrous tissue {J-".'g.-;rmu.rf_a
af Cooper) almost to the skin.

The nipple, located below and to the inner side of the centre of the gland,
has connected with it some circular and longitudinal unstriped muscular fibres.
The longitudinal ones are attached to the lactiferous ducts and serve to retract
the nipple, the circular ones to erect it. Surrounding the nipple is the areofa.
It is pink in the virgin and about 2.5 em. in diameter. After pregnancy its hue
becomes brownish. The {fubercles of Monfgomery are the numerous elevations
found on the arcola.  They are more or less
modified sebaceous glands and enlarge during
premmnn As they secrete a milky fluid, they
are often I"LL\JI.T'{!L!'I 45 ACCESSOry milk (ILI.{‘[’:_-
There is no fat in the nipple or areola.

The fibrous structure of the gland
envelops the adipose and glandular tissue.
[t is simply a continuation of the fibrous septa
of the superhcial fascia.  These septa are at-
tached to the skin above, envelop and pass Eertoral minaris
between the fatty and glandular lobules, and
form a thin covering for the under surface of
the gland. The breast is sometimes spoken of
as having a capsule, but that simply refers to
the fibrous tissue just deseribed. This fibrous Corpus
tissue follows largely the ducts, hence when AT
affected with carcinoma it contracts and draws  Lactiferous
the nipple in. This forms the retracted nipple e
of that disease. The fibres that go to the skin
have been named the ligaments of Cooper. Nipple
The fibrous tissue forms a net-work in the
meshes of which are packed the glandular
structure and fat-lobules. It is this which
gives the firmness and shape to the virgin
breast. In lactation, the fibrous tissue softens
and stretches to accommodate the increase in
the glandular structure and this, with the loss
of fat, causes the breast to become lax and
pendulous.  In palpating a normal breast be-
tween the fingers and the thumb, this firm-
ness may feel like a foreign growth; hence
this method of examination 1s not to be relied
on. A better way is to have the patient re-  Fio. 206.—Sagittal section of mamma of young
cline, and lay the fingers flat on the breast, prorman. who ‘Ef,;',:;;;ﬁ“ s challoen S sok
compressing it on the chest-wall beneath.

This flattens the glandular structure and any mass can be more surely detected.

The fibrous tissue between the glandular structure and the pectoralis beneath
is quite thin and loose, with large spaces in it which have been called the suéb-
mammary bursa.  Pus readily spreads in this loose submammary tissue, but in the
gland itself only with {l]!lll_ul[‘..

Blood Supply —The breast is supplied with bload from above by the pectoral
branch of the acromial thoracic artery, which leaves the axillary artery at the inner
border of the pectoralis minor muscle, The pectoral branch descends between the
pectoralis major and minor and anastoms sses with the intercostals and long thoracic.
It sends branches through the pectoralis major muscle, and in carcinoma of the gland
it may be seen much enlarged running downward on the chest-wall bene: th the
muscle.  From the inner side come the perforating branches of the internal mammary
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arfery from the second to the sixth rib; the second, third, and fourth are the largest
and may bleed freely in detaching the pectoralis major. To the outer side and
below is the leng thoracic artery, also called the external mammary; it descends
along the outer edge of the pectoralis minor, sending branches inward around the
edge of the pectoralis major to the mammary gland. The infercostal arteries also
contribute somewhat to the blood supply of the gland.

Lymphatics. — The breast is exceedingly well supplied with lymphatics.
They are composed of a deep set around the lobules and ducts, and a saperficial set
which together with the deep Ivmph‘ttir:ﬂ forms a plexus around the nipple called the
SeBaroler Plexus.  They drain mainly toward the axilla into the lymph-nodes along
the edge of the pectoralis major but ulwn communicate with the nodes around the -
subclavian artery and those in the anterior mediastinum which accompany the inter-
nal mammary artery.

The avillary wodes are in three sets: one along the edge of the pectoralis
major muscle ( pecloral nodes), another further back along the anterior edge of the
scapula (scapular wodes), and a third following the course of the axillary artery

Delto-pectoral node Brachial mode

- Subclavian node

— Veszel passing to
subelavian node

Subscapular T [
] T —Intenmediate node
Anterior pectoral node

Vessel passing to anterior
pectoral mode

Inferior pectoral pode

—Subareclar plexus
OVER MEAMmary
gland

Fic. zo7—Lymphatics of the breast. (Poirier and Cunén.)

(hremeral nodes).  In addition to these there are some énfraclavicular or subelavian
nodes between the deltoid and pectoralis major and at the inner edge of the pectoralis
minor muscles; these are comparatively rarely involved primarily.  The axillary
nodes are continuous and communicate with the subelavian and '-.11|}|=|anl:_|;|]1| nodes,
and these latter are frequently enlarged subsequent to the axillary infection.  The
anastomosis of the lymphatics across the median line has been thought to account
for the occurrence of the disease in the opposite breast or axilla.  As shown by
Sappey, some if not all of the lymphatics of even the sternal portion of the breast
drain into the axilla and not into the anterior mediastinum, thus accounting for the
axillary mvolvement when the inner portion of the breast is aflected. These five
sets of nodes communicate with each other, and any one mayv be alone involved.
The supraclavicular set do not become involved primarily because no vessels run
directly from the breast to them; they are affected secondarily to involvement of the
axillary or subclavian sets.

The deep ly mphatics of the breast, according to Sappey, follow the ducts to the
areola, there anastomosing with the superficial l'l.m]ﬂ:l.tttn to form what he called the
subareolar plexus, which drains by two trunks into the axilla.  The lymphatics of the
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breast anastomose with those of the surrounding structures; hence in certain cases the
pec toralis muscles and even the pleura may be :'lﬁLl. ted, and when the disease is widely
disseminated by the lymph-channels on the chest-walls there is ]nuduu:tl the thick
ened, brawny, infiltrated condition known as the cancer ** en euirasse’ of V i.]]u..m.

Nerves.—The breast and the skin over it are supplied from the descending
branches of the cervical plexus, by thoracic branches from the brachial plexus, and
by the second, third, fourth, I|f1]:| and sixth intercostals.  These are not of so much
practical importance as the lateral branches of the second and third Irlurumt.i]
nerves,  That of the second is called the ffercostobrachialis (fumeral ) nerve ; it
crosses the axilla, anastomoses with the medial brachial (lesser infernal) ur.":mf oS
nerve, and supplies the skin of the inner and upper portion of the arm.  The third
intercostal anastomoses with the second and gives a branch to the arm and to the
dorsum of the scapula.  These nerves are certain to be seen in clearing out the axilla.
Their division is accompanied by no paralysis, but disturbance of L}um accounts for
some of the pain and discomiort following the operation.

ABSCESS OF THE BREAST.

Suppuration in the mammary gland is uwsually due to infection which has
entered the gland either lhrm:"h the lymphatics or the lactiferous ducts. The
starting point of the infection is thc‘uight to be an ulcerated crack or fissure of the
nipple.  Infection travelling into the gland by way of the lymphatics would cause
pus primarily in the |JL1IL¢II'IJ.]:IL ular tissue but it would soon involve the lactiferous
ducts and then pus might exude from the nipple.  Infection travelling up the ducts
might reach the ultimate lobules and therefore give rise to widespread and multiple
abscesses.  Suppuration in this gland resembles that in the parotid gland, already
described.  When the body of the gland is involved it is apt to be so in more than
one spot.  The infection follows the br: inching of the ducts and usually there are
several small abscesses mstead of one large one.  If there 1s a large collection of pus
it is not contained in one cavity but more likely in several. This is so often the case
that in treating these abscesses it is advised that they should not only be incised but
the finger should then be introduced and the partitions separating the various abscess
cavities broken through.

In its incipiency a lymphatic infection may cause a single collection of pus, but
this soon breaks through into the canaliculi and infects :IIH' mvolves the glandular
structure,  In an early stage of duct infection several infammatory areas may start
up about the same time.  The pus soon breaks through the canaliculi and involves
the periglandular tissue so that in each mode of infection the condition soon becomes
the same. It is for this reason that it is difficult to say whether the infection origi-
nated in the lymphatics or the ducts.

When the ducts are inflamed the pus often finds a vent at the nipple. The fre-
quency of this is the reason why direct infection of the ducts is regarded as the more
common mode.  In incising a mammary abscess the incisions should follow the course
of the ducts, that is, they should be made in a direction radiating from the nipple towards
the circumference and not transversely, otherwise healthy 1|1,|n;|'_b will be divided.

Submammary Abscess (for *-:11h|}nturul abscess see page 264).—As has been
pointed out some of the glandular tissue dips down to the pectoral fascia, hence
when some of these deepest lying lobules are inflamed the pus instead of huaLms_f
laterally into the adjoining lobules or tissue breaks into the submammary tissue and
bursa. Here it spreads rapidly beneath the gland and raises the gland above it
As the pus accumulates it sinks downward and works its way outward to the lower
oliter {111;1{Irum :lhlllg_{ the t'llg._ft' of the anterior ;mi]l;u'_\' froaled, 'I'Ii_‘|'l_‘ 15 where it should
be opened.  As the cavity is single one incision is sufficient to drain it.

Tusmors oF THE Masmyary GLaxD.

Benign Tumors.—There are two main kinds of benign mammary growths,
cy stic and adenomatous or fibro-adenomatouns.

Cystic growths due to retention of secretion of the ducts occur as small, rounded
tumors, painful and tender to the touch, and are seen between the ages of 25 and 35
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vears. They are not in any way dangerous. They are composed of a number of
dilated acini.  Another form is ilL"‘l_IIf_httl‘u{: in character, occurring in the decline of
life, and consists of a large number of various sized, usually small, cysts located
mostly toward the deep surface of the gland. They contain mucoid and LILE_{LI'IL]-I'[U'
material produced by the lining membrane of the acini.  The whole breast is apt to
be studded with small shot-like cysts and both breasts are usually involved. This
affection in itself is not malignant, but it may become so by intracanalicular orowths
springing up from the walls of the cysts.

Adenomalons growths are encapsulated, usuvally single, and are composed of
three distinct elements.  These are elandular tissue more or less normal in character,
glandular tissue cystic in character, and fibrous tissue.  The fibrous tissue forms the
capsule as well as the stroma in the meshes of which latter glandular tissue, nearly
normal, occurs.  These are called Jibro-adenomata and ii the glandular tissue is
quite abundant they may be called adenemata. 1f the glandular acini are dilated
so as to overshadow the fibrous portion, then it is called a eystic adenoma. These
cystic growths may be quite large,

Malignant Tumors.—The malignant growths of the breast are either sarco-
mata or carcinomata.,

Sftfrmucf."'u originate from the fibrous stroma of the breast surrounding the ducts
and acini.  As it increases in size it may irritate the glandular structure and obstruct
the ducts, thus forming cysts which may be quite large.  Such a growth has been
called a cystic sarcoma, It also shows itself as a single tumor, which may be large
but solid. The lymph-nodes are rarely affected. The disease when it wanders
from the seat of the primary growth shows itself in some of theinternal organs. It
is disseminated by the blood and not by the ly mphatics.

Carcinomata or iginate from the epithelium lining the ducts and acini.  For our
purposes we may divide them into two classes, those that grow into the ducts ( fufra-
canalicelar) and those that break through the ducts and invade the surrounding
tissues, of these scirrfus is the type,

J":*mt!r‘ﬂm:f!mre’rrr_.[r.r withs have by many authors been considered nonmalignant on
account of the rarity of their producing general infection. T hey grow at times rapidly
and produce tumors of considerable size. On section they contain many cysts and
into these cysts, which are derived from the dilated milk-ducts, protrude outgrowths
from the walls. Sometimes the cavity of the cyst has its liquid contents replaced by
the solid tumor which has grown into it. A discharge of bloody serum from the
nipple is common in these growths.

Sedrrhies is the ordinary form of cancer of the breast. It starts in the epithelial
structures of the gland, breaks through the basement membrane and involves the
structures immediately adjacent to it, and is disseminated more widely by the lym-
phatics.  Pagel s disease 15 a true carcinoma which begins as an eczema or ulceration
around the nipple and later becomes disseminated.

Carcinoma follows the gland structure, and readily involves the pectoral fascia
covering the pectoralis major muscle.  Anteriorly, the gland structure in places
follows the ligaments of Cooper to the skin above, hence the frequency with which
the skin is involved.

The scirrhus variety does not involve the ducts in the same manner as does the
intracanalicular variety, hence bloody discharges from the :mppl-. are not 0 common
as in that affection. The disease, when affecting the region of the nipple, has been
considered more dangerous because of the greater development of the lymphaties,
particularly the subareolar plexus of Sappev, at that point.

Carcinomatous disease extends especially by way of the lymphatics. These
follow the fibrous and canalicular structure, therefore on section the cancerous tissue
can be seen extending like roots into the surrounding gland.  This tissue shrinks,
contracts, and becomes harder as the disease progresses, that is why retraction of the
nipple and dimpling of the skin occurs. The most free lymphatic drainage occurs
toward the axilla, not toward the mediastinal nodes.  The first nodes to show infec-
tion are those lying along the edge of the pectoralis major muscle about the level of
the third rib. Later, the nodes at 1]1:_ anterior edge of the scapula accompanying the
'.‘il:lh:iCEl]'hH!.‘l[’ artery become involved, or those .1]::|n_5: the .,a.*-.illu:, vessels, Stll later
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those along the subclavian vessels may be enlarged and may be felt above the clavicle
and farther inward behind the sternomastoid muscle low down.

In rare instances the disease may be carried superficially to the subclavian nodes
in the infraclavicular triangle between the deltoid and pectoralis major muscles.
Should the disease spread, it may be carried by the lvmphatics to the opposite breast
directly across the median line.  If it involves the lymphatics of the chest-wall gen-
erally there is produced the brawny o ndition of the skin called cancer *‘en rru'r.r:.-.'sr'_’
of Velpean already alluded to. A cancerous nodule beyond the edge of the pectoralis
major muscle is not necessarily an enlarged node, but may be due to the involvement
of one of the cusps of the gland, which sometimes extend even into the axilla.

Removal of the Cancerous Breast.—The origin of cancer is now believed
to be local and not general and the more cnmphlf_ its removal the greater is the
likelihood of cure, Therefore every effort is made to excise every possible infected
tissue. T |:1|:. h 15 1: d to the per formance of ver ¥ extensive npuﬂ,tu S,

The incision is made so large as to include nearly or quite all of the skin
covering the glandular tissue; this is because of the intimate connection of the
two, as already pointed out. It is carried out to the arm; this is to facilitate
clearing out the axilla and all its contents. The incision 15 kept close to the skin;
this is to avoid any glandular structure which may possibly be beneath. The
pectoral fascia covering the pectoral muscle is always removed.

Often both the pectoralis major and minor museles are removed. In excising
them the slight interspace between the clavicular and sternal fibres of the pectorahs
major muscle 15 entered and the muscle detached from the anterior extremities
of the ribs and sternum. In so doing the anterior intercostal arteries, particularly
those of the second, third, and fourth spaces, are liable to bleed freely. As the
pectoralis major is detached and turned outward, the acromial thoracic artery is
seen at the inner edge of the pectoralis minor muscle with its pectoral branch
running down the surface of the chest. This may be ligated, the finger slipped
beneath the pectoralis minor, and this muscle cut loose from the coracoid process
above and the third, fourth, and fifth ribs below. At this stage some operators
clear the subelavian and axillary vessels of all loose tissues and lymph-nodes.

The vessels are followed out on the arm.  When the insertion of the pecto-
ralis major is reached it is detached and the whole mass turned outward and pared
loose along the anterior edge of the scapula. Thus it is removed in one piece.
The part of the chest-wall which has been cleared off embraces from the middle
or edge of the sternum to the anterior edge of the scapula and from near the
lower edge of the chest below to the clavicle above. The wvessels have been
‘cleared oft from the insertion of the axillary iulth on the arm to underneath the
clavicle.  Many operators make an additional incision above the clavicle and clear
out the Hlli]t’:l-l'_ld‘l. wcular fossa even if no enlarged glands can there be detected.
Sometimes the long thoracic artery and thoracicalis Imh._lh (long external thoracic)
nerve may be wounded, but they need not be.

Two nerves will be seen crossing the axilla from the chest to the arm, They
are the lateral branches of the second and third intercostal nerves, The second is
called the intercostobrachialis (humeral} nerve.  If they can conveniently be spared
it is to be done, otherwise the v are divided. In clearing the axillary vessels, small
veins and even arteries may be divided close to the main trunks. These may
be expected to bleed freely but are usually readily secured. Care should be taken
not to wound l.InrH:Lu-mtt'lE\ the subscapular artery and particularly the vein as they
wind around the anterior edge of the scapula 2 to 3 em. below its nec k. Some operators
prefer to detach the breast from without in instead of from within out as described.

THE MEDIASTINUM.

The mediastinum is the middle space of the chest between the spine behind, the
sternum in front, and the pleurz to each side. It is subdivided into a superior
:-.rz.-cf.rmh:uws. which i1s the part above Ludwig's angle, between the first |1L-_=r{- of the
sternumn in f!ﬂ!'lt and the vertebre from the first thoracie to the Upper portion of the
fifth behind. The part below is divided into the anferior mediastinen:, I_In_ mredadle
mediastingm, and the posterior mediastinum.
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Superior Mediastinum.—The upper level of the superior mediastinum is
oblique, as it runs from the upper edge of the ster num to the first thoracic vertebra.
The lower level of the superior mediastinum runs from the junction of the first and
second pieces of the sternum to the upper border of the fifth (or lower border of the
fourth ) thoracic vertebra. Laterally it is bounded by the pleurze and apices of the lungs.

The distance from the anterior surface of the spine to the posterior surface of the
sternum is quite small, being only 5 to 6 cm. (2 to 21y in. ). Through this pass
most important structures,  The frachea and @sophagus are in the median line as well as
the remains of the #ymues gland.  To each side are the great vessels, the funominate
arfery being on-the right and the subclavian and carotid on the lett. The fef? funomi-
nate vein crosses transversely just below the top of the sternum to meet the swontinate’
vein of the right side and form the superior zena cava.  Into the innominate veins
empty the éuferior thyreid, verlebral, superior inlercostal, tnternal mamnary, and
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pericardial veins ; and into the descending vena cava empties the sena azigos major,
On the posterior surface of the esophagus and afterwards to its left side passes the
thoracic ducf.  The trachea bifurcates opposite the junction of the first and second
pieces of the sternum, and the transverse portion of the arch of the aorta rises as high
as the middle of the manubrium. The phrenic werves lie against the pleura, the
right having the vena cava to its inner side,

The right vagus ( prenmogastric) nerve comes down between the innominate
artery and vein and passes downward on the posterior surface of the csophagus. It
gives its recurrent laryngeal branch off at about the right sternoclavicular joint.
The fleft vagus nerve comes down to the outer side of the left carotid ar tery and
goes over the arch of the aorta, giving off its recurrent laryngeal branch, and thence
proceeds to the anterior surface of the wesophagus. The presence of the trachea in
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the median line and the edges of the lungs which meet opposite the second rib give
a resonant percussion note to the first piece of the sternum. With all these
important structures crowded in the small space between the vertebre and sternum
it is easy to see why tumors in this region should cause serious symptoms.

Aneurism imvolving the arch of the aorta and the great vessels is common.
Tumors, such as sarcoma, carcinoma, and glandular, though rare, do occur.
Adscess from high dorsal Pott's disease has been known to cause serious effects.

The symptoms of all these affections resemble one another to a considerable
extent. Interference with the blood-current, usually in the veins, almost never in
the arteries, is marked. Alteration in the voice is produced by pressure on the
recurrent laryngeal nerves. Dyspneea from the pressure on the trachea and difh-
culty in swallowing also occur, as well as interference with the circulation and the
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action of the heart.  The presence of growths in this region is indicated also by the
presence of dulness over the region of the manubrium,

Anterior Mediastinum.—This is the space below the second costal cartilages,
between the sternum in front, the pericardium behind, and the two pleurze on the
sides. It is only a narrow slit in the median line above from the second to the
fourth costal cartilage; from here the right pleura is prolonged obliquely down and
outward to the seventh costal cartilage, which it follows. On the left side the pleura
leaves the median line about the fourth cartilage and passes out about 2 cm. to the
left of the sternum and then down to the seventh costal cartilage, which it follows.
The triangularis sterni musele arises from the under surface of the lower third of the
sternum and from the xiphoid cartilage and passes upward and outward to insert
into the costal cartilages of the second to the sixth ribs inclusive. The wmuscle  lies
in front of the anterior mediastinum and the fwfernald mammary artery runs down
between it and the bone about 1 em. distant from the edge of the sternum. There
are a few lymphatic nodes in the anterior mediastinum on the diaphragm below and
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in the superior mediastinum on the arch of the aorta and left innominate vein above.
A chain of nodes also accompanies the internal mammary artery along the edge of
the sternum between the pleura and chest wall.

Abscess of the anterior mediasfinun: may result from infection due to injury or
punctured wounds. It may break into the pleurse on the sides, into the pericar-
dium posteriorly, work its way down toward the abdomen, or point in the intercostal
spaces at the edge of the sternum.

Paracentesis pericardii is performed in the sixth tnt:.r:.pac:: close to the sternum;
also, the fifth and sixth cartilages may be resected, the internal mammary artery
1|_{att:d and the pericardium opened and even drained.

If one attempts to pass a trochar into the pericardium by a puncture through=
the fith or sixth interspace sufficiently far out to aveid wounding the internal
mammary artery the pleura is apt to be wounded, as it passes farther toward the
median line than does the lung.

The Middle Mediastinum, iastinum is limited in front by
the anterior wall of the pericardium and behind by the posterior wall of the pericar-
dium and roots of the lungs. It contains the Aearf with the lower half of the descend-
fng vena cava and the vena azygos major emptying into it, and the ascending aorta;
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also the structures forming the roots of the lungs, viz., the #ighf and ¥ droncki,
and the pulmonary arferics and veins.® The ﬁfn enie nerves lie between the pericar-
dium and pleurz anteriorly.

The éronchial hymphatic nodes are numerous between the structures forming the
roots of the lungs. It is these nodes that are so often enlarged in diseases of the
lungs. They are affected in malignant disease as well as in tuberculosis, etc.  Enlarge-
ments of the heart pressing on the vessels, particularly the vena azygos major, are
sometimes thought to cause pleural effusions, d_mpLCI.a]h if one-sided.

When the pericardium is distended with fluid it enlarges more in an up and down
direction, but when the heart is enlarged its size increases mainly laterally—from side
to side.

Fosterior Mediastinum.—The posterior mediastinum extends from the peri-
cardium and roots of the lungs anteriorly to the vertebre posteriorly.  The pleurz
are on each side. Behind the pericardium runs the @sephagus, lying in front of the
aorta, which rests on the vertebrze. In the chink between the aorta and bodies of
the vertebrz lies the fhoracic duet and immediately to its right side is the vena azygos

* The mediastina are arbitrary divisions. and it is a question as to whether the roots of the
lungs should not be included in the posterior instead of the middle mediastinum.
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major. The vena azygos minor is on the left side of the vertebrae and crosses the
sixth to join the vena azygos major.  The descending theracic aorta is not infrequently
the seat of ancurism.

Mediastinal Tumors.—Cancer is the most frequent malignant new growth, then
sarcoma and lymphoma. Great enlargement of the lymph-nodes occurs in Hododin' s
disease and 15 probably a factor in causing a fatal issue. Enlargements also result
from tuberculosis and other diseases. They give rise to pressure symptoms. Dyspncea
may be due to pressure on the trachea or heart and great vessels. The circulation
may be so much impeded that the enlargement of the collateral veins, especially those
of the surface, may be very marked. There may also be difficulty of swallowing due
to pressure on the esophagus.

Pleural Effusions. —5Serous effusions into the pleura are also known to accom-
pany heart disease and have been attributed in some instances to obstruction of the
circulation. They are apt to be unilateral and are most often found affecting the
right pleural cavity. Baccelli attributed the effusion to obstruction of the blood
current through the vena azyvgos major ; the enlarged heart pulling the superior vena
cava down drew the vena azygos major tightly over the right bronchus, as is well
shown in Fig. 210.  Steele [ Lhrw, Med, Mag., 18q7 ; Jowrn. Am. Med. Asso., 1904)
and Stengel ( Uniz. Peuna. Wed, Bullefin, 1901 ) held that the dilated 1|wh'r. heart by
extension upward exerts pressure on the root of the right lung and indirec tly |tutmh-_l-.
the azygos major vein as it curves over the right bronchus to enter the superior
vena cava. Fetterolf and Landis (dm. Jjowrn. Med. Secrences, 1909 believe that
the fluid comes from the visceral pleura and not from the parietal pleura, and that the
outpouring, so far as the pressure factor is concerned, is caused by dilated [Jn!'tintH
of the heart pressing on and partly occluding the pulmonary veins.  They point out
that Miller (Awe. Jowrn. of Anat., vii) has ahm\ n that the veins draining the visceral
pleura empty into the pulmonary veins; therciore, if these latter are obstructed,
transudation may ensue ; this may occur on either side. They point out that if the
right atrium (auricle} dilates, it expands upward and backward and compresses the
left auricle and root of the right lung; and of the parts composing the root the
pulmonary veins are the most anterior, and, therefore, the ones most liable to be
compressed.  Left-sided effusions are accounted for by compression of the left
pulmonary vein by the dilated left atrium (which is the most posterior of the four
chambers) and its appendix. The greater frequency of right-sided effusions is due
to the more common occurrence of dilatation of the right side of the heart.
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THE CHEST CONTFENTS:

For the sake of convenience in description and record, the chest has been
divided into various regions and marked by certain longitudinal lines.

THE LoxGrtvoiNal Lixes.

Sm'un longitudinal lines are used.  They run parallel with the long axis of the body.
The median line means the midline of the body. This runs down the

mld{l'l{, of the sternum anteriorly and the middle of the back posteriorly.
. The parasternal line runs parallel to the edge of the sternum and midway

between it and the midclavicular line.
3. The midclavicular line, also called the mammary line, is a longitudinal
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Froe 2i1.—The longitudinal lines of the chest wsed in physical diagnosis,

line passing through the middle of the clavicle. This usually passes 1 to 2 em.
internal to the nipple.
4. The anterior axillary line passes through the anterior fold of the axilla.
5. The midaxillary line passes through the middle of the axilla.
The posterior axillary line passes through the posterior fold of the axilla.
The scapular line passes longitudinally through the lower angle of the scapula.

=

Tur ReEcions oF THE CHEST.

In the middle of the surface of the chest anteriorly there are three regions:
The suprasternal region is the part above the sternum between the sterno-
mastoid muscles. It is the suprasternal notch.
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2. The upper sternal region extends from the suprasternal notch to a line
drawn opposite the third costal cartilages.

3. The lower sternal region is behind the second piece of the sternum from
the third costal cartilages down.

Anteriorly on the chest there are four regions (Fig. z212) :

1. The supraclavicular region, above the clavicle. This includes the supra-
clavicular fossa.

2. The infraclavicular region, below the clavicle down to the upper edge of
the third rib.

3. The mammary region, from the upper edge of the third to the upper
margin of the sixth rib.  This extends from the edge of the sternum to the anterior
axillary fold and has the nipple nearly in its centre.

Fi1G. at2.—The anterior regions of the chest.

4. The inframammary region extends from the upper margin of the sixth
rib to the lower margin of the thorax.

Laterally on the chest between the folds of the axilla there are two regions:

1. The upper axillary region extends down to the upper border of the sixth rib.

2, The lower axillary region extends from the upper border of the sixth rib
to the lower edge of the thorax.

Posteriorly there are four scapular regions ( Fig. 213) :

1. The suprascapular region is above the spine of the scapula.

2. The scapular region is the part covered by the body of the scapula below
its spine.

3. The infrascapular region is the part of the chest below the scapula between
its angle and the lower edge of the chest.

4. The interscapular region is the part between the posterior edge of the
scapula and the median line.

L3
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THE PLEURA.

The pleurze form closed sacs which line the thorax (parietal pleura) and cover
the surface of the lungs (visceral pleura). As the lungs expand and contract, the
pleure are only completely in contact with the lungs when the latter are fully dis-
tended. In ordinary breathing the lungs are not completely expanded, hence the
edges of the pleurze fall together and so prevent the formation of a cavity. This
collapsing of the pleur: takes place mainly along its anterior and lower edges. The
apex of the plenra is prevented from collapsing by its attachment to the first rib, and
also, as pointed out by Sibson, by the attachment to it of an expansion of the deefr
cervical fascia and some hbres of the scalenus anticus muscle.  Postertorly the chest
wall is unvielding. Anteriorly when the lungs are collapsed they fll out the pleura
as low down as the fourth costal cartilage; below that, in front of the heart,

Fi:, =:3.—The posterior regions of the chest.

a space or sinus is left unoccupied by lung. Itis called the costomediastinal sinus.
Likewise between the diaphragm and chest-walls is another space, in which the
parietal or costal and visceral layers of the pleura are n contact, called the cosfo-
phrenic sinws or complemental space of Gerhardt. From these factsit follows that the
outlines of the pleurz and lungs are identical posteriorly, superiorly, and anteriorly,
as low as the fourth costal cartilage. Here they diverge, the pleure descending
lower than the lungs, , ;

The top of the pleura is about on a plane with the upper surface of the first
rib. This makes its posterior portion at the head of the first rib 5 em. higher
than its anterior portion at the anterior end of the first rib. The upper border
of the clavicle is level with a point midway between the anterior and posterior
ends of the first rib. This, therefore, shows the pleura to extend 2.5 em. (1 n. )
above the level of the upper surface of the clavicle.
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The top of the plenra does not project into the neck in the form of a eone, but
resembles a drum-head, being stretched in the form of a plane almost or quite
level with the top of the first rib.  [ts upper surface is strengthened by fibres from
the deep fascias of the neck and, according to Sibson, by some fibres from the
seialene muscle.

The pleura then slopes forward behind the sternoclavicular joint to meet the
pleura of the opposite side at the level of the second costal cartilage, a little to the left
of the median line. They then descend until opposite or a little below the fourth
costal cartilage, when they each diverge toward the side, reaching the upper border
of the seventh costal cartilage near its sternal junction.  They then slope down and
out, reaching the lower border of the seventh rib in the mammary line, the ninth rib

FIG. z1q.—Anterior surf.'!r.'l: relations of the lungs and pleuce.

in the axillary line, and the twelith rib posteriorly (Joessel and Waldeyer, page s1).
The scapular line intersects the lower edge of the pleura at about the eleventh rib.

In operations involving the lumbar region, if the incision is carried high up
posteriorly the pleura may be opened along the lower border of the posterior
portion of the twelith rib. It soon recedes from the costal margin and in the
axillary line is about 6 cm. (2% in.) above it

A heavy body, as a bullet, gravitates to the lowest portion of the pleural cavity,
hence it can be removed through an incision in the eleventh interspace posteriorly.

( Faracentesis and empyema will be alluded to after the lungs have been
described, see p. 200). ; '
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THE LUNGS

The lungs entirely fill the pleural sacs when completely distended, but only
partly so in quiet, ordinary respiration. They are encased in a bony cage that is
open below, on account of which, when the lungs distend, they E;:-:pmhld mostly
downward. To a less extent they expand, in forced respiration, both laterally
and anteroposteriorly, due to the elevation of the ribs owing to the traction of the
muscles upon them. Ordinary breathing is performed mainly by the diaphragm.
It acts like the piston of a cylinder and as it descends the air is drawn into the
trachea and lungs. As the diaphragm falls a negative pressure is produced within
the chest and were it not for its bony framework, it would collapse.  The framework
is sufficiently strong to retain its shape in spite of this pressure if the breathing is

!
Fic. 215.—Posterior serface relations of the lungs and pleure.
normal and the chest-walls are healthy. When, however, obstruction of the air-
passages is present, perhaps from enlarged pharyngeal or faucial tonsils or nasal
hypertrophies, then the deformities known as funnel-breast, pigeon-breast, etc.,
already described, arise. They are also produced if there is no obstruction to the
breathing but only a weakness in the bony thorax, as occurs in rickets.

Two of the most common of the diseases of the lungs produce changes in the
shape of the thorax; they are emphysema and phthisis. Pneumonia, though a frequent
enough disease, does not produce any changes, as it is too short in its duration.

In emphysema the lungs are in a state of hyperdistention, hence they fill the
chest to its greatest capacity and tend to make the soft parts bulge between the ribs.
In phthisis the lungs are contracted, hence the intrathoracic pressure becomes a
negative one and the soft parts sink in between their bony support. In emphysema
the anteroposterior diameter increases and the chest assumes the barrel-iorm already
described. In phthisis it becomes lessened in its anteroposterior diameter and we
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have the flat chest. Enlargement of the chest posteriorly is impossible on aceount of
the support of the ribs, vertebrie, and strong back muscles. Enlargement downward
is allowed by a descent of the diaphragm; hence the fulness of the abdomen in those
affected with emphysema and conversely the flatness of the abdomen in those having
phthisis. In the region of the apices the thorax is closed by the deep fascia, which
spreads from the trachea, aesophagus, muscles, and great vessels and blends with the
pleura to be attached to the first rib.  In the normal condition this is level with the
plane of the first rib and rises littde if at all above it. Ewven in disease it is not
materially altered. This is certainly so in phthisis and probably so in emphysema.
The apparent fulness of the supraclavicular fosse and intercostal spaces in emphysema
and the increased depth of these hollows in phthisis are not due so much to a bulging
or to a retraction of the lungs at these points as to the atrophy of the fatty and
muscular tissue in phthisis and to the muscular tension in emphysema,

In coughing, the apex of the lung does not jump up into the neck above the
clavicle as it appears to do, but remains nearly or quite below the plane of the top of
the first rib.  The appearance of bulging is caused by the movements of the trachea
in the median line and the muscles laterally.  This is noticeable particularly in the
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case of the platysma and omohvoid muscles. In quiet breathing the posterior belly
of the omohyoid lies about level with the clavicle, but in coughing it rises 1 or 2 cm,
above it.  The intercostal membranes and muscles are kept tense by the constant
elevation of the ribs due to the muscular tension.

OUTLINE OF THE LUNGS.

Apex.—The apex of the lung has its highest point opposite the posterior
E-xtrr*mit_\' of the first rib. It then follows the il]itﬂ,l_‘ of the top of the first rib down
to the sternoclavicular joint, immediately above the junction of the cartilage of the
first rib with the sternum.  The anterior end of the first rib is 5 cm. lower than the
posterior.  The upper edge of the clavicle is 2.5 cm. or one inch, above the anterior
end of the first rib and 2 5 em. below the head of the first rib, hence the apex of the
lung rises 2.5 em. (1 in.) above the clavicle, and it lies behind its inner fourth.
This distance will vary in different individuals with the obliquity of the ribs. The
maore oblique the ribs the greater will be the distance between the level of the top of
the clavicle and that of the neck of the first rib.

Anterior Border.—From the sternoclavicular joint the borders of the lungs
pass downward and inward until they almost or quite touch in the median line at the
angle of Ludwig opposite the second costal cartilage. They continue downward
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almost in a straight line until opposite the fourth costal cartilage, where they begin to
diverge. The border of the right lung proceeds downward and begins to turn out-
ward opposite the sixth carulage.

The leit lung on reaching the level of the fourth costal cartilage curves outward
and downward across the fourth interspace to a point about 2.5 em. to the inner
side of the nipple in the fourth interspace. From this point it goes downward and
inward across the fifth rib and interspace to the top of the sixth rib about 3 cm. to
the inner side of the nipple line. This isolated tip of lung just above the sixth rib
over the apex beat of the heart is called the lingula.

Lower Border.—The lower edee of the lung varies in different individuals
and in the same individual according to the amount of inflation. In quiet respis
ration it is about opposite the sixth cartilage and nb from the sternum to the mam-
mary line, opposite the eighth in the midaxillary line, the tenth in the scapular line,
and the eleventh near the vertebrz.

The Fissures and Lobes of the Lungs.—The leit lung has one fissure and
two lobes, an upper and a lower.

The right lung has two fissures and three lobes, an upper, a middle, and a lower.

The fissure of the left lung begins above and posteriorly opposite the root of the
spine of the seapula; this is level with the fourth rib and third dorsal spine. It passes
downward and forward, ending at the sixth rib in the parasternal line. It crosses the
fourth in the midaxillary line. The lower lobe of the rnight lung 15 of the same size
as that of the left side. The lung above it is divided into a middle and upper lobe.
The main fissure of the right lung corresponds in its course almost exactly with that
of the lefit lung. It begins above and posteriorly at the root of the b[Jl]]f_ of the
scapula and ]mwnw downward crosses the fourth rib in the midaxillary line and ends at
the sixth rib in the mammary line (instead of the parasternal line as in the left).

The subsidiary fissure of the right lung leaves the main fissure at the posterior
axillary line opposite the fourth rib and follows this rib in an almost horizontal direc-
tien to its junction with the sternum.

In order to recognize and appreciate the changes which occur in the lungs in
lobar prenntonia it 15 necessary to know the outlines and limits of the various lobes of
the ]unc:-. A L]][mh:duq: of T.]'IQ [ ![t COUrsee nf thl" hssures of the Illllmn 15 nat nl‘ll‘l.
necessary to outline the lobes, but it is of service in the dhl.-.._[m-:h of ]}l:.uml effusions.
These effusions often are limited to certain localized areas instead of irung ceneral.

Plewrisy may affect the lung bordering the fissures.  When such is the case, the
effusion, serous or purulent, may be in the fissure itseli and embrace but little of the gen-
eral pleural cavity. Dry taps from failure to hit the purulent or serous collection are
not infrequent, and the possibility of its being interlobular should be borne in mind.

GENERAL CONSIDERATIONS.

From what has been said it follows that a knowledge of the extent and outlines
oi the lunes and of the location and course of the fissures 1s essential to the proper
diagnosis and treatment of affections of both the lungs and pleurae.

The extent of the lungs is determined in the living by percussion. The apex of
the lungs forms an :ﬂ:]u]:,h_ plane running upward and backward from just below the
lower edge of the inner extremity of the clavicle to the neck of the first rib above
and posteriorly,  The level of these two points will vary according to the inclination
of the ribs, which in turn is influenced by the direction (vertical ) of the spine.  Oudi-
narily the distance is 5 em. (2 in. ). It may be even as much as 7 or 8 cm.  The
top Lg]crc of the clavicle PAsSEs across the middle of this distance S0 that the top of
the lung is about 2.5 cn. (1 in. } above the clavicle. The highest [mmt of the lung
is not in the middle of the space enclosed by the first rib, but is at its posterior
border, at the neck of the first rib.

In percussing, one should not strike directly backward 1:111 both downward and
baclkward.

If the patient is standing erect the first rib will slope downward and forward at an
angle of 65 degrees, or more, with a vertical line.  The spine will slope downward and
backward from the same vertical line in a norm: lly stradeht back about 20 degrees.
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In people with straight backs and flat chests (oiten seen in phthisis), the sloping
downward of the ribs is marked; in those with rounded backs the chest is apt to be
round, as in emphysema, and then the ribs are more horizontal.

Another point to be noticed is the lateral extent of the apex of the lung in
relation to the length of the clavicle. The lung does not extend farther out on the
clavicle than one-fourth its length. The clavicular origin of the sternomastoid
muscle extends out one-third of the length of the clavicle, so that the lung is behind
the clavicular origin of the sternomastoid and care should be taken not to percuss
too far out.  If the finger is laid in the supraclavicular fossa in percussion it should
be pressed downward and inward, not backward.

Posteriorly the scapula rises to the second rib and its spine has its root opposite
the fourth rib or spinous process of the third thoracic vertebra. Therefore a small
portion of the lung is above the upper edge of the scapula and percussion in the
supraspinous fossa gives a clear resonant note.

Behind the middle of the hrst piece of the sternum passes the trachea, crossed
by the left innominate vein. The trachea of course contains air; the lungs slope
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Fie. 207, —Formalin-hardened hady, showing the nght lung collapsed and compressed by a large
pleural effusion,

inward from the sternoclavicular joints to meet nearly or quite in the median line
and so continue to the level of the fourth rib; hence it follows that the percussion
note on the sternum nearly down to this point is resonant and if it be found to be
dull one should look for an aneurismal or other tumor which is displacing or
covering the lungs and trachea at this point and thereby subduing their resonance.

Below the fourth rib the area of the absolute heart dulness becomes evident.
(This will be alluded to in describing that organ later on. )

In performing abdominal operations, as those involving the gall-bladder and
kidney, the surgeon may be tempted to prolong his incision upward into the lower
edge of the chest-walls, and it is necessary to know how far he can proceed without
opening the pleural cavity. This necessitates his knowing how far from the lower
edge of the chest the pleura lies. It reaches to the seventh ribin the mammary line,
the ninth in the axillary line, and the twelfth posteriorly, extending to its extreme
lower edee. 4 ‘

In the axillary line the pleura is about 6 em. (2% in.) away from the edge of
the thorax. This distance gets less as one proceeds forward to the sternum and
backward toward the spine.
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In emphysema the lung, being distended, occupies more nearly the outlines of the
pleuraand its area of resonance isincreased. In pleural effusion itis compressed and even
sometimes collapsed.  As it shrinks it recedes inward and backward and is pushed
from the chest-wall by the layer of fluid (Fig. 217). The pressure of the fluid within
causes the intercostal spaces to be obliterated and sometimes even to bulge instead of
being depressed.  As the expansion of the lung is prevented, the chest does not move
on the afiected side, or expand with the respiration, as it does on the healthy side.
This can be demonstrated by measuring the two sides of the chest. At the end
of expiration the affected side will be from 1 to 3 3 cm. greater in circumierence than the
healthy one. I the pleural effusion is on the right side it may push the heart to the
left and raise its apex beat and cause it to pulsate bevond the nipple line and even in
the axilla. If it is on the left side the costomediastinal sinus (page 196 ) becomes
distended with fluid or plastic lymph and this obscures or conceals the heart's impulse.
If the u‘m:-n:rll is very large the heart is pushed over toward the right and its apex
beat is seen in the third or fourth interspace on the right side even so far over as
the mammary line.

Should the efiusion be purulent it may perforate the chest-wall, or open into the
pericardium anteriorly, the cesophagus posteriorly, and into the stomach or peritoneal
cavity below. If it perforates the chest-wall it usually does so anteriorly between the
third and sixth interspaces, most often in the fifth.

Paracentesis.—Where the pleural effusion is serous it is usually drawn off by
an aspirating needle or trocar.

For diagnostic purposes a hypodermic syringe needle is often used, as the chest-
walls are usually thin enough to allow this to be done, particularly if a suitable spot
is chosen and the patient 15 a child. Care should be exercised not to strike a rib.
The spot chosen for puncture may be indicated by dulness on percussion. It may
be anywhere, but when a choice is permissible the puncture should be made in the
sixth interspace about in the middle or postaxillary line. Another preferred spot is
in the eighth interspace, below the angle of the scapula. The sixth interspace may be
determined in several ways, viz. :

1. Begin at the angulus sterni (angle of Ludwig) and follow out the second rib
to the parasternal or 1111:1L|..n icular line, thence count down to the sixth rib and
follow it to the midaxillary line.

The nipple is in the fourth interspace, follow it to the axillary line and count
two spaces down.

3. The apex beat of the heart is in the fifth interspace, follow it around to the
axillary line and take the next space below.

4. Find the last rib that articulates with the sternum—it 1s the seventh; follow it
around and take the space above.

5. With the arm to the side the inferior angle of the scapula marks the seventh
interspace; take the interspace next above.

6. A horizontal line at the level of the nipple cuts the midaxillary line in about
the w'nth Interspace.

The lower edge of the pectoralis major touches the side of the chest at the
fifth |1|} Follow it to the axillary line and go two spaces lower.

8. By raising the arm the serrations of the serratus anterior muscle attached to
the fifth, sixth, seventh, and eighth ribs become visible; that attached to the sixth rib
is the most prominent and is attached farthest forward.

Empyema.—When the pleural effusion is purulent, tapping is not sufhcient,
and drainage is resorted to. It is not considered necessary to open the pleural
cavity at its lowest part but the sites chosen are usually the sixth or seventh inter-
space in the mid- or postaxillary line. The movements of the scapula are apt to
interfere with drainage 1.111:m_|;l:|¢||:1_|:, below its angle, hence the opening is usually
made farther forward. The surgeon may or may not resect a rib.

The ribs may lie so close together as to compress the drainage-tube; in such
case a resection is done if the patient’s condition permits.

Dicision for Fmprema.—In certain cases the condition of the patient may
demand that as little as possible be done, and that quickly. The point of operation
is selected by one of the guides already given, perhaps the level of the nipple.
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While the finger of one hand marks the interspace, an incision 4 cm. (1!2 in.)
long is made along the upper edge of the rib, this is deepened by a :.mlph' of
strokes which detach the intercostal muscles and carefully penetrate the pleura.
As the pus makes its appearance the knife is withdrawn and the finger is laid on
the opening. A drainage-tube held in a curved forceps is then slid along the finger
into the chest.  Sometimes a rubber tracheotomy tube is used for drainage purposes.
Any bleeding will be from the small intercostal branches and can readily be stopped
hy gauze packing.

The incision is made along the upper edge of the rib because the intercostal
artery running along the lower edge of the rib is the larger.

Resection of a Rib for Empyema.—For the removal of a part of a rib a more
formal operation is necessary.  The incision is made directly on the rib down to
the bone and five or more ce ntimetres in length. The skin being retracted, t]w
periosteum is incised and detached from the rib with a periosteal elevator which i
passed down its posterior surface, pushing the pleura away from the rib. W hLﬂ
the elevator reaches the lower border of the rib an incision is made down on it
through the intercostal muscles, keeping as close to the rib as possible to avoid
wounding the intercostal artery, which lies close to its lower edge. The rib is
then divided either with a cutting forceps like Estlander’s, or a Gigli saw. The
rib, having been divided at one end of the incision, is then lifted up, the pleura
stripped off, and divided at the opposite end.

Should the intercostal artery bleed, and it is often sufficiently large to spurt
quite actively, it can be rn:le.‘ht with a hemostatic forceps and secured with a
ligature if necessary. This is safer than to trust to packing, on account of the
lack of support dm_ to the removal of the rib. After the incision is completed,
the pleura is incised and the tube introduced. [In ligating the intercostal artery,
care should be taken not to include the nerve which lies close to but below it; that

s, farther away from the rib.

THE PERICARDIUM.

The pericardium is composed of iibrous tissue lined with a serous membrane.

When afiected by inflammation the amount of fuid contained in it becomes
increased and it becomes distended and may interfere with the functions of the heart
and adjacent structures.

Ii the effusion is serous it is sometimes drawn off by puncture; if it is purolent
drainage is instituted.

The pericardium in shape is somewhat conical.  Its base rests on the central
tendon of the diaphragm and its apex envelops the great vessels, as they emerge
from the base of the heart, for a distance of 4 to 5 em.  The attachment to the
diaphragm is most firm at the opening of the inferior vena cava. As the fibrous
layer of the pericardium proceeds upward it becomes lost in the fibrous tissue
(sheath) covering the great vessels. This is continuous above with the deep cervical
fascia, especially with its pretracheal layer. Anteriorly the pericardium is attached
above and below to the sternum by the so-called sternopericardiac ligaments (Fig. 218).

In front of it above are the remains of the Mymes gland and triangularnis sterni
muscle of the left side from the third to the seventh costal cartilages.  The infernal
mammary arteries, running down behind the costal cartilages about a centimetre
from the edge of the sternum above and somewhat more below, are separated from
the |Jr|::1‘|i_dr{||um by the edges of the lungs and pleur, these latter reaching nearly or
quite to the median line.  The triangularis sterni muscle also lies beneath the artery
and farther from the surface.  As the left pleura slopes more rapidly toward the side
than does the right there is a small portion of the pericardium uncovered by the pleura
at about the sixth intercostal space close to the sternum. The incisura of the leit
lung leaves a space where the pericardium is separated from the chest-walls only by
the pleura.

On each side the pleura and pericardium are in contact, with the phrenic nerves
between them.  Posteriorly the pericardium hes on the bronchi, the esophagus, and
the thoracic aorta.
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Owing to the fibrous nature of the pericardium it will not expand suddenly.
While only about a pint of liquid can be injected into the normal pericardial cavity
aiter death, if a chronic effusion exists in a living person as much as three pints may
be present.

Sudden effusion occurring in the living patient will cause obstruction of the cir-
culation at the base of the heart; it may by pressure on the bronchi at the bifurcation
produce suffocative symptoms and by pressure on the esophagus difficulty in swallow-
ing. The lungs are displaced laterally, and the stomach and liver downward. The
largest effusions are slow in their formation.

Pressure on the leit recurrent laryngeal nerve as it winds around the aorta
sometimes produces alteration or loss of the voice. 1

In children, according to Osler, the praecordia bulges and the anterolateral region
of the left chest becomes enlarged as does also the area of the cardiac dulness.

Paracentesis of the Pericardium.—Tapping the pericardium by means of a
trocar or aspirating needle must be carefully done, or the pleura may be punctured.

Fic. 218 =View of the percardium, shghtly distended, and its relations to the bony thorax.

The part of the pericardium in contact with the chest-wall and not covered by
pleura is very small. [t embraces the space between the two pleura from the fourth
to the seventh ribs.  This may be defined by three lines, one in the midline, another
from the middle of the sternum opposite the fourth rib to the costosternal junction
of the seventh rib, and a third joining these two passing through the articulation of
the xiphoid cartilage (Fig.219).

The leit pleural sac may be 1 em. farther from the edge of the sternum than the
right. Thus it 15 seen that there is hardly a point where a needle can be introduced
with the certainty of avoiding the pleura, The safest point is probably close to the
left edge of the sternum in the sixth interspace. This interspace may not extend
to the sternum, but even il the cartilages are in contact a needle could probably be
introcduced at this point.  As the pericardium is distended it carries the lungs and to
a less extent the pleura outwards and increases the area available for puncture both
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ppward and downward as well as to the sides.  When greatly distended the peri-
cardium may reach to the first interspace above, 2.3 em. (1 in.) to the right of the
sternum, to the seventh cartilage below, and to the left nipple line or even beyond.
The arching of the diaphragm causes a sternophrenic sinus behind the sternum anal-
ogous to the costophrenic sinus at the lower edge of the chest.  This becomes dis-
tended by pericardial effusions in the same manner as does the costophrenic sinus in
pleural effusions. A puncture in the sixth space close to the left edge of the sternum
enters this sinus.  The increased area in cases of distention from pericardial efiusions
has led D-;l-:r to advise tapping in the fourth interspace, either at the left sternal
nnagm or 2.5 cm. from it, or at the fith interspace 4 em. (1'% in, ) from the sternal
margin; or h} thrusting the needle upward and backward close to the costal margin
in the left costoxiphoid angle.

It is important to avoid wounding the internal mammary artery, which is usually

Fic. 21g.—Faracentesis of the pericardium.

nearer to the sternum above (0.5 to 1 cm. to its outer side ) and farther from it (2 to
3 cm. ) below,

Ihc danger of wounding the pleura in aspirating with a needle has probably
been overestimated, but w hen drainage is to be employed the danger is certain.

Drainage of the Pericardium.—To drain the pumaulmm requires the
removal usually of at least one of the costal Lq-'l.l.ll.l-.if.[f..: A draimage-tube can some-
times be introduced by first making a short incision in the fifth or sixth interspace
close to the left edge of the sternum, then puncturing the pericardium, dilating the
puncture with iuu_::pa. and introducing the tube.  The costal cartilages usually lie so
close Lﬂguthm as to interfere with tiw proper introduction of a tube, ]]Lnu the neces-
sity of resection. A flap may be made or a straight incision. The latter is some-
times made over the fHifth costal cartilage, which is then resected. If desired the
sixth and seventh cartilages are also removed and even a piece of the left edge of the
sternunt.  The intercostal muscles having been raised, the cartilages are removed,
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When the internal mammary artery is seen lying beneath, it is to be either ligated
or drawn to one side. The triangularis sterni muscle is either incised or drawn to
the outer side along with the edge of the left pleura. The pericardium can then be
hited with forceps and incised and the drainage-tube introduced.

THE HEART.

In size the heart s somewhat |;11‘g__1r than the clenched fist. It measures 12.5
cm. (5in.) in length, 7.75 cm. (3% in. )} in width, and 6.25 em. (212 in. ) in thick-
ness. Its weight in the adult male is 250 to 300 Gm. (8 to 10 0z ), in the female
it 1s 60 Gm. (2 oz.) less, ;

It lies enclosed in its pericardium in the middle mediastinum between the
sternum (from the upper edge of the third costal cartilage to the sternoxiphoid artie-
ulation ) in front, and the bodies of the fifth, sixth, seventh, and eighth thoracic ver-
tebrae behind,  Laterally it reaches from two centimetres to the right of the sternum
nearly to the left nipple line. On each side of it are the lungs, from which it is
Separs ated by the pleurze and pericardium with the phrenic nerves between.  Above
are the :-_,n:a.t vessels and below it rests on the central tendon of the diaphragm.

In shape the heart resembles an acorn, the afiia (awricles), forming the upper
right portion and the venfricles the lower leit portion. It lies with its right side
resting on the diaphragm and its apex pointing forward and to the left.

For convenience one speaks of a dase, an apex, a vight border, a lower bovder,

and a feft border.
OUTLINES OF THE HEART,

The base of the heart is opposite the upper border of the third costal cartilage.
[t is here that the superior vena cava ends and the aorta begins. It extends from
1.25 cm. (% in.) to the right of the sternum to 2.5 cm. (1 11].} to the left of the
sternum.

The right border of the heart extends from 1.25 em. (!4 in.) to the right of the
sternum at the upper border of the third costal cartilage in an outwardly curved line
to the junction of the seventh rib and the sternum.  In the fourth interspace it may
reach 2.5 em. (1 in. ) beyond the right edge of the sternum.

The lower border passes from the seventh right chondrosternal JUNCLion Across
the sternoxiphoid joint outward in the hith interspace to the apex beat, which is 4
to 5cm. (1'% in, to 135 in. ) below and to the inner side of the nipple and about
8.75 cm. (3% in.) to the left of the median line.  This marks the extreme left limit
of the heart.  In children the apex 15 higher—it i1s in the fourth interspace. In old
people it is lower,

The leit border arches upward from the apex beat, as just given, in an inward
and upward direction to 2.5 em. (1 in. ) to the left of the sternum at the upper border
of the third costal cartilage.

The atrio- (auriculo-) ventricular groove or line of junction between the atria
(auricles ) and ventricles runs from the sixth right chondrosternal junction upward
and to the left to the third left chondrosternal junction.  The atria lie above and to
the right of this line and the ventricles below and to the left,

The right atrivm (auricle ) and right ventricle lie anteriorly and the left atriom
and left ventricle lie posteriorly.  In the right atrioventricular groove runs the right
coronary artery. As it lies on the anterior portion of the heart it is liable to be injured
in stab-wounds and give nse to fatal bleeding, as mayv also the interventricular
branch of the left coronary artery as it passes down near the leit border of the heart
between the right and left ventricles.

The Portion of the Heart Uncovercd by Lung-tissue.—When the lungs are
distended the right lung covers the heart to the median line.  The left lung ]:mn_-;
the median line at the level of the fourth costal cartilage and curves 1:11111“”(1 and
downward to about the apex beat in the fAfth interspace, 2.5 em. to the nner side of
the nipple line. At this point a small picce of the lung, the fugula, sometimes
curves around in front of and below the extreme tip of the heart.  As the air leaves
the lungs they retract and their anterior borders hardly reach the edges of the sternum.
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Area of Cardiac Dulness.— The area of cardiac dulness corresponds to the
area uncovered by lung and in contact with the chest-wall.  This is the area of abso-
lute dulness. It begins opposite the fourth costal cartilage and extends down the
sternum, between the median line and left edge, to the liver dulness below opposite
the sixth costal cartilage. Toward the left side it arches from the fourth leit costo-
sternal junction to the apex beat.  The area of so-called relative dulness caused by
overlapping of the lungs extends along the right edge of the sternum to opposite the
upper border of the third rib above, and to the left follows parallel to the leit border of
the heart to the tip of its apex. Below it blends with the liver dulness (Fig. 221).

The area of cardiac dulness may be increased not only by the enlargement of the
heart itself but by pericardial effusions and disease such as aneurism of the great vessels.

In an early stage of pericardial effusion and also in aneurism there may be an

Fic. 220, —Relations of the heart, its valves, and the great blood-vessels to the surface of the chest.

extension of the area of dulness upward. In a later stage of pericarditis the lateral
area of dulness becomes increased.

Cardiohepatic &ngle { Ebstein ). —This is the angle formed by the right
border of the heart as it meets the liver. It 15 a more or IL'-:-H resonant area in the
fifth right intercostal space. Below it is the liver dulness and above and towards
the median line is the heart.

VALVES OF THE HEART.

There are two types of valves in the heart: the dicuspid (mitral) and tricuspid
between the atria (auricles) and ventricles, and the two sets of ,vr'urf'-"'fumr radfves at
the entrance of the |}||1mnnar1. artery and aorta. (See Fig. 220.

The bicuspid valve is the most important and is the drq:—ul seated. It lies
at the edge of the leit border of the sternum opposite the fourth costal cartilage.
[t separates the left atrium and ventricle and lies nearly transversely.
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The tricuspid valve lies in the middle of the sternum opposite the fourth
intercostal space. [t runs obliquely downward and to the right from the third left
intercostal space to the hith right costal cartilage. It separates the right atrium and
ventricle,

The pulmonary semiiunar valve lies opposite the sternal end of the third leit
costal cartilage. It 1s the most superficial valve and the one highest up on the ster-
num. It prevents regurgitation of the blood into the right ventricle from the lungs.

The aortic semilunar valve lies under the left side of the sternum about level
with the iower edge of the third costal cartilage. It is just below and to the right of
the pulmonary valve, and above and to the left of the bicuspid valve.

fa

Locarion oF VaALVULAR SouxDs,

The sounds produced by the closure of the valves do not correspond with the
position of the valves, but are as follows.

The bicuspid sound is heard most distinctly at the apex of the heart as far
inward as the parasternal line and as high as the third interspace. It is transmitted
around the chest toward the axilla.

The tricuspid sound is best heard at the left sternal border between the fifth
and sixth costal cartilages ( Tyson ).

The pulmonary sound is best heard in the second interspace to the leit of the
sternum; the cartilage above is called the pulmonary carulage.

The aortic sound is best heard in the second right intercostal space and the
cartilage above is called the aortic cartilage.  The aortic sounds are transmitted up
the neck in the direction of the great blood-vessels.

VARIATION IN SIZE AND POSITION OF THE HEART

The heart becomes enlarged both by being dilated and by being hypertrophied,
usually both conditions are present; and its position 1s often changed by disease both
ol itsell and of adjacent organs. It is apt to enlarge unequally.  In empliosema and
bicaspid regurgitation the right side becomes enlarged, the pulmonary circulation
being impeded. In aortic discase, arferiosclerosts, muscular exertion, or any cause
impeding the course of the blood through the arteries there is produced an enlarge-
ment of the left side of the heart.

The average weight of the healthy heart is in the male 280 Gm. (g oz.), and in
the female 2=,H(;m (8 oz ). These may be doubled in cases of enlargement.
When the heart is enlarged the apex beat changes its position; it may occupy the
sixth, seventh, or eighth interspace instead of the “filth, and m: \y be as far as 5 to 7.5
cm, (2 to 3in.) to the left of the nipple line.

When it enlarees upward, instead of the absolute dulness beginning opposite the
fourth costal cartilage, it is opposite the third or even the second interspace. Toward
the right side the absolute dulness may extend a couple of centimetres beyvond the
right edee of the sternum, instead of being near its left edge as is normal,

The heart is readily displaced by pressure from the surrounding structures. i
there is abdominal distention by gas or ascites, or if the liver or spleen is enlarged,
the heart is pushed upward. Ln]m"cnu_nl of the liver may likewise dt.[ﬂun the
heart, if the patient is in an upright position, by the weight of the liver dragging it
down. Aneurisms of the arch of the aorta, tumors, or -:.mph'. sema may also depress
it. In the aged the apex beat may be normally in the sixth imterspace.

L.ateral 1I|-.|}[.L11 cIment occurs in cases of |+|t ural effusion.  Osler sapsI Pract, of
Med.,” p. 504 ). thisis not due to a twisting of the heart on its axis but to a positive
lateral dislocation of the heart and pericardium.  Pneumothorax or tumors on one side
may also push the heart toward the opposite side. It may be pulled to one side by
pleural adhesions and in those cases of fibroid phthisis in which the lung becomes
markedly retracted.  Abscess or tumors of the mediastinum also displace it

The position of the pulsation of the heart is not always an indication of the posi
tion of the apex. In pleural effusion the pulsation may be one, two, or three inter-
spaces higher than normal, while the apex itseli may not be elevated.
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WOUNDSs OF THE HEART.

Wounds of the heart are usually immediately fatal, but sometimes they are not
s0. The pleure are very liable to be wounded at the same time, The right ven-
tricle, on account of lying anteriorly, is the part most often involved. The atria lie
more posteriorly and are most apt to be wounded in stabs through the back. Not
only may the substance of the heart itseli be injured but also its blood-vessels. The
right coronary artery lving in the atrioventricular groove and the anterior interven-
tricular branch of the left cor onary running between the two ventricles anteriorly are
the vessels most liable to injury. Owing to the heart being enclosed in the peri-
cardium,—a closed sac,—if blood accumulates in it the action of the heart is inter-

FiG. 225.—Percussion arca of the liver and heart. The light shaded area represents the extent of deep or relative
dulness and the dark shaded aren that of supsricial or absolute dulness.

fered with. To avoid this occurrence, wounds bleeding externally should not be
closed, or distention of the pericardium may ensue.

Wounds of the heart have been sutured successiully.  In order to reach the
heart. a portion of the chest-wall would have 1o be resected and turned to one side
as a ﬁ’lp This will probably require tie opening of the pleural cavity. The pleurse
will in all likelihood already have been involved and found to be filled with blood, as
has occurred in at least one case.

A knowledge of the exact outlines of the heart as already given will often
enable one to decide as to whether a wound involves the heart or not.
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THE AORTA.

The aorta, as it leaves the left ventricle, begins under the leit portion of the
sternum opposite the lower border of the third left costal cartilage. This is the
location of the aortic semilunar valves as already given. [t passes upward toward
the right for 5 cm. and then forms an arch, extending backward toward the left, to
reach the spine on the left side of the body of the fourth thoracic vertebra. The
arch is continued down in front of the spine as the thoracic aorta and pierces the
diaphragm in the median line, between the two crura of the diaphragm, opposite the
twelfth thoracic vertebra.

The ascending aorta begins behind the left half of the sternum on a level
with the lower border of the third costal cartilage. It proceeds upward toward the
right until it reaches the level of the lower border of the right second costal cartilage,
where the arch begins.

Immediately above its commencement it has three enlargements, called the
sinweses of the aorta (Valsalva), which correspond to the semilunar valves. Of
the three semilunar valves two are anterior and one is posterior.  From behind the
two anterior valves come the »ighf and K ff coronary arferies.

Beyond the valves, in the upper rlcrhl portion of the arch, the aorta is again
dilated, forming the great sinus of the arch of the aorta.

The right limit of the aorta is about even with the right edge of the sternum;
sometimes it projects slightly bevond. When it does so it is liable to be wounded by
a stab in the second interspace close to the edge of the sternum.  On account of the
proximity of the aorta to the second interspace, it is here that the stethoscope is placed
to hear aortic murmurs. The aorta at this ]mint is covered only by the thin border of
the right lung and pleura and the slight remains of the thymus gland. Below, its com-
mencement is overlapped on the right by the awericiela dextra ( r1ght auricular appendix)
of the atrium and on the left by the commencement of the pulmonary artery.

The ascending aorta is liable to be the seat of aneurism. It may inv olve either
the lower portion in the region of the sinuses or the region of the great sinus at its
upper right anterior portion,

[f the aneurism enlarges anteriorly it will show itself first in the second or third
interspace. It will bulge the ribs outward in this region. The right lung will be
pushed outward and the two layers of the pleura pressed together. It may break
externally through the surface or open into the pleural cavity. If it tends to the
right it presses on the descending cava and right atrium, thus interfering with the
return of the blood from the head and neck and both upper extremities. If it en-
larges to the left or backward it may press on the right pulmonary artery and
interfere with the free access of blood to the lungs.

The frst pnatinn of the aorta is not united with the pericardium, but simply
]t:u:-adv covered by it, so that this portion of the arch is w eaker than the other por-
tions, and rupture, with extravasation of blood into the pericardial sac, is not uncom-
mon.  An aneurism may also rupture into the superior vena cava.

The arch of the aorta passes anteroposteriorly from the upper border of the
second right costal cartilage in front to the left side of the body of the fourth thoracic
vertebra behind. It is about 5 em. (2in. ) long. Its under surface is level with the
angle of the sternum (angle of Ludwig), opposite the second costal cartilage. Its
upper surface rises as high as the middle of the first 1'.!1LLI:_ of the sternum, which is
l.‘]ll]-i]l[!'alli_ the :||ml|.lla_ of lha_ first costal cartilage, about 2.5 cm. (1 in.) bn,lmx the top
of the sternum.

Relations.—In front of the arch the right lung and pleura cover it slightly, but
the left more so; the remains of the thymus gland is between them. The left superior
intercostal vein crosses its upper portion to empty into the left innominate vein. The
left phrenic and vagus nerves also cross it, the phrenic being the farther forward and
the vagus crossing “almost in ront of the point of origin of the left subclavian artery.
Behind lie the trachea, cesophagus, and thoracie duct, also the left recurrent laryn-
geal nerve.  The bifurcation of the trachea is directly behind and below the lower
portion of the arch and the left bronchus passes beneath it. The asophagus lies
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compressed between the trachea and vertebrie with the thoracic duct immediately to
the left. The left recurrent laryngeal leaves the pneumogastric on the front of the
arch, then winds around it and ascends between the trachea and {Lmrphuhuh to reach
the larynx above. .Adéoze, from the upper surface of the aorta, are given off the
innominate, left carotid, and left subclavian arteries. The left innominate vein crosses
above its upper edge to umite with the right imnominate to form the superior cava.
FBelowe is the leit bronchus coming off from the bifurcation of the trachea, and wind-
|r1g around the arch is the left recurrent laryngeal nerve. Beneath the arch and
in front of the bronchi are the right and leit |JI.I|I‘:11 mary arteries.  From the latter the
ductus arteriosus goes to the arch.  The cardiac branches of the pneumogastric and
sympathetic nerves lie on the anterior, inferior, and posterior sides of the arch
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The ductus arteriosus at birth is about 1 ¢m. long and runs from the pulmo-
nary artery to the arch of the aorta below the left subclavian artery. It serves in the
fcetus to carry the blood from the trunk of the pulmonary artery direct to the aorta
instead of passing into the lungs.  When, after birth, the lungs are used the ductus
arteriosus  becomes ulﬂltemti_d and 1s found later in life as a cord running to the
under side of the arch of the aorta. Congenital defects in the heart are a frequent
cause of death at birth and in infanc v and childhood. They cause an undue mixture
of the venous and d:l'l("!'lgll blood and give the surface a |:11|-1L1. bluish hue, hence the
term “‘ blue baby "' as applied to this condition. It is due to an absence of a part

14
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or the whole of the septa between the atria and ventricles; to a patulous condition of
the foramen ovale of the right atrium ; and also to a persistent patulous condition of
the ductus arteriosus. Children so di'li_:.u:d if they outlive infancy, usually die before
reaching adult age.

Anewrism.—This portion of the aorta is also a favorite seat of aneurism. The
symptoms produced will depend of course on the direction which the tumor takes.
If it tends anteriorly it would involve the lungs and pleurz and the phrenic and vagus
nerves, also the sy ]TJP."[IhlI[{ The displacement of the left lung would be the more
marked. Involvement of the recurrent laryngeal nerve might make a change in the
voice, or there might be disturbances of the pupil of the eve due to implication of
the sympathetic.

Should the tumor enlarge posteriorly the pressure on the trachea would inter--
fere with the breathing. 1f the tumor is large this pressure would involve the cesoph-
agus and there might be difficulty in swallowing. Compression of the thoracic duct
is said to have led to rapid wasting.

Ii the aneurism bulges downward it impinges on the left bronchus, which may
lead to its dilation and cause drenchorriiea. A large tumor could also interfere with
the flow of blood through the pulmonary arteries and so give nise to congestion and
dyspncea.

An enlargement upward would involve the innominate and leit carotid and
subclavian arteries and also the left innominate vein. Interference with the arteries
and veins of the neck and upper extremity frequently gives rise to changes in the
pulse on the affected side and also to venous congestion or even cedema.  Changes
in the voice or even its loss also occur. The sac as it passes upward may show
itself in the suprasternal notch.

In all aneurisms of the arch cough is apt to be a prominent symptom. It is
often paroxysmal. It is to be accounted for by pressure on the trachea or laryngeal
nerves. Difficulty in breathing and swallowing may arise in deep-seated small tumors
growing backward and downward. This may be somewhat relieved by sitting up or
leaning forward, while reclining or lying on the back may be unendurable,

The great amount of distress which these aneurisms of the arch of the aorta may
give rise to 1s readily appreciated when one recalls that there is only a distance of 5
or 6 cm. (21{ in.) between the upper edge of the sternum and the anterior suriace
of the vertebral column, a space already filled with important structures.

The Descending Aorta.—The remaining portion of the aorta, from the lower
border of the fourth thoracic vertebra down, is called the deseending aorfa. It is
divided into the thoracic and abdominal portions. The thoracic aorta begins at the
lower border of the fourth and ends at the lower border of the twelith thoracic
vertebra. At its beginning it lies on the left side of the vertebral column, but as it
descends it comes somewhat forward but does not reach the middle line. It lies in
the posterior mediastinum more toward the left side than toward the right.

Relations.—In fm.r.'! above are the pericardium, the pulmonary artery, left bron-
chus, left pulmonary veins, and cesophagus. Fekdind is the vertebral column. To
the »ight are the wsophagus above, the vena azygos major, and the thoracic duct.
To the Zfeft are the left lung and the pleura, which it grooves, and a quite small
portion of eesophagus below,

Anewrisme, when involving the thoracic aorta, tends to cause absorption of the
vertebra and I'Ibb, and to present posteriorly; as the space is not so restricted as is
the case higher up the tumor has a freer opportunity to expand and the suffering is
not so great nor are the symptoms so marked. It may rupture into the left pleura or
:Emph:ngua and may erode through the bodies of the vertebrae into the spinal canal.

These aneurisms may exist many vears and attain a large size.
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THE OESOPHAGUS.

The cesophagus begins at the lower edge of the cricoid cartilage, opposite the
lower border of the sixth cervical vertebra, and ends at the cardiac opening of the
stomach, opposite the eleventh thoracic vertebra.

It is 25 cm. (10 in. ) long and begins 15 em. (6 in. ) distant from the teeth. In
the neck it inclines to the leit, hence aesophagotomy is performed on that side. It
reaches the farthest point to the left at the level of the top of the sternum or oppo-
site the second thoracic vertebra. It then inclines to the right, reaching the median
line opposite the fiith thoracic vertebra. It then again inclines to the left, to pierce
the diaphragm in front of the aortic opening and to the left of the median line opposite
the tenth thoracic vertebra, and ends in the cardiac opening of the stomach entirely
to the left of the median line and opposite the eleventh thoracie vertebra or tenth
dorsal spine. In its passage through the diaphragm it is accompanied by the con-
tinuation of the two vagi nerves. At its termination it grooves the posterior surface
of the liver.

Lumen.—The lumen of the aesophagus is narrowed at three points, (1) its com-
mencement; (2) where it crosses the aorta and left bronchus; and (3) near its end
as it passes through the diaphragm.

The average diameter of the lumen is 2 cm., which at the upper and lower
constrictions is reduced to 1.5 em.  The middle constriction is not quite so marked.
The lower constriction 15 most marked at the point of the passage of the wsophagus
through the diaphragm; it enlarges slightly as it enters the stomach. This part of
the cesophagus is quite distensible.  The next most distensible part is opposite the
leit bronchus.  This is on a level with the middle of the first piece of the sternum and
the third thoracic vertebra. The upper constriction at the ericoid cartilage is the
least distensible part of the tube, so that a body passing it may pass entirely down.

In both living and dead bodies the lumen of the cesophagus is sometimes open
and sometimes closed, In the neck the pressure of the soit parts usually keeps it
closed, but frozen sections of the dead body show it sometimes closed and sometimes
open.  Mikulicz i using the eesophagoscope has found the lumen open in the living
patient and been able to see down the remainder of the tube when the instrument has
only been passed beyvond the second constriction.

In passing an @sophageal bougie, one should not be used of a larger diameter
than 18 mm. (3{ in.). It will enter the aesophagus opposite the lower border of the
cricoid cartilage about 15 em. (6 in.) from the teeth. It will pass the second con-
striction 7 cm. (233 in.) farther on, opposite the middle of the first piece of the
sternum or 2.5 cm. (1 in. ) below its upper border, and meet the third constriction
15 em. (6in.) lower down, or 37 em. { 14.4 in. ) from the teeth, and enter the stomach
3 em. below, or 40 em. (16 inches) from the teeth and opposite the eleventh dorsal
vertebra.

Relations.— I the neck the asophagus rests on the longus colli muscle and
vertebrae behind and has the trachea in front. On the left side it lies close to the
carotid sheath, the lobe of the thyroid gland, and the thoracic duct.  The left recurrent
laryngeal nerve is in closer relation to it than the right on account of the latter
Cﬂmmu' over from the right subclavian artery. The left nerve lies on its anterior
surface near the lefit edee.  The right carotid artery lies farther from it than does
the left. The leit inferior thyroid artery is also in closer relation to it than the right
on account of the inclination of the esophagus to the left side.

fn the thorax it passes through the superior mediastinum between the trachea and
its bifurcation in front and the aorta behind.

In front it has the bifurcation of the trachea and encroaches more on the left
than on the right hmm_hlh The arch of the aorta and the left carotid and subelavian
arteries also pass in front of it and in the posterior mediastinum the pericardium and
diaphragm are anterior to it.

Posteriorly, above it rests on the spinal column, but below the bifurcation of
the trachea the aorta intervenes.
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Laterally it is in relation with the left pleura above and the right below and the
vena azygos major runs along its right side posteriorly. The arch of the aorta winds
around its leit side at the root of the lung. The right vagus nerve runs down pos-

Fic. 321 —The mesophm-
Fus. From a plaster east.

teriorly and the left anteriorly, forming a plexus on its surface.

Dilatation and Diverticula.—In certain rare cases the
aesophagus becomes dilated ; this may involve the whole length
of the tube or only its lower end. Obstruction low down may be
a cause. It has been known to accompany a largely dilated aorta
which pressed the esophagus against the -:Im,ph] agmatic opening
and so hindered the passage of food. Regurgitation of food 15 a
prominent symptom and liquids may regurgitate from the stomach
and even enter the mouth. '

Diverticula are wsually acquired and are but seldom con-
genital. The point of junction with the pharynx just behind the
cricoid cartilage is the most frequent seat. A sac is formed which
descends posteriorly behind the part of the tube below and as it
increases in size it presses forward and may obstruct its lumen.
Obstruction from foreign bodies, stricture, or disease of the cardiac
end of the stomach may be a cause. Vomiting is a prominent
symptom and the vomited material does not show any evidences of
digestion or the presence of acid. The existence of a tumor which
forms only on deglutition and which can be emptied by pressure
15 said to be pathognomonic of an esophageal diverticulum.

Diverticula have been treated by washing out with a stomach-
tube, by excision, or if emaciation is rapid and marked by doing
a gastrostomy,

Carcinoma and Stricture.—Carcinoma is usually of a flat-
celled epitheliomatous type and may surround the asophagus like
a ring. The walls are thickened, a tumor forms, and the internal
surface may become ulcerated. Stricture of the affected part may
lead to the formation of a dilation or diverticulum above, and ulcer-
ation and abscess may perforate and enter surrounding organs.

Dhvspneea may arise from pressure on the air-p: ssages and pus
may even penetrate them.  Hemorrhage is also sometimes a symp-
tom. It may come either from the inside or outside.  In the latter
case it may come from the large vessels in the neighborhood.

Septic inflammation may also be set up in the adjacent pleura
and lungs.

Fﬁrﬂlgﬂ Bodies.—F ﬂl('n.,.l bodies may become impacted
at any part of its course; this is particularly the case if they are

hard and rough with IrJL;.fu]:lr outlines,  If they are smooth and
soft and more or less rounded they are apt to lodge at the con-
stricted parts of the tube, These points are, as already stated, at
its commencement, where it crosses the aorta and left bronchus,
and where it passes 'th'ullg'il the diaphragm. The upper con-
striction is 1.5 cm. (or # in. ) in diameter, and is least distensible.
It will dilate to the width of 2 cm., and thus will allow a body of
about 34 inch diameter to pass.  The two lower constrictions are
more distensible and a body that passes the assophagus can usually
pass the ileocecal valve, so that the upper end of the csophagus
acts as a gauge to prevent the entrance of substances too htrg:: for
the rest of the alimentary tract.  The bodies which become lodged
are usually those which have been pushed down beyond the open-
ing of the wsophagus by the contraction of the muscles of the
pharynx, and then on account of thewr nwregular form become
caught by the contraction of the tube below. With the head mad-
1.]41'[11". extended, the first constriction will he 15 cm. (6 in. ) from

the teeth. A foreign body at this point will be opposite the cricoid cartilage at the
level of the sixth cervical vertebra.
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The second constriction is opposite the middle of the first piece of the sternum.
This is 7 em. (234 in. ) below the cricoid cartilage,  Therefore a foreign body lodged
just almu_ it would be just below the top of 'thr.. sternum.

It would be felt by the probe 22 em. (84 in. ) from the upper teeth and if cesopha-
golomy was pf_]fnrmu_l it u_m:ll{i usually be reac lu:i from the unumi in the neck.

The third constriction is 15 em. (6 in.) below the second, or 37 em. (144 in.)
from the teeth, and is accessible from the stomach.,  This third constriction is more
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Fic. z34.~—Posterior view of the asophagus, showing its relation to the surrounding scructures.

distensible than the two above it.  Maurice H. Richardson was able, after introducing
the hand into the stomach, to put two fingers into the cardiac opening from be Ifm
and so dislodee some impacted false teeth.

Foreign bodies ar e dangerous on account of the ulceration into the various organs
which they cause and also on account of pressure. Pressure on the left bronchus and
trachea has caused suffocation.
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Ulceration may cause fatal hemorrhage by involving the carotid arteries, more
likely the left, the inferior thyroids, the innominate, and even the aorta itself lower
down. Low down in the chest the pericardium is in front of the esophagus, and
has been perforated.  On the left side above and the right side below, the pleura
have been perforated and the lungs involved. Abscesses may occur from the ulcer-
ative process and they are p.lr!.lf_ul.nh dangerous, as the distance between the upper
portion of the sternum and anterior portion of the bodies of the vertebra is so small
that compression of the air-passages and suffocation is readily produced.

THE THORACIC DUCT.

The thoracic duct carries not only Jraeph but also chyde which is emptied into the
venous system and goes to nourish the body. Therefore a wound of the duct with
the escape of its fluid may result fatally from inanition. The lymph coming from all
parts of the body is collected into two ducts, the right lymphatic duet and the thoracic
duct. Of these two the »ight hymphatic duct is the smaller. It collects the lymph
coming from the right side of the head and neck, right upper extremity, right side of
the thorax and the upper convex suriace of the liver. The several lymphatic branches
unite to form a duct, one to two centimetres long, which empties into the venous
system at the junction of the right internal jugular and subclavian veins. At its point
of entrance it is 2'1.11I(|Ld. by a pair of valves. As this duct contains no chyle, and
lymph of only a portion of the body, wounds of it have not proved serious.

The theracic duct is much larger and more important. It begins on the
bodies of the first and second lumbar vertebra to the right of the aorta in the
cisterna (receplaculunt) chyfr,

The cisterna or ruLpt‘lLulum i8 5 to 7.5 cm. long and 7 mm. wide. It receives
not only the lymph from the parts below i:ut also the chyle irom the intestines. It
passes through the aortic opening in the dmphn gm with the aorta to the left and the
vena azygos major to the right.  In the posterior mediastinum it lies on the bodies
of the seven lower thoracic vertebre, with the pericardium, the esophagus, and the
arch of the aorta in front. The thoracic aorta is to its left and the vena azygos major
and right pleura to its right. Above the hith thoracic vertebra it ascends between the
cesophagus and left pleura, behind the first portion of the left subclavian artery.
On reaching the level of the seventh cervical vertebra it curves downward over the
left pleura, subclavian artery, scalenus anticus muscle, and vertebral vein to empty
at the junction of the internal jugular and left subclavian veins. It passes behind
left internal jugular vein and common carotid artery. At its termination it lies
just external to the left sternoclavieular joint and just ‘below the level of the upper
border of the clavicle. A punctured wound at this point would injure the duct

Accompanying the veins of the neck are numerous lyvmph-nodes which not
infrequently become enlarged and require removal. It is in operating on these nodes
that wounds of the thoracic duct have been most often produced. When divided, its
lumen has appeared to be of the size of a ** knitting needle.””  In some instances the
thin walls of the duct have been ligated. In other cases of injury either the oozing
point has been clamped with a heemostatic forceps which has been left in position for
a day, or else the wound has been packed with gauze, Recovery usually ensues,
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THE UPPER EXTREMITY.

Morphology.—The human skeleton consists of two parts, called the axial
skeleton and the appendicular skeleton.

Axial
skeleton

Fin. 226.- Thq. bBone: of the head
and trunk forming ial skeleton
and those of ti nd lower ex=
tremities Constity rhl appendic.
lar skeleton.

The axial skeleton embraces the bones of the head, the
--|}|m* the ribs, the hyoid bone, and the breast bone.
spine are Inc luded ot only the vertebrie of the cervical,
thoracie, and lumbar
COCCYX,

The appendicular skelefon embraces the bones of the limbs,
or extremities, including the shoulder-girdle, formed by the-

In the

regions, but likewise the sacrum and

scapula and clavicle, and the pelvie
girdle, formed by the innominate bone
(Fig. 226).

Function.—The upper extrem-
ity in man is an organ of prehension.
As such, mobility is its chief charac-
teristic.  To permit of this mobility
the bones and joints are many, and
the latter are comparatively Noose ;
the muscles, also, are both numerous
and complex. Hence it is that slight
mjuries are frequently followed by
considerable disturbance of function.
They are readily produced and with
difficulty repaired, either by nature
or by art. Orthopaedic surgery has
done much for the disabilities and de-
formities of the lower extremities, but
comparatively little for those of the
upper, An artificial leg in many cases
satisfactorily substitutes the natural
one, but an artificial arm is compara-
tively useless.

The hand is the essential part
of the upper extremity, and the rest
of the limb is subsidiary. If the forearm were lack-
ing and the hand were attached to the end of the
humerus i1t would still be a very useful appendage,
far more so than the stump which is left after the hand
has been amputated.

The extremities proper are joined to the trunk by
what are called girdles. The upper extremity is
attached through the medium of the shoulder-girdle
and the lower extremity by the pelvic girdle. The
interposition of these girdles adds to the mobility of
the extremities, and as the upper extremity is more
maobile than the lower we find the shoulder-girdle com-
posed of two bones instead of one as in the pelvic
girdle ; also, as the lower extremity bears the welrht
of the body it requires strength in addition to maobility,
hence we find that it is ]Dlﬂl'_"l:l_ to the trunk by a single
big strong bone, the innominate, instead of by two
comparatively slight, narrow bones like the clavicle
and scapula which form the shoulder-girdle.

The extremities are termed appendicular because
they are simply appendages to the essential part,
which is the head and trunk; a person can live with-
out extremities,
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THE SHOULDER-GIRDLE.

The upper extremity is joined to the trunk by the shoulder-girdle, which is
composed of the clavicle and scapula.  The main movements are anteroposterior,
as in swinging the arm, those of abduction and adduction, as in raising and lower-
ing it sidewise, and rotation.

The scapafa is the more important bone: it is present in all mammals, and the
humerus articulates with at.

The scapula in the mole and many other animals may be a comparatively
slender bone, but when, as in man, it is necessary to rotate the arm, then the

Acromion Process

- Clavicle

e

Coracoid process

Glenoid cavity

Scapula

Fio. 227 —Shoulder-girdle of man.

scapula is large so as to form a strong support for the infraspinatus, supraspinatus,
teres minor and major, and subscapularis muscles,

The clavicle 15 dev :-.lnpt*ll mainly from membrane, partly probably from carti-
lage, and is the first bone in the |JUL!V to ossify. It keeps the shoulder out away
from the body and increases the range ]
of motion of the upper extremity. It
owes its existence to the function of
abduction. Without a clavicle abdue-
tion is practically wanting and when in
man the clavicle is broken, he is tem-
porarily reduced to the condition of those
animals which have no clavicles; he is
able to move the arm backward and for-
ward but not to elevate it properly, and
this is an important diagnostic symptom
{'.i t]']il.l i]'.lj'l.'ll':n'. Fia. 228 —Shoulder-girdle of man, showing how

The clavicle 1s lackine in the unou- the clavicle acts as a prop to keep the shoulder out away

- = = from the chest.

lates or hoofed animals. These have an

anteroposterior movement, but little abduction. A horse or cow moves its fore-legs
back and forward, but not out away from the body. Hence its helplessness when
these movements are essential. [t is also lacking in seals and whales. [In the
carnivora, as the lion and the tiger, which possess rudimentary clavicles, sufhcient
adducting power is present to enable them to hold their food w hile tearing it apart.
In man, apes, bats, rodents, and insectivora the clavicle exists as a well-formed bone;




218 APPLIED ANATOMY.

hence they can raise the arm well out from the body and even higher than the
shoulder. In the rodents, as the squirrel, they are enabled to hold a nut firmly in
the paws while eating it. When, as in some of the lower orders, the function of
abduction is all important, we find not only the clavicles present and, as in the
common fowl, joined, forming the “* wish-bone,”” but in addinon, in birds, there is a
precoracoid bone formed by the coracoid process, which is enlarged and continued
forward to articulate with the sternum; thus in flying animals there are practically
two clavicles on each side.

Affections of the Shoulder.—The point of the shoulder projects well out
from the side of the thorax. Hence it is frequently injured. As the force is resisted

Clavicle

Precoracoid

Fic. 220.—Shoulder-girdle in birds. Skeleton of an eagle, from the Wistar Institute: the claviele. precoracodd,
and scapula form the shoulder-girdle; the two clavicles have lused in the median line, lorming what is commonly
called the * wish-bone."

by the bones, these receive the principal injuries and they are often broken. Frac-
tures of the clavicle dispute with those of the radius the distinction of being the
most numerous, Contusions produce maore or less complete paralysis of the muscles,
not infrequently through lesions of the nerves. The laxity of the joint favors the
dislocations to which 1t is so frequently subject. It likewise becomes the seat of
tuberculous disease requiring resection. Crushes of the arm sometimes require its
removal at the shoulder-joint, and occasionally as the result of injury or disease opera-
tions may be required on the axillary lymph-nodes, nerves, or blood-vessels.

In order to determine the character and extent of injuries to the shoulder, its
surface anatomy must be thoroughly known. In order to treat them, a knowledge
of the deeper structures and their relation to one another is essential.
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The landmarks of the shoulder are formed by the bones and muscles; hence a
brief review of their important characters will serve as a basis for the surface anatomy
which follows.

THE BGNES OF THE SHOULDER.

The bones entering into the construction of, and forming the basis on which the
shoulder is constructed are the clavicle and scapula, forming [I‘IL shoulder-girdle, and
the humerus.

The clawvicle is a comparatively long and slender bone that acts as a prop to
keep the point of the shoulder out from the trunk. The inner extremity is large and
rests with its flat surface on the upper outer edge of the sternum, with the inter-
position of a disk of fibrocartilage. Its outer extremity is flattened ; it articulates by

Trapezius

Sternomastond

Sternal
end

: Dreltaid Pectoralis major
Fic. 230.—Right elavicle, upper surface.

means of a gliding joint with the acromion process of the scapula, and it is connected
with the base of the coracoid process beneath by ligaments. It is double curved, the
large curve having its convexity forward and embracing the inner two-thirds of the
bone, and the small curve having its concavity forward, forming the outer third.

At the deepest part of the concavity of the anterior edge, about at the junction
of its outer and middle thirds, is a small rough eminence called the deltoid tubercle
because of the attachment to it of the deltoid muscle. At a corresponding point on
the posterior and under surface of the bone is a prominent projection called the conoid
fubevele ; to this is attached the comeid ligament. Running forward and outward
from thlﬂ tubercle on the under surface is a rough line which serves as the point of

5 Pectoralis major
Dieltoid

Acromial §
end §

Al'.l'..:l-(!]'.!mel'll;. of PR
rhomboid ligament e 5 Sternal
end

Subclavius

: ] s Sternohyoid
Fio. 231 —Right claviele, under surfacs.

attachment of the frapezeid lgament. Both these ligaments are of importance in
relation to the fractures of this bone.

The middle third of the bone is its weakest part. Attached to the clavicle on
its anterior surface are the deltoid muscle on its outer third and the pecloralis major
on its inner half. On its posterior and upper surfaces are the frapezins at its outer
third, and the clavicular head of the sfernomasiodd on its inner third., The subcfazins
muscle 1s attached to its under surface. It will thus be seen that there is a space equal
to one-sixth of the length of the bone inferiorly and one-third of the bone superiorly
which is free from muscular attachments, and it is here that it is most f!’("fl'l](*l'l.t]_\.
fractured.

The Scapula.—The scapula is spoken of as having a body, neck, spine, and
acromion, glenoid, and coracoid processes; an upper, an anterior, amhp::-,rc rior border;
and an upper and a lower angle. Itis not often spoken of as possessing a head, the
glenoid process or that portion being sometimes so called in which the glenoid cavity
or fossa for the articulation of the humerus is sitnated.
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The constriction surrounding the head of the scapula is known as the anatomical
neck, in contradistinction to the swrgical weck, which name has been given to that
portion indicated by a line drawn through the suprascapular notch and passing
beneath the spine and to the inside of the attachment of the long head of the triceps
muscle just below the lower edge of the glenoid cavity.

The angles and borders and SpIne are |m|_1-c:rl.1ut Iandmarks in physical diagnosis
and the coracoid and acromion Processes in Injulu:-:

In the upper border of the bone at its junction with the base of the coracoid
process is a deep notch called the suprascapular nofch (incisira scapule), the supra-
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Fia, 232 =—5capula, showing muscular attachments.

scapular nerve passes through it.  The artery passes over it.  From the edge of the
bone just behind the notch arises the c.w.rw"nfrm’ musele, an important guide in opera-
tions on the neck.

The body of the scapula on itz under surface is flat and rests on the thorax from
the second to the seventh and nearly to the eighth rib.  Its movements on the chest
are free and follow those of the arm. It rises and falls, glides forward and backward,
and also rotates on an anteroposterior axis.

When using any portion of the scapula as a landmark it is customary to have
the arm hanging by the side: if it is otherwise the position of the bone will be
changed, and the relations of its projections to the surrounding parts are altered.
The scapula is sometimes fractured directly across its body below the spine.  One
should endeavor to fix in mind especially the relation of the acromion and coracoid
processes to the head, with its glenoid cavity, and the rest of the bone.
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The head is comparatively small and cup-shaped, with the glenoid fossa on its
surface for the head of the humerus. It is joined to the body of the bone by a narrow
constriction called the neck. Fractures through this neck are rare. Above and pos-
terior to the glenoid fossa 1s the acromion process and spine of the scapula, and above
and anterior 15 the coracoid process.

The spine of the scapula runs upward and forward across the upper and posterior
surface of the bone.  Its commencement

at the posterior edge of the bone is called Sastelicalnock S B3
its root; this is over the fourth rib and Ve
apposite the third thoracic spine.  The Greater tuberosity i .

posterior edge of the scapula opposite  Leger tuberasity ::1'::1 B LA

the root of the spine projects backward, laris muscle T ]

but this is not the superior angle, which 1s Bitit ol iy

ends anteriorly in the acromion process.
This projects far beyond the glenoid cav-
ity, overhangs the head of the humer us,
and forms the point of the shoulder. It,
as well as the rest of the spine, is subcu-
taneous and is a valuable landmark.
The acromion process is not so often
fractured as one would expect. Itarticu-
lates with the clavicle and the bones are
not infrequently luxated at this point.
The coracoid process projects
forward underneath the clavicle to the
upper and inner side of the head of the
humerus. It is about 2.5 em. (1 in.)
below the clavicle and just to the outer
side of the junction of its middle and outer thirds. It lies just underneath the inner edge
of the deltoid muscle, hence it is not always easily felt. It is almost never fractured,
but is especially valuable as a landmark in injuries and operations on the shoulder.
The two great hollows above and below the spine are the supra- and mfnnpumns
JSosse lor the supra- and infraspinatus museles. The angles are at the two extremities
of the posterior border. The

still higher up. The spine of the scapula \ o
surgical neck —

o
-

Fic. z33.—Anterior surface of upper end of humerus,

3 “u superior angle receives the in-
P sertion of the levator scapuls
ace LT 5
5|l1n:tiuﬂrn::12cr::- muscle and 13 covered I.J:'u' the

Anatomical neck —
Facet for infra-
spinatus muscle
Facet for teres
minor musele

—Bicipital groove  frapezins which inserts into the
Gireateritmmsity  SPIIE :1‘11:1 'tlmz-'._nh:-icurc-ﬁ'ttﬁ out-
—Lesser tuberosity  1N€.  The inferior angle is cross-
ed by the upper edge of the
latissimus dovsi muscle, from
which it sometimes receives a
few fibres. This angle is ren-
dered prominent when the fore-
arm 15 flexed on the arm and
_ _ placed across the back.
b st Y The Humerus.—The
=24 upper end of the humerus is
. | composed of a head joined to
| the fuberesitics through the
Fin. 234.—0uter surface of upper end of hemerns, medium of the aualemical neck.
The head projects inwardly from
the shalt at an angle of 120 degrees to it.  The lesser tuberosity has mserted into it
the sudscapuiaris muscle; it presents forward.  To its outer side and separating it
from the greater tuberosity is the dicipital groove for the long tendon of the diceps
muscle.  To the outer side of the groove is the greater tuberosity with its three facets
for the supraspinatus, infraspinatus, and teves minor muscles.

51.:1.";;i1‘:.'|| neck ———
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The greater tuberosity projects considerably beyond the acromion process and
therefore forms the most prominent part of the shoulder. Il!!lllLEl].;ll{']} below the
tuberosities is the swrgical neck. It is described as being the portion between the
tuberosities above and the insertions of the pectoralis major and latissimus dorsi
muscles below. It is a common site for fractures.  Half way down the shait on its
outer side is the rough defleid eniinence for the msertion of the dellodd minescle.

Sternoclavicular Joint.—The ligaments uniting the inner end of the clavicle
to the thorax at the upper end of the sternum are the iwferclavicular, which passes
from one clavicle to the other across the top of the sternum, the awferior and posterior
sternoclavicular, and the rhomboid or costoclavicular figament which passes from the
clavicle downward and forward to the first rib.  This last one limits displacement in
cases of luxation. There is a ibrocartlagimous disk between the clavicle and sternum,
forming two distinet joint cavities. The line of the joint slopes downward and outward.

Acromioclavicular Joint.—The outer end ol the clavicle articulates with the
acromion process by a joint whose surface inclines down and inward, thus favoring
displacements of the clavicle upward. The ligaments joining them are called the
superior and nferior acromioclavicnlar.  In reality they are simply the thickened
portions of the capsular figament.  This capsular ligament is ruptured in the not infre-
quent cases of luxation which occur here.  Running from the under surface of the
clavicle, a short distance from its outer end, to the coracoid process below, is the

Anterior sternoclavicular Costeclavicular or thomboid ligament
Interclavicular ligament e e Claviele
Interarticular I'llarc:-u;lrﬁ]m:l.-\\{_.-"_ i S £

e Ten l.|11:!|_ of
subclavius muscle

h'“'“'-. First rib

\\" First piece of stermum
Fic. 235.—5Sternoclavicular joint and attachments of the inner end of the elavicle.

coracoclavicular ligament. It is composed of two parts, an antero-external square
ligament called the frapezedd, and a postero-internal conical one called the conoid.

The bone may be fractured just external to these igaments, giving rise to a peculiar
deformity to whic h attention will be called in describing the fractures of the clavicle.

From the coracoid process the coraco-acromial f{.cnru.r.: wf runs outward and up-
ward to the acromion process, the coracelumeral ontward and downward to the neck
of the humerus, and the costocoraceid ligament inward to the first rib at its cartilage.

The Shoulder-joint.—The upper extremity being an organ of prehension and
not of support, the shoulder-joint, which is the articulation which connects it with the
trunk [hr:mLh the shoulder-girdle, is constructed with the idea in view of favoring
and pe rmitting motion, and not of supporting weight or resisting force. Hence we
find it to be a ball-and-socket joint, the one which allows of the freest movements.

The glenoid cavity is a ih’lﬂ:"r'l.‘l. excavation, not a deep cup, as in the hip. The
r||tn;l|:|L|.‘[]:‘1ﬂ' surface of the head of the humerus is extensive but not so large as it
would have been had the scapula not been made to move on the thorax. The
clavicle keeps the joint well out from the side of the body; hence the neck of the
humerus is short.  The movements of the arm are so extensive and free that we do
not have the tuberosities of the humerus so large and set so far away from the artic-
ular surface as i1s the case with the femur and its trochanters.

If the upper portion of the femur was like the upper end of the humeros, the
lower extremity would be continually rolling in or out, making walking or running
at least difficult if not impossible.  Thus we see that the shape of the bones is
dependent on the character of their functions.
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The ligaments of the joints are inelastic tissues; hence those that enter into the
construction of a movable joint must be loose, and the more movable a joint 1s, the
more does its security depend not on its ligaments, but on its muscles.

The shoulder-joint, like other joints, has a capsular ligament which is attached
to the adjacent bones and serves to keep the lubricating synovial fluid applied to the
articulating surfaces. In certain positions t|!:ll:::- ligament may also serve to a limited
extent to keep the ends of the bones of the joint in contact. :

Besides this capsular ]igiuutiﬂ there are fibrous bands which :_j.lrenglhcn :11'.“"
certain places as they pass from adjacent processes of bone on one side of the joint
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Fig. 236 —Acromicclavicular and shoulder joints.

to those on the other. The muscles and their tendons pass across the capsule and
sometimes blend with it, so that there i1s an intimate relation between the muscles and
their tendons and the ligaments; finally, there is a third structure called the glenoid
ligament, which is in reality a fibrocartilage that serves to deepen the glenoid cavity.

The capsular ligament is attached on one side to the edge of the glenoid cavity,
the anatomical neck of the scapula, and the rim of the glenoid ligament. On the
other side it is attached above or externally to the anatomical neck of the humerus just
at the edge of the articulating surface, but on the lower or inner surface 1t is attached
some distance below the articular surface (approximately 1 em.) and then turns
upward toward the edge of the articular cartilage. Thus a fracture through the ana-
tomical neck might pass outside of the joint above, and inside of it below. The positions
assumed by the capsule in abduction and adduction are shown in Figs. 237 and 238.
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The capsular ligament, per se, has not much strength.  There are two openings
in it—one is for the long tendon of the biceps and the other is the opening of the
bursa beneath the subscapularis muscle. Sometimes there is a synovial extension
beneath the supraspinatus tendon and rarely, in old people, a communication with
the subacromial bursa. [t is evident that in case of suppuration within the joint the
pus would tend to find vent first through these openings.

The laxity of the capsule is such that after the muscles are removed the head
can be drawn a considerable distance away from the glenoid cavity. When the mus-

ACTOMIoN Process

Clavicle e

Coracoclavicular igaments

Spine
Coraco-acromial ligament

Glenoid
ligament

-

. - -
Coracoid process

Long head of hiceps

Glenoid ca w.-Lr.:..'f'j

Long head of triceps

. PG, agg.—View of the left scapula and outer end of the ¢lavicle from in front, showing the ligaments pass-
g from the coracoid process to the clavicle and acromion process, the plenoid’ ligament, and attachments of the
long heads of the biceps and triceps muscles,

cles are paralyzed the weight of the arm causes the head to fall away and a depres-
sion 15 seen beneath the acromion process. The capsule is strengthened by two
definite and separate ligamentous bands called the coracohumeral and the gleno-
humeral ligaments.

The coracokumeral ligament passes from the root of the coracoid process to the
anterior portion of the greater tuberosity. [t is supposed by Sutton to be a regres-
sion of the tendon of the pectoralis minor musele.

: The glenohwmeral ligament is a ribbon-like band seen lying alongside of the

inner edge of the biceps tendon as it passes through the interior of the joint. It

passes from the root of the coracoid process near the edge of the glenoid cavity to a

dimple in the lesser tuberosity of the humerus. Sutton considers it a regression of
I5



226 APPLIED ANATOMY.

the tendon of the subclavius muscle and homologous with the ligamentum teres in
the hip. It is also called the superior glenohumeral ligament, in contradistinction
to some bands on the lower anterior part of the capsule which are called by some
anatomists the middle and inferior glenohumeral ligaments. Between the superior
above and the middle and inferior below is the opening by which the bursa of the
subscapularis muscle communicates with the joint.

The glenoid ligament is the wedge- or cup-shaped ring of fibrocartilage which
deepens the glenoid fossa. It is attached around its edge to the rim of the fossa
and at its upper end receives the long tendon of the biceps, which divides and blends
with it on each side. At its lower part when it is attached to the bone it blends with
the anterior edge of the long tendon of the triceps.

THE MUSCLES OF THE REGION OF THE SHOULDER.

The shoulder embraces two sets of muscles: one connects the shoulder-girdle
with the trunk and the other the humerus with the shoulder-girdle. :

The inner end of the clavicle articulates with the sternum and gives a bony
support to the shoulder-girdle at this point. The rest of the shoulder-girdle,

_— Levator scapuls
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Fic, zao0.—Scapular muscles.

comprising the remainder of the clavicle and all of the scapula and bearing the
weight of the whole upper extremity, hangs from and is supported and moved by
the museles which pass from it to the vertebr posteriorly and to the skull, hyoid
bone, and ribs anteriorly.

Anteriorly the clavicle has attached to its upper inner third the clavicular origin
of the sternomastoid muscle: and on its under surface is the subclavius muscle, which
arises from the cartilage and anterior end of the first rib.  These muscles aid in moving
the clavicle. Running from the third, fourth, and fifth ribs to the coracoid process is
the pecloralis miner muscle ; and on the side of the chest, passing to the posterior Ed:s:.'{e
of the scapula, is the serrafus anterior (magnus) muscle. It will be alluded to again.
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Posteriorly is the trapezius muscle superficially, and beneath are the emolkyord,
levator seapule, and the two rhomboid muscles.

The trapezius arises from the superior curved line of the occiput, the liga-
mentum nuchz, and the spines of the seven cervical and all of the thoracie vertebr.
It inserts into the upper suriace of the outer third of the clavicle, acromion process,
and spine of the scapula to near its root.  Its upper fibres directly aid in sustaining
the weight of the upper extremity. It is not infrequently paralyzed, and then falling
of the shoulder is marked. It also tends to pull the scapula backward toward the
spine, and rotates it.

The levator scapula arises from the transverse processes of the upper four
cervical vertebrae and passes downward to insert into the posterior edge of the
scapula between its upper angle and the root of the spine of the scapula.

The scapula is supported largely by this muscle; hence when the trapezius is
paralyzed, as occurs in division of its motor nerve, the spinal accessory, this muscle
15 utilized in counteracting its loss.

The rhomboid muscles arise from the lower part of the ligamentum nuchz
and the spines of the seventh cervical and upper five thoracic vertebrae and insert
into the posterior edge of the lower three-fourths of the scapula.

The serratus anterior (magnus) muscle ( Fig. 202, lies beneath the scapula
and arises from nine slips from the outer surface of the upper eight or nine ribs;
the second rib receives two slips. It passes backward and vpward and inserts into
the posterior edge of the scapula from its upper to its lower angle.

The serration attached to the sixth rib is the one that reaches farthest forward
on the side of the chest.

The omohyoid muscle arises posteriorly from the upper border of the
scapula, just behind the suprascapular notch, and then runs upward and forward to
the under surface of the body of the hyoid bone. It is a digastric or two-bellied
muscle and its middle tendon is attached by a pulley-like process of the deep cervical
fascia to the first rib.

MOVEMENTS OF THE SHOULDER-GIRDLE.

While the musecles above enumerated comprise all those directly attached to the
shoulder-girdle and trunk, they are of course assisted to some extent by the muscles
forming the axillary folds, viz., the pectoralis major anteriorly and the latissimus
dorsi and teres major posteriorly.

The shoulder-girdle is elevated by the upper fibres of the trapezius, levator
scapulz, rhomboidei, sternomastoid ( clavicular origin}, and omohyoid. Itis depressed
by the lower fibres of the trapezius, latissimus dorsi, lower fibres of the serratus ante-
rior (magnus ), pectoralis major, pectoralis minor, and subelavius. It is drawn forward
by the pectoralis major, minor, subeclavius, serratus anterior, omohyoid, and, if the
arm is fixed, by the teres major muscles. It is drawn back by the trapezius, rhomboidei,
and latissimus dorsi muscles.  Rotation is effected by a combined action of various
parts of these muscles.

SURFACE ANATOMY.

On observing the region of the shoulder it is noticed that it projects well out
from the trunk, so that the arm hangs free. It has as its framework three bones
the clavicle and scapula above, forming the shoulder-girdle, and the humerus below.
They radiate from the region of the joint, the clavicle toward the front, the scapula
toward the back, and the humerus downward, forming the basis of the shape of the
shoulder, which is modified by the muscles, fat, and skin.

The skin and fat bridge over and tend to obliterate the hollows and to a less
extent obscure the prominences. This is more the case as applied to the muscles
than the bones, hence the bones form the better landmarks or guides,

Age and sex modify the surface appearances. In children the bones are but
slightly developed and their prominences not marked. Fat is usuallvy abundant and it
is often no easy task to recognize by the sense of touch the various anatomical parts
and determine whether or not they have been injured. For this reason one should
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endeavor to increase his skill by taking advantage of every opportunity that offers
for examination. In the case of women the same thing usually exists, but to a less
degree. In the somewhat emaciated adult male the structures can be recognized to
best advantage.

The clavicle is subcutaneous, and even in children and fat people can be felt
throughout its entire length. [ts large, knob-like inner extremity projects consider-
ably above the upper edge of the sternum, which can be felt at the suprasternal notch.
Take particular notice of its size and compare it with the one on the opposite side so
as not to be misled as to its being diseased or luxated. Follow the bone to its outer
extremity, which is higher than the inner, more so when lying down than when
standing. A prominent ridge marks its outer extremity; if it is difficult to recognizé;

Infraclavicular toangle
" Outer end of clavicle—_
Tip of acromion PrOCesSem—

Greater tubsrosity—— I8 — Coracoid process

Head of humerus— JE _'_'_'_‘_—'—-—-_.___.___________-_

Deltaid muscle Lesser tuberosity

~— Pectoralis major

Fra. 241 —Surface anatomy of the shoulder.

as will often be the case, then continue directly outward to the point of the shoulder,
which is formed by the tip of the acromion process. Having recognized this point,
the end of the clavicle will be found about 2.5 to 3 em. (1 to 11in. ) directly inward
from it.

In the median line above the sternum is the suprasternal notch with the promi-
nent sternal origins of the sternomastoid muscles on each side.  Just to the outer edge
of these tendons lie the sternoclavicular joints.  The one on the right side marks the
ending of the innominate artery and the commencement of the right common carotid
and subclavian. That on the left marks the left carotid with the subclavian directly
to its outer side and a little posteriorly.

Ii the head is extended and turned to the opposite side the clavicular arigin of
the sternomastoid is made visible. It arises from the funer fiird of the bone.
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The inner two-thirds of the clavicle is convex forward. Above this portion is
the subclavian triangle in the supraclavicular fossa. The onter thivd of the clavicle
is convex backward and from its upper surface the trapezius muscle can be felt pro-
ceeding upward. This leaves the middle third of the bone free from muscle.

Under the middle of the bone passes the subclavian artery. It curves upward
about 2.5 cm. (1 in. ) above the clavicle to descend again to the sternoclavicular joint.
The arch so formed indicates the apex of the lung because the subclavian artery
rests on the pleura. The internal jugular vein passes down opposite the interval
between the sternal and clavicular heads of the sternomastoid muscle.

Just above the clavicle, a little internal to its middle, and behind the clavicular
origin of the sternomastoid muscle is seen the external jugular vein. It terminates
in the subclavian vein, which lies to the inner (anterior) side of the artery. To the
outer side of the artery the cords of the brachial plexus pass upward and inward.
They become prominent in emaciated subjects when the head is turned forcibly
toward the opposite side.  The posterior belly of the omohyoid muscle varies much
in its position, sometimes it lies behind the clavicle, at others two or three centimetres
above it

Immediately below the clavicle is the infraclavicular fossa. At its inner extremity
can be felt the first rib.  As it is exceedingly easy to mistake the ribs, it is best, in
counting them, to locate the second rib by recognizing the angle of the sternum,
(angle of Ludwig) to which it is opposite, on the surface of the sternum about 5 cm.
(2 in. ) below its upper edge. Attached to the lower edge of the fnner haif of the
clavicle is the pectoralis major muscle and to the exfer £hird the deltoid muscle.

This leaves one sixth of the lower edge of the clavicle free from muscular attach-
ments. This forms the base of the subelavicular triangle and its two sides are formed
by the adjacent edges of the pectoralis major and deltoid muscles. Beneath this
triangle runs the first portion of the axillary artery with the vein to its inner side
and the cords of the brachial plexus to its outer side. Deep pressure at this point
compresses it against the second rib,

Just to the outer side of the junction of the middle and outer thirds of the
clavicle, in front of the deepest part of the concavity of the clavicle and about 2. 5 cm.
(1 in. )} below it, is the coracoid process.  Itis better felt by pressing the fingers flat
on the surface than by digging them in. It is somewhat obscured by the edee of
the deltoid muscle, which covers it. Running from the coracoid to the acromion
process is the sharp edge of the coraco-acromial ligament. An incision midway
between the two processes would open the joint and strike the long biceps tendon
as it winds over the head of the humerus to reach the upper edge of the glenoid
cavity.

Beneath the acromion process is felt the greater tuberosity of the humerus, If
the arm is placed alongside of the body with the palm facing forward, a distinct groove
can be felt to the inner side of the acromion process passing downward on a line with
the middle of the arm. It is the bicipital groove for the long tendon of the biceps
muscle. The bony process of the humerus to its outer side is the greater tuber-
osity and that to its inner side, between it and the coracoid process, on a slightly
lower level, is the lesser tuberosity. It will be noted that the greater tuberosity pro-
jects beyond the acromion process and forms the prominence of the shoulder.  On
rotating the arm the tuberosities can be distinctly felt moving under the deltoid muscle.

Following the acromion process around toward the back it turns abruptly where
it joins the spine of the scapula, forming a distinct angle.  This angle is quite prom-
inent, can be readily seen and felt, and can be used as a landmark for measuring the
length of the humerus.  If the spine of the scapula is followed still farther it ends
In its root at the posterior border of the bone opposite the upper edge of the fourth
rib and third thoracic spine. This marks the upper extremity of the fissure of the
!nng‘. with the arm to the side, the lower angle of the scapula lies over the seventh
interspace.

Axilla.—On raising the arm directly out from the body the armpit and axillary
folds become visible. The rounded edge of the anterior axillary fold is formed by
the pectoralis major muscle. It follows the fifth rib and its upper end merges with
the lower edge of the deltoid muscle.
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If firm pressure is made along the inner or lower edge of the outer extremity
of the anterior axillary fold the upper end of the biceps muscle can be felt, and lying
along with it, to its inner side, is the swell formed by the coracobrachialis muscle.

Along the inner edge of the coracobrachialis muscle lies the axillary artery with
its vein to the inner side. This is a little anterior to the middle of the axilla. The
artery can be felt pulsating along the inner edge of the coracobrachialis and can be com-
pressed by pressure made in an outward and backward direction against the humerus.
The line of the axillary artery is from the middle of the clavicle down along the inner
edge of the coracobrachialis muscle, which will be anterior to the middle of the axilla.

The posterior fold of the axilla is formed by the latissimus dorsi and teres major
muscles. By deep pressure in the axilla, posterior to the vessels, the arm beinf
abducted, the rounded head of the humerus can be felt.

When the arm is brought more to the side the tissues of the axilla relax and any
enlarged lymph-nodes present may be recognized. When normal they cannot be felt.

Winding around the *iu'l’:{lcal neck of the humerus from behind forward under
the deltoid muscle about at the junction of its upper and middle thirds is the pos-
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Fio. z33.—Suriace anatomy of the axilla.

terior circumflex artery and circumflex nerve.  Hence a blow at this point may injure
the nerve and cause paralysis of the deltoid muscle. The line of fracture of the
surgical neck of the humerus would also lie at this point.

DISLOCATIONS OF THE CLAVICLE.

Dislocation of the Sternal End of the Clavicle.—The sternal end of the
clavicle is most commonly dislocated forward. Other dislocations, which may be
upward or backward, are very rare. The range of movement of the clavicle approxi-
mates 60 degrees.

The bone is lowest when the elbow is brought forward across the front of the body
and highest when the arm is raised and placed behind the neck. The luxation is pro-
duced I}j. the shoulder being violently depressed and pushed backward, as in falling
on it; in some cases an inward thrust may be added. As the clavicle descends its under
surface comes into contact with the first rib, which acts as a fulerom, and the inner
extremity is lifted upward and forward, rupturing the sternoclavicular ligaments. The
rhombaoid ligament remaining intact prevents a wider displacement of the bone.
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As regards treatment, to reduce the luxation the shoulder should be elevated
and drawn outward and backward. While pressure is made on the protruding bone
the arm is used as a lever and the bone tilted into place. Usually reduction can be
readily accomplished, but most people have found it difficult to retain the parts in
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Fic. z43.—DMislocation of the sternal end of the clavicle upeward and forward, showing how the first rilh acts as a
fulcrum and the clavicle as & lever.

place. The only sure way of doing so is to keep the patient in bed on his back.
Stimson, following Velpeau and Malgaigne, advises the application of an anterior
figure eight bandage of plaster of Paris; Hamilton says deformity remains after any
method of treatment, but that function
will be but little impaired.

In upward dislocations the case of
R. W. Smith has shown that the end of
the bone passes behind the sternal origin
of the sternomastoid muscle.

In backward dislocations pressure
on the trachea and @sophagus have
caused difficulty in breathing and swal-
lowing; cyanosis due to pressure on the
internal jugular vein has been observed
in one case. When one recalls the
function of the clavicle in keeping the
shoulder out from the body, it is readily
seen that when the security of its inner
attachment has once been destroyved dis-
placement is favored by the weight of
the upper extremity as well as by the
action of all the muscles which pass

; .- o - - Fic. za4.—Luxation of the outer end of the clavicle
fI"UI'I'I thL I:'L'I'{I’ “LEk' 'I'“d t] I.I'[].].\. T‘” t'h{: s |.1'l.|. 3|1un::|:;{ the coracoid |'lfl::-¢r|.'-m ACLIME A8 a fulerum.
shr_:uiclcr-qu'dl& and humerus. As the outer end of the clavicle rises, the lower angle of the

scapula is carried toward the median line and the acromion

In thEEE t]tlﬁiﬂﬂﬂtlﬂnﬁ of the sternal process is depressed and tom loose from the clavicle albove,

end of the clavicle the fibrocartilaginous
disk of the joint sometimes is carried out with the clavicle and sometimes remains
attached to the sternum, more often it follows the clavicle.

Dislocation of the Acromial End of the Clavicle.—The acromial end of
the clavicle may be dislocated either upward or downward. Nearly all the disloca-
tions are upthtrr.i

The displacement is usually produced by direct violence, a blow on the top or
back of the shoulder driving the acromion down and inward. The clavicle not only
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rises but also goes backward, or the scapula comes forward, so that the end of the
clavicle may rest on the acromion process. In this dislocation the base of the cora-
coid process, on which the clavicle rests and to which it is bound by the conoid and
trapezoid ligaments, acts as a fulerum. The scapula rotates on an anteroposterior
axis, passing through the base of the coracoid process, and as the inner portion of
the bone rises, its outer portion,—that is, the acromion process,—descends and is torn
irom the outer end of the clavicle.

The deformity produced by the upwardly projecting end of the clav lLlE Is ty pical.
The luxation may be campln’:l( or incomplete. When incomplete the injury 1s con-
fined to the acromioclavicular joint; when complete the conoid and trapezoid ligaments
are |'r1rtmlh or wholly ruptured.

The joint u-_-.ualh possesses a poorly dev elnpr.d fibrocartilage and inclines upward
and outward so that the inclination favors the rise of the clavicle.  When the conoid
and trapezoid ligaments are not ruptured they serve as the axis on which the scapula
rotates forward so that the outer end of the clavicle slips backward on the acromion
process. This led Hamilton to describe these luxations as backward luxations. In
rare instances the end of the clavicle seems to be displaced posteriorly without
rising above its normal level. We reported one such case in the Anwnals of
"mﬁra'rl' several years ago. Reduction of the displacement is easily effected, but
the same difficulty in keeping the bone in place has been experienced in this disloca-
tion as in dislocations of the inner extremity. Bandages going over the shoulder
and down the arm and under the elbow are cr:-mm:}nl} employed. The only sure
way of keeping the clavicle in its proper position is to operate and fasten it to the
acromion with wire or chromicised catgut. When the patient is put in bed the bones
are readily replaced.

Doweniward dislocation though rare does seem to have sometimes occurred.
From the fact of the under surface of the clavicle resting almost or quite on the
coracoid process it is difficult to see how it is possible for this injury to take place.
It must take place while the scapula is violently twisted on the clavicle, The
displacement is readily reduced and shows but little tendency to recurrence.

DISLOCATIONS OF THE SHOULDER.

The dislocations of the shoulder are to be studied from the anatomical and not
from the clinical standpoint. A knowledge of the anatomical construction of the
various parts involved is to be applied to the explanation and elucidation of the
methods of production, the signs and symptoms observed, and the procedures neces-
sary for reduction.

Classification.—For our purpose there are two forms of dislocations of the
shoulder—anterior and posterior.  These two forms are entirely different and must
be studied separately. -

Anterior Dislocation.—An anterior luxation is one in which the head of the
humerus is either on or anterior to the long head of the triceps muscle at the lower
edge of the glenoid cavity.

Posterior Dislocation.—A posterior luxation is one in which the head goes poste-
rior to the glenoid cavity and usually rests beneath the spinous process of the scapula,
hence this 1s called subspinous dislocation.

When the head is luxated anteriorly it may pass so far inward as to rest between
the coracoid process and the clavicle; hence this form is called subeclavicuiar.

When the head does not pass so far inward, but rests on the anterior edge of the
glenoid cavity below the coracoid process, it is called a swbcoracoid luxation.

When it rests on the anterior and lower edge of the glenoid cavity, sometimes
:;n the long head of the triceps muscle or just anterior to Jt it is called a subglenoid
wxation.

ANTERIOR DISLOCATION OF THE SHOULDER.

The head of the bone almost always comes out through the anterior portion of
the capsule and slips beneath the coracoid process.  From this point it may shatt its
position either a little farther inward, when it is called a subclavicular luxation, or a
little farther downward and outward, when it receives the name of subglenoid.
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As a matter of fact the head usually comes to rest beneath the coracoid process
and permanent fixation of the bone either in the subclavicular or subglenoid pozitions
i5 very rare.  As the symptoms and methods of treatment are identical they will all
be included under the one head of subcoracoid luxations. What are commonly
regarded as subglenoid luxations are really subcoracoid.

Method of Froduction of Anterior Luxations.—Anterior luxations are produced
by the arm being hyperabducted, rotated outward, and the head of the bone pushed
or pulled in toward the body. Rotation may not be essential, but it is largely
responsible for the wide detachment of the capsule which is present in these injuries.
When the arm is raised irom the body much beyond a right angle the greater
tuberosity strikes the acromion process.  If the hyperabduction is continued the acro-
mion process acts as a fulerum and the head of the bone is lifted from its socket,
tearing away the capsule of the joint in front of and below the glenoid cavity.

Fic. 245.—Dislocation of the shoulder; action’of the bones; by extreme abduction of the humerus over the
acTomion process as & fulcrum the head is levered out of the secket.

Ii now the arm rotates, the capsule is still farther detached and if the force con-
tinues to act, as in those cases in which a person is thrown forward and alights on
the outstretched arm, or if the axillary muscles contract, the head is thrust from its
socket.  After once leaving the socket, subsequent movements may cause the head
to assume various positions around the glenoid cavity; as a matter of fact it is almost
always below the coracoid process,

Parts fujured —When the luxation occurs the arm is hyperabducted and, owing
to the acromion process being somewhat posterior to the glenoid cavity, pointing
backward, this places it up almost or quite alongside of the head. The force which
thrusts the bone out acts downward toward the axilla and inward toward the bedy.
The posterior border of the scapula is prevented from descending by the levator
scapule and rhomboid muscles, hence it is the josn# which descends and tears loose
the capsule already stretched tightly over the head of the humerus.

This is the reason why the lower portion of the capsule is torn; it is the longi-
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tudinally acting force that doesit.  When the transverse force acts it is expended on the
anterior portion of the joint because the joint is at the anterior portion of the scapula.
Posterior to the joint the scapula rests on the chest, so it is its anterior portion which
15 forced inward, thus rupturing the capsule at this point.  The fulcrum, or acromion
process, is also posterior to the midline of the joint.

By a combination of these two forces (longitudinal and transverse ) the capsule
is ruptured at its lower and especially its anterior portion. Its tearing is favored by
a twisting or external rotation of the humerus. The attachment of the capsule is
torn from the rim of the glenoid cavity, not from the humerus, and a fragment of the
bony rim frequently comes with it. The opening is large and embraces nearly or
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Fic. zaf,—Surface view: subcoracoid dislocation of the humerus, showing the elevation of the shoulder,
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quite half the circumference of the joint. It is limited above by the coracoid process.
The coracohumeral and superior glenohumeral ligaments lying in front of the long
tendon of the biceps also limit the tear upwards.  If the tear does not extend so high
it is because the subscapularis muscle, instead of being torn, is wedged in between
the head and the coracoid process.  Below, the tear is limited by the insertion of the
long head of the triceps.  As the head luxates it cannot pierce the triceps tendon,
so it slips behind it in a posterior luxation and in front of it in an anterior luxation.
The supraspinatus, infraspinatus, and teres minor muscles are all posterior; they
blend more or less with the capsule and as the head luxates they are stretched with
it over the glenoid cavity.

The long tendon of the biceps, while it may sometimes be torn loose from the
bicipital groove after rupture of the transverse ligament, is usually so loose that it
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follows the head without being detached from its connections. The subscapularis
muscle not infrequently has its lower edge torn.

The brachial plexus and blood-vessels are pushed inward by the head, but when
the arm is abducted they are stretched over it, running close to the coracoid process.

Fic. 247.—Subcoracoid dislocation of the humerus, showing the position of the bones in relation to cach other and
to the soft poarts,

As the circumflex nerve winds around the surgical neck of the humenis, it may be
ruptured or tightly stretched over the head of the bone.

Hyperabduction stretches the vessels and nerves so forcibly over the head just
prior to its leaving the socket as sometimes to produce serious injury to them.

SIGNS AND SYMPTOMS.

There is (1) at first elevation then lowering of the shoulder, ( 2) flattening of the
deltoid muscle, (3) projection of the elbow away irom the side. (4) The normal
hollow below the outer third of the clavicle 15 filled up; the head, covered by the deltoid,
may sometimes even make a rounded prominence at this point which can frequently be
felt. (35) If the elbow is raised and the hand placed on the opposite shoulder and held
there the elbow cannot be brought flat on the chest (Dugas’s sign), (6) with the
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arm to the side the distance from the acromion process to the external condyle is
increased, with the arm abducted to a right-angle, the same distance is decreased as
compared with the previous position as well as when compared with the arm of the
opposite side (see Fig. 248).

1. Lowering the shoulder obviates pain by relaxing the deltoid and preventing
it from forcing the head upward in its displaced position.

2. Flattening of the shoulder is due to the head and tuberosities being digplaced
inward, thus leaving the socket empty. A marked depression can be felt with the
fingers below the prominent acromion process.

3. Projection of the elbow from the side is due to tension of the deltoid muscle
because the head is lower than normal.  In its natural position the top of the head is.
about level with the coracoid process; when luxated it 1s below it.

4. The normal hollow below the outer third of the clavicle is lost because here is
where the head lies. It may form a distinct prominence and when the arm is rotated

Fui. 248 —Subcoracoid dislocation of the shoulder. The head of the humerss has slipped off its pe:lests 1| ar
shoulder-girdle onto the side of the thorax. This shows how the arm is shortened and why it is necessary to
make traction in order to replace the humernss up again on the shoulder-girdle.

if the surgeon lays his hand at this point the tuberosities can be felt to rotate beneath.
Ii the arm is abducted the head can usually be felt in the axilla, where it may even
form a prominence.

5. In Dugas’s test the elbow cannot be brought to the chest because the outer
end of the humerus is held close to the chest-wall.  On account of the thorax being
rounded like a barrel it is necessary for the outer end of the bone to rise as the inner
end falls,

6. The reason for the difference in measurements when the shoulder is luxated
is readily seen by the fact that the head is displaced downward and inward as shown
in the accompanying figure,

TREATMENT.

Reduction of an anterior luxation of the shoulder can be accomplished in two
ways, viz., the dérecf, in which the head is pulled or pushed back into the socker,
and the fudrredt, in which it is levered back.

Direct Method.—This consists in first placing the arm in approximately the
position it occupied when luxated (abduction) and then pulling or pushing the
head toward and into the socket while the arm is rotated to relax the capsule and
allow the head to enter. The usual obstacle to reduction of a recent luxation is
muscular contraction.  The main muscles acting are the deltoid, pectoralis major,
latissimus dorsi, and teres major.  To effect reduction the action of these muscles
must either be held in abevance or overcome by force. This may be accomplished
in several ways, viz., by the use of general anasthesia, by such gentle manipulations
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as will not incite the muscles to contraction, by a quick movement accomplishing the
object before the muscles are able to contract, or, finally, by overcoming the muscular
action by steady continuous traction, General anzesthesia is the surest w ay of obwi-
ating muscular contraction.

The question of muscular contraction having been solved by one or more of these
expedients the actual 1{*1:]11::“:“1('“1: is to be accomplished by dmgcv]ng or pushing the
head back over the route it took in coming out. The opening in the {.||}~.11|£= i5
below and anterior, therefore the arm is to be strongly abducted, and traction made
upward and backward. This drags the head wpward and backward over the rim of
the glenoid cavity into its socket.  If it does not enter readily it is because of tension
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Fic. a9, —Subcoracoid dislocation of the shoulder. Dissection showing the relation of the muscles to the dis-
placed humerus,

of the untorn part of the capsule; this is to be remedied by gently rotating the arm,
when the proper position will be revealed by the slipping of the head into place.  Rota-
tion in either direction beyond the proper point narrows the tear in the capsule and
keeps the head from entering. Traction is necessary in order to replace the head of
the humerus on its pedestal or shoulder-girdle from which it has fallen onto the side
of the chest (see Figs, 248 and 250).

If it is desired to tire the muscles out, the plan of Stimson is best. Place the
1H.t1LI1I. in a canvas hammock and allow the arm to hang downward throngh a hole
in the canvas. Fasten a ten-pound weight to the wrist and inside of six minutes the
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weight will have dragged the head of the humerus into place. This same object can
be carried out, but not so well, by having the patient lie on the floor and pulling the
arm directly upward by means of a rope and pulley. Here the weight of the body
acts as the counter force.

Other means, such as the heel in the axilla, etc., may be found described in
works on surgery, but it is to be remembered that the objects to be sought are (1) to
overcome the action of the deltoid by abducting the arm, (2) to overcome the axillary
muscles—pectoralis major, latissimus dorsi, and teres major—by traction, and (3) to
loosen the capsule and open the tear to its widest extent by rotation while the head
is pushed with the hand toward and over the lower and anterior edge of the socket.

J--
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Fis. 35o0.—0Magram to show how rotation influences the size of the rent in the capsule. The square rep-
resents the rent in the capsule and the circle the head of the humerus. I the homerus is rotated oo muchin
the direction of the arrows, either to the right or left, the opening in the capsule is so narsowed as to obstruct
the passage of the head.

Indirect Method.—The indirect or lever method has been best systematized
by Kocher of Berne, although Henry H. Smith, a former professor of surgery in the
University of Pennsylvania, taught a similar method previously (see H. H. Smith’s
““Surgery,”’ 11 vols., also Packard’s ** Minor Surgery,”” p. 204, and Ashhurst’s ** Sur-
gery,”’ 2d Ed., Phila. 1878, p. 284). Kocher's method is as follows: First Step.
—Flex the forearm until it forms a right angle with the arm, then, with the elbow
touching the side of the body, rotate the arm outward go degrees until the forearm
points directly outward (Fig. 251). This causes the head of the bone to rotate out-
ward and leave the side of the chest to take a position close to the glenoid cavity.
Second Step.—The arm being held in this position, the elbow is raised forward until

Fic. 2s:1.—Kocher's methed of reducing disloeation of the shoulder: First step—Flex the forearm at a right
angle to the arm; g the humerus alongaide the chest, the clbow nearly touching the side, and rotate outward
as far as the arm will go withott undue foroe.

it forms a right angle or a little more with the long axis of the body. This relaxes
the coracobrachialis muscle, releases the lesser tuberosity, which may be caught against
it, and allows the head to pass outward and ascend from its low position up into the
glencid cavity (Fig. 252). Zhird Step.—Carry the arm obliquely inward, place
the hand on the opposite shoulder and bring the elbow f.‘imrn to the surface of the
chest, the humerus pointing diagonally downward and mward as in the Velpeau
position for fractured clavicle (Fig. 253).

The mechanism, as readily demonstrated on the cadaver, i1s as follows: The
head lies to the inner side of the glenoid cavity with the tense posterior portion of
the capsule passing backward. When external rotation is made the capsule is wound
around the head and upper portion of the neck and the head moves out.  In some
instances the head will not only move out but will likewise move up and be drawn at
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once into place. Bringing the arm forward and upward relaxes the coracobrachialis
muscle, while bringing it across the chest in the last step assists the head over the
rim of the glenoid cavity and restores the member to its normal position. Prof.
H. H. Smith brought the elbow forward #efore making the external rotation instead
of after, as did Kocher. This is probably the better way because persistence in rotat-
ing outward when the lesser tuberosity is caught beneath the tense coracobrachialis
muscle is one cause of the frequent fracture of the humerus i attempuing to carry

Fic. 252, —Kocher's method of reducing dislocation of the shoulder: Second step—Keeping the arm in external
rotation, faise the elbow until the humerus reaches the vertical line or a little beyaomd.

out Kocher's method; another cause is the violent contraction of the muscles holding
the upper end of the bone immovable.

This method can be used without anasthesia, but it is at times exceedingly pain-
ful and savors of cruelty. It is particularly applicable for old and severe cases. It
depends for its efficiency on the integrity of the posterior portion of the capsule, if this
has been torn loose the method fails and the head simply rotates in s#fe.  If this
latter is the case, reduction can readily be effected by direct traction and manipulation.

e
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Fii. 253 —HKocher's method of reducing dislocation of the shoulder: Third (final) step—Rotate the arm inward
and place the hand on the opposite shoulder bringing the elbow down on the anternor surface of the chest,

POSTERIOR DISLOCATIONS OF THE SHOULDER.

Posterior dislocations are always beneath some portion of the spine of the scapula,
hence they have been called swbspinons. When the head lies anteriorly under the
posterior portion of the acromion process they have been called sudacromial.

Posterior luxations are rare. They oceur either when the arm is abducted with
strong internal rotation or by direct violence, such as a blow on the anterior portion of
the shoulder, which forces the head outof its socket backward. The posterior portion
of the capsule is torn and the head lies posterior to the glenoid cavity with its anatomi-
cal neck resting on the rim and the lesser tuberosity in the glenoid fossa. The arm
is inverted and abduction and rotation impaired. The capsule is ruptured by internal
rotation while the arm is in a position of abduction, and then a push sends the head pos-
teriorly. We have seen it as a congenital affection resulting from injury in childbirth.
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Fic. 254 —Raising the arm to a vertical line or a little mere relaxes the tendon of
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. F1o. 255, —Posterior luxation of the shoulder. The head of the
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a photograph of author's patient by Dr. ASPAC
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The infraspinatus, teres minor, and sometimes the subscapularis muscles are
ruptured and frequently there are accompanying iractures of the tuberosities or some
part of the scapula. The head makes a prominence posteriorly and the arm hangs to
the side and in a position of inward rotation. Reduction, if the injury is recent, is
likely to be easily efiected by pushing the head directly forward into its socket.

FRACTURES OF THE SHOULDER-GIRDLE AND UPPER END
OF THE HUMERUS.

FRACTURES OF THE CLAVICLE.

Fractures of the clavicle divide with those of the radius the distinction of being
the most frequent of any in the body.

The clavicle i3 most often broken in its middle third, next in its outer, and, lastly,
in its inner third.

Fracture of the Inner Third of the Clavicle.—This is the rarest frac-
ture of the clavicle and has its main anatomical interest in relation to the costoclavie-
ular ligament. This ligament runs obliquely upward and outward from the upper
surface of the cartilage of the first rib to the lower surface of the clavicle, a distance
of 2 em. (1in.).

Immediately in front of the outer portion of this igament is the insertion of the
tendon of the subclavius muscle.  The line of the fracture may be either transverse
or oblique; if oblique it follows the same direction as do the fractures of the middle
third of the bone, viz., from above, downward and inward. The displacement of
the inner fragment is upward and of the outer fragment downward. The displace-

Fic. 256, —Fracture of the clavicle just outside of the middle, with the customary deformits.
¥ »

ment of the inner fragment upward is promoted by the attachment of the clavicular
origin of the sternomastoid muscle: it is opposed by the costoclavicular (rhomboid )
ligament and to a less extent by the subclavius muscle.

Fracture of the Middle Third of the Clavicle.—The clavicle is most
frequently broken in the outer half of its middle third. The bone at this part is most
slender; it 1s here that the anterior curve passes into the posterior; and, finally, it has
tewer muscular attachments at this situation.  The upper surface has arising from its
inner third the clavicular origin of the sternomastoid muscle,  Its middle third has
no muscular attachments, and on its outer third is the trapezius muscle. On the
lower or anterior surface on its inner half is the clavicular origin of the pectoralis
major and on its outer third is the deltoid. This leaves the outer half of the middle
third free from muscular attachments, with the exception of the subclavius on its
under surface. It is through this part of the bone that fractures occur.

Sometimes in children the line of fracture is transverse, but most often it is
oblique and always in the direction from above downward and inward.

The .rr’:g.?}.-"amm wf of the inner fragment is upward, Jn{l of the outer f1.1q|11¢_nt
downward and inward. This produces the deformity seen in Fig. 256, The inner
fragment is pulled up by the clavicular origin of the sternomastoid muscle. The
support of the clavicle being gone, the shoulder falls down and in. It is tmprﬂ(d in
that direction, first, by the w eicht of the upper extremity, and, secondly, by the action
of the axillary fold muscles ,~—pectoralis major and minor "I_l]ti_:ll_i.}ll"-, and teres major
and latissimus dorsi posteriorly, and by the subclavius to some extent.  The anterior
edge of the scapula rotates inward and its posterior edge tilts outward,

In this Manner I:}\'I;:l‘l.'lp]}]']!_',l' 15 e n:]'l:l{‘.tr{i1 and measurements of the En]l_u'l_'[] and
healthy sides taken from the sternoclavicular to the acromioclavicular joint will
show some shortening on the injured side.  As the continuity of the shoulder-girdle

16
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has been destroyed and its prop-like action lost, its function of abduction ceases, and
the patient is unable properly to elevate the arm. Sometimes the brachial plexus or
subclavian vessels are injured by the inner end of the outer fragment. The artery
passes beneath the middle of the bone, the vein being to its inner side and the

Trapezius

C!:u‘il:'.! lar fibres
e f Sléermomastoid
Coracoid process s———— Brachial plexus

— subclavian vessels

Deltoad Pectoraliz minor

Y
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. FiG. 253, —Fracture of the clavicle just outside the middle. The outer fragment is displaced downward and
mmwiatd and the inner frapment upward, The brachial plexus and subelavian. vessels are behind the inner end of
the auter ET.'|.|..:11:|EL1.I;

brachial plexus to its outer side. 'We have operated on one such case of injury to
the brachial plexus; and cases of hamatoma arising from injury to the veins and
aneurism from injury to the artery have been recorded.

Lreatment.—When the line of fracture is oblique and in an adult, healing with a
certain, often considerable, amount of deformity is almost constant, the only efficient

F16. 258.—Showing how the shoulder falls inward and the posterior edge of the scapula tilts cutward when the
prop-like action of the clavicle 1= destroved by fracture.

way of combating its occurrence is to place the patient in bed on his back. This is the

best way of removing the weight of the arm, of quieting the muscles, and by pressure

of the scapula close to the thorax of levering the shoulder out (see Fig. 258).
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Fracture of the Outer Third of the Clavicle.—Attached to the outer third
of the clavicle on its under surface, extending not quite to its end, are the coraco-
clavicular (conoid and trapezoid) ligaments. The conoid inserts into the conoid
tubercle near the posterior edge of the clavicle, while the trapezoid is broader ;1In|:1
passes from the concid tubercle outward and anteriorly not quite to the extremity
of the bone (see Fig. 267). The bone may be fractured either through the part to
which the conoid and trapezoid ligaments are attached, or between them and the end
of the bone, a distance of about 2 em. (% in.). The line of the fracture is either
transverse or inclines backward and outward (see Fig. 259).

The displacement of the outer fragment is downward and inward. [f th}-: fracture
is through the ligaments the displacement is not marked. If beyond the ligaments,
the shoulder drops, carrying down the outer fragment, and the inner fragmen! may
be elevated slightly above the outer one, but the up-and-down displacement is not

_-Peetoralis major

Pectoralis minor —

Latissimus dorsi )

Teres major

Fi1o. 259.—Fracture of the outer end nf_r.'u_lr 1:1;|-.'i4:'||:: The outer fragment is drawn inward by the pectoralis major
latizzimus dorsi, and teres major muscles,

conspicuous. In many cases the anteroposterior displacement is very marked and
peculiar,  The outer fragment is bent sharply inward at the site of fracture, producing
a deformity which is pathognomonie. It is caused by the curved shape of the hone at
this point, by the weight of the arm, and by the action of the muscles passing from
the shoulder to the trunk, especially the pectoralis major (see Fig. 259).
Treatnient. —As the deformity is not very marked any of the usual bandages,
such as those of Velpeau, Desault, or posterior figure eight are fairly satisfactory.

FRACTURES OF THE SCAFPULA.

While fractures of the scapula are not common, there are a few anatomical facts
in reference to the seapula and its muscles which are worth calling attention to.

The scapula is liable to be fractured more or less transversely through the body
below the spine; the acromion and coracoid processes have been broken: it has also
been fractured through the surgical neck, and the glenoid process has been chipped off.
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Fracture Through the Body.—The scapula has attached to its under surface
the subscapularis muscle, along 1ts posterior border 1s the serratus anterior ( magnus)
and rhomboids, to its dorsum and edge below the spine are attached the infraspina-
tus, teres minor, and teres major muscles, These are cov ered by a strong, tough
fascia which dips between them to be attached to the bone.

Bearing these facts in mind it is readily appreciated why in many of these
fractures, which usually traverse the bone below its spine from the 'nllLut to the
vertebral border, the displacement is slight, and why healing occurs with some
appreciable deformity but with little disability.

If, however, the fracture is low down, IJl’L:lI-.]I'Ij.{ oft the lower angle, then the teres
major and lower portion of the serratus anterior (magnus) muscles {ilbp]act the frag-
ment toward the axilla, and this is to be borne in mind in treating the injury.

Fracture of the acromion process is more rare than would be upur:tu(l
It is the result of direct violence, and the displacement and disability lesultmg from
the injury are slight. The acromion is covered by a dense fibrous expansion from
the trapezius above and the deltoid below, and these prevent a wide separation of
the fragments.

Fracture of the coraceid process is also rare and may oceur from muscular
contraction or direct 'I.IO|LI:1.LL. as in luxation of the shoulder. It might be thought
that owing to the action of the pectoralis minor, coracobrachialis, and short head of
the biceps muscles, which are attached to it, it would be widely displaced, but this
is not so, for the conoid and trapezoid ligaments still hold it in place.

Fractures through the surgical neck are not common. They pass down
through the suprascapular notch and across the glenoid process or head, in front of the
base of the spine and behind and parallel with the glenoid fossa. The tendency of
the outer fragment to be -:Imqgul down by the weight of the arm is resisted by the
coraco-acromial and coracoclavicular (conoid and tr.l.|:-uutd] ligaments as well as by
the inferior transverse ligament, which runs from one fragment to the other from
the base-of the spine, on the posterior surface, to the Lil:.'_:‘i_ of the gienoid cavirty.
These ligaments all remain intact.

Fracture through the glenoid process, chipping off a greater or less por-
tion of the articular surface, is rarely diagnosed. It occurs sometimes in cases of
luxation. The long head of the triceps muscle may be fastened to the detached frag-
ment and is liable to pull it downward and therefore some interference with the fune-
tions of the joint would be apt to remain and prevent complete recovery.

FRACTURES OF THE UPPER EXND OF THE HUMERUS,

Fractures of the upper end of the humerus may occur through the anatomical
neck, through the tuberosities, detaching one or both, and through the surgical neck
just below the tuberosities. These fractures are [I‘L‘qllt]!ll\' associated with luxation
of the head of the bone.

Fracture through the Anatomical Heck -—Thn occurs as the result of direct
violence and most oiten, though not always, in old people.  The line of fracture does
not always follow exactly the line of the anatomical neck, but may embrace a portion
of the tuberosities, The fracture may or may not be an Lnrud'\ intracapsular one,
The capsule in its upper or outer portion is thickened at its humeral end by more or
less blending with the tendons of the muscles which pass over it.  The capsule at this
]mim is attached to the anatomical neck almost or quite up to the articular surface.
On the under side to the contrary it passes about a centimetre below the articular

surface and doubles back to be attached somewhat closer to it (see F 1. 266. page 253).

In consequence of this arrangement, a fracture which follows the anatomical neck
would be within the joint below and just outside of it above.  As a matter of fact,
some of these fractures are intra- and some partly extracapsular.  This influences the
amount and character of the displacement and the course of healing. It the fracture
is entirely intracapsular, bony union may not occur, as no callus may be thrown out
by the upper fragment and mmphw of the fragment may ensue., The fragment is
apt to be much displaced, being tilted and lying to the inner side anteriorly.
Sometimes it is entirely extruded from the joint.  In one case we have seen it hwlhf_d
in front under the anterior axillary fold.
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The signs and symptoms will vary much, according to the position of the head,
and a positive diagnosis may be ||n|]{m.11}|e A t]mmu;_{h knowledge of the surface
anatomy 1s essential in these cases and a careful comparison should be made with the
opposite healthy shoulder.  Impaction sometimes occurs, and is said to be most
olten of the upper fragment into the lower, sometimes splitting it and detaching to a
certain extent one of the tuberosities. Sometimes it is the lower fragment which is
impacted into the upper.

Fractures through the Tuberosities.—l.ike the former these are often
accompanied by luxation, especially if one or both of the tuberosities is detached.
These iractures are frequently blended with fracture through the anatomical neck. In
this fracture, however, the influence of the muscles is to be remembered.  The supra-
spinatus, infraspinatus, and teres minor insert into the greater tuberosity, and the sub-
scapularis into the lesser. The line of fracture may pass
through their insertions and the displacement may be slight.

The upper fragment is, however, liable to be tilted out-
ward by the contraction of the supraspinatus muscle, which
is attached to the upper portion of the upper fragment, while
there is no muscle attached below to counteract it.  In this
case the shaft of the humerus is drawn up and out by the
deltoid and is felt beneath the acromion process.  There is
but little rotatory displacement of the upper fragment because
the subscapularis anteriorly is neutralized by the infraspinatus
and teres minor posteriorly.

In those instances in which there is not much displace-
ment of the upper fragment, the lower one may be drawn
inward and forward by the action of the muscles of the ax-
illary folds.

Fractures detaching the tuberosities are almost always
accompanied by laxation. If the greater tuberosity alone is
detached, it is drawn up beneath the acromion by the supra- |

spinatus.
In all these fractures the subsequent disability is often ; Fo.a6o—Fracture theough
great and the prognosis is unfavorable.  They are amongst e o nees 9EHe s

the hardest in the body to correctly diagnose. They are

treated sometimes with a shoulder-cap and sometimes with the arm in the abducted
position while the patient is kept in bed. Epiphyseal separation will be alluded to
farther on.

Fractures of the Surgical Neck.—These are the most common fractures
of the humerus. The surgical neck of the humerus is usvally defined as the portion
between the lower part of the tuberosities and the upper edge of the tendons of the
pectoralis major and latissimus dorsi muscles.  Often, however, the tendons of these
. two muscles continue almost or quite up to the tuberosities, hence there is little or
no interval here and the line of fracture then passes through the upper part of these
tendons.

The fractures occur both from direct and indirect violence and the direction of
the force has probably something to do with the displacement of the fragments.

Displacement.—It can readily be seen that if a blow is received on the humerus
below the tuberosities while the arm is in a somewhat abducted position the head will
be supported by the glenoid process (head) of the scapula and the bone will be
fractured through the surgical neck and driven in towards the body, and, as the
scapula is *:11131?:.11'[1..(1 posteriorly, the movable lower fragment is displaced anteriorly.
After the fracture has occurred, and possibly in some cases aided by the p-_mh:lr
direction of the fracturing force, the lower fragment is drawn upward by the muscles
running from one side of the fracture to the other. These are the deltoid, biceps,
coracobrachialis, and the long head of the triceps. The typical displacement is
for the upper fragment to be abducted and some say rotated out—this latter 15 not
without doubt. The lower fragment is certainly in front and to the inside of its
normal position.

The abduction of the upper fragment i1s due to the unresisted action of the supra-
spinatus muscle. The subscapularis in front and the teres minor and infraspinatus
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behind nearly or quite balance each other, thus causing little or no lateral displace-
ment. The displacement inward and anteriorly of the lower fragment, is due to the
action of the violence as already detailed and is aided by the action of the pectoralis
major, the teres major, and latissimus dorsi muscles, all of which pass from the lower
fragment just below the seat of fracture inward to the trunk.

The longitudinal displacement is peculiar.  As the lower fragment is drawn up
its upper end may be felt through the deltoid muscle below and toward the inner side
of the acromion. While the displacement in most cases is not marked, in some the
lower fragment can readily be felt in the axilla (Fig. 261 ).

Sometimes instead of the lower fragment being displaced inward it goes outward.
In this case as it rises it pushes the head and tilts it inward while it passes farther
outward.

The diagnesés is to be made by a careful examination and comparison with the
opposite healthy member. The head is recognized to be in the glenoid cavity,
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_ Fig. 261.—Fracture of the surgical neck of the humerus. The upper fragment is held ocut by the supra®
apinatus, while the lower fragment 15 drawn in by the pectoralis major, latizsimus dorsi, and tefed Major
muscles and the arm abducted by the deltoid.

crepitus is felt, the upper end of the lower fragment can often be palpated, and on
rotating the arm the head of the bone is found to lie stationary.

Treatment. —The ideal treatment is extension with the patient in bed and the
arm abducted. As the upper fragment cannot be brought in, an eflort may be
made to bring the lower one out. As these are usually treated as walking cases a
common dressing emploved is a shoulder-cap with the arm bound to the side; some-
times an axillary pad is used to keep the arm away from the body. In cases of
fracture associated with luxation of the head of the bone, replacement can sometimes
be effected by traction in the abducted position and pressure on the head, general
ansesthesia being used (see description of direct method of reduction under dis-
location of the shoulder, page 236).
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To aid in the reduction McBurney devised a hook which he inserts into the upper
fragment, pulling it toward the glenoid cavity.

EFIPHYSEAL SEFPARATIONS.

The epiphyses that are liable to separation are those of the coracoid process,
the acromion process, and the upper end of the humerus.

Separation of the Coracoid Epiphysis.—The coracoid process has three
separate centres of ossification which fuse with the body of the bone from the fifteenth
to the twentieth year. Therefore displacements occurring before the latter age may
be separations of the epiphysis and not true fractures, particularly if the line of Sep-
ration runs thruug]: the base of the coracoid.

Separation of the Acromion Epiphysis.—The acromion process is cartilag-
inous up to the fifteenth year. Then two centres appear and the epiphysis unites
with the rest of the spine of the scapula about the twentieth year or later. The epi-
physeal line runs posterior to the acromioclavicular joint, just behind the angle of the
spine of the scapula. It has been suggested that many cases diagnosed as sprains and
contusions of the shoulder are really epiphyseal separations of the acromion process.

Separation of the Epiphysis of the Upper End of the Humeru
upper end of the humerus has three centres of ossifica-
tion, one for the head and one each for the greater and . Suprazplnatus
lesser tuberosities. These three centres are blended by ek
the seventh year, and the whole epiphysis unites with the
shaft at about the age of twenty-five years.

The epiphyseal line follows the lower half of the
anatomical neck and then passes outward to the insertion
of the teres minor muscle. This brings the outer end of
the epiphyseal line some distance away from the joint,
while the inner portion of the line is within the joint.
Disease of this region may therefore follow the epiphyseal
cartilage into the joint. A separation of the epiphysis
from injury will implicate the joint.

The surgical neck of the humerus lies a short dis-
tance below the epiphyseal line and farther away on the

outer side than on the inner. The line of the epiphysis
rises higher in the centre of the bone than on the sur- i
face, making a sort of cap for the end of the diaphysis.

The symptoms of epiphyseal separation are almost 4
exactly the same as those of fracture of the surgical neck |
(see page 245).

The supraspinatus is the main agent in tilting the
upper fragment outward, while the muscles inserted into =
the hicipital ridges,—the pectoralis major into the outer ,_;,;li,imzf,fEP'{:?,P;’:_TT e L
ridge and the latissimus dorsi and teres major into the bumerus.
inner, —draw the lower fragment inward. The relative
position of the fragments when the lower is displaced outward is seen in Fig. 262,

AMPUTATIONS AND RESECTIONS OF THE SHOULDER.
AMPUTATION AT THE SHOULDER-JOINT.

The many different methods of amputating at the shoulder may for our purposes
be divided into two classes,—the flap method and the racket method.

The Flap Method.—One large flap may be made to the outer side and a
short one to the inner side (Dupuytren) or they may be made anteroposteriorly
(Lisfranc). The flap operations were done with long knives by transfixion, as they
originated before the discovery of general anesthesia and by them the member was
removed with great rapidity (Fi ig. 263)

In Dupuyiren’ s method the arm was ; raised to a right angle with the hud}' and the
deltoid muscle grasped with one hand while the knife was inserted beneath it, entering
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just below the posterior portion of the acromion process (its angle) then passing
under the acromion to emerge in front at the coracoid process.  This flap was turned
up, the capsule and muscles divided, the bone turned out, and while an assistant
compressed the remaining tissues they were divided transversely.

Lisfrand' s method consisted in transfixing the posterior axillary fold from below
upward, entering the knife in front of the tendons of the latissimus dorsi and teres
major muscles and bringing it out a little in front of the acromion. The joint
was opened posteriorly, the bone luxated, and an anterior flap cut from within out-
ward.  Sir William Fergusson, probably the most skiliul operator of his day, was
partial to this operation. ;

The Racket Method.

In this method the incision resembles in shape the
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Fic. 263 —Amputation of the shoulder by antcroposterior flaps. The upper extremity of the incision passes
between the coracond and acromion processes.  The posterior flap is the larger.

ordinary racket, such as is used in tennis. The loop encircles the arm, while the
handle begins above at the point of the shoulder.

There are two operations by the racket method, which differ as to the position
from which the upper portion of the incision starts,

Larrey's Method. —The operation usually ascribed to Larrey consists in starting
the incision at the anterior end of the acromion process and continuing it straight
down the arm for three centimetres (11 in.). It then parts, one branch sweeping
gradually in a curved line to the anterior axillary fold and the other to the posterior
axillary fold, an incision, through the skin only, passes across the inner surface of the
arm joining the two branches. The flaps having been turned anteriorly and poste-
riorly, the joint is opened by cutting on the head of the bone, first posteriorly, then
above, and then anteriorly. Tilting the head outward the inferior portion of the
capsule is divided and the bone loosened from the soft parts. These are com-
pressed by the fingers of an assistant and cut.
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Spence' s Method. — A modification of Larrey’s procedure, attributed to Spence
by the British and to 5. Fleury by the French, consists in commencing the incision
]Ih'L outside of the coracoid Process I!I'l the interval be tween ' oand 1i:||;_ ACTOIION
process. This modification is probably the best form of procedure for this locality
and is the one which will be discussed here. It will be noticed, however, that it
practically changes the operation of Larrey from one with anteroposterior flaps to one
with a single external flap, as in the method of Dupuytren. (Fig. 263).

The incision begins just below the coraco-acromial ligament and lies deep in the
hallow formed by the anterior concave surface of the outer third of the clavicle. It
divides the fibres of the deltoid muscle longitudinally a short distance from its anterior
E'II.'E"e It will be recalled that the (lthnll:l muscle covers the coracoid process and
extends just to its inner side to be attached to the outer third of the lower suriace
of the clavicle. Between it and the adjoining edge of the pectoralis m: ll"" muscle
runs the cephalic vein. This passes downward and outward along the inner edge
of the deltoid until it reaches the outer mh‘f_ of the biceps mu«.r‘lc .I;um,.-ﬂd:_ of which
it passes down to the elbow. This vein will be cut as the inner branch of the
incision is made. The bicipital groove, when the palm of the hand faces forward,
lies almost directly below the coraco-acromial ligament.  While the incision is being
made the arm is kept rotated slightly outward.

As the knife descends it runs along the inner side of the bicipital groove and
divides the tendon of the pectoralis major muscle.  As soon as this tendon is cut the
incision is inclined laterally. The incision having been carried down to the bone,
except on the inside of the arm, the deltoid flap is raised upward and backward. It
carries with it the circumflex nerve and posterior circumflex artery.

The disarticulation of the bone is apt to be bungled unless one knows the con-
struction of the parts. It is to be borne in mind that the capsular ligament is to be
divided together with the tendons of the muscles inserted into the tuberosities.  The
capsule does not pass across the anatomical neck to be inserted into the tuberosities
beyond, and the mistake is often made of cutting on the anatomical neck and there-
fore irequently the capsule still remains attached to the proximal side. The cut
may be commenced posteriorly and should be made eon fhe head of the bone just
above the anatomical neck. The arm 15 to be adducted and rotated inward and the
muscles inserting into the greater tuberosity cut in their order, first the teres minor,
then the infraspinatus and supraspinatus with the joint capsule beneath them. Then
comes the long head of the biceps, and the arm now being rotated outward, the
tendon of the subscapularis is divided. In cutting the muscles and capsule across
the top of the joint, the arm is to be kept close to the side of the body so as to tilt
the upper portion of the capsule out beyond the acromion process.

The head of the bone can now be drawn out sufficie ntly to allow the knife to be
introduced behind it to divide the inferior portion of the capsule. This should be
detached close to the bone so as to avoid wounding the axillary artery and especially
the posterior circumflex artery and the cireumflex nerve, which wind around the
surgical neck immediately below and are to be pushed out of the w ay.

The division is completed by cutting the remaining muscles passing from the
trunk to the shait of the bone. On the inner side may be an uncut portion of the
pectoralis major, the coracobrachialis, and short head of the biceps; below is the long
head of the triceps and on the outer side are the teres major and latissimus dorsi.

On examining the face of the stump, posteriorly is scen the bulk of the deltoid
muscle with the triceps below, and then the latissimus dorsi and teres major tendons
lying next to the artery. Anteriorly is the cut edge of the deltoid and pectoralis
m.urar with the coracobrachialis and short head of the biceps lving nextto the artery.

To the outer side of the artery lie the median and musculocutaneous nerves.
To the inner side are the ulnar and lesser internal cutaneous nerves ( cufanews brachii
medialis) and the axillary vein. Posteriorly are the musculospiral and axillary
(circumflex) nerves,

Sometimes the median nerve lies in front instead of to the outer side. The axillary
artery is divided below the origin of the anterior and posterior circumflex arteries.
The bleeding in the first cut will be from the cephalic vein (which runs between
the pectoralis major and deltoid), muscular branches of the posterior and anterior
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circumflex, a small ascending branch of the anterior circumflex which runs in the
bicipital groove, and the humeral branch of the acromial thoracic which accompanies
the cephalic vein.

A glaring and common mistake in the performance of shoulder 4111‘15':ll[“11:|n[1~:. is
the making of the flaps entirely too short, especially when a Larrey operation is
attempted.

The avoidance of serious hemorrhage is usually accomplished by clamping the
small vessels as the operation proceeds, and before the final division of the axillary
vessels slipping the fingers behind the bone and compressing them.

Esmarch’s tube has been used by encircling the shoulder as close to the trunk
as possible, the tube being kept from HIE[meg by a bandage passed beneath it and
fastened to the opposite side,  Wyeth's pins have been used for the same purpose.
One is inserted through the lower edege of the anterior axillary fold a little internal
to its middle and brought out above n front of the acromion process, the other is
entered at a corresponding point of the posterior fold and brought out above just
behind the angle of the spine of the ‘.iCEI".I-lIlFl OF ACTOMION Process.

Interscapulothoracic Amputation.—For malignant growths of the axilla,
shoulder, or scapula, and, rarely, for injury, the whole upper extremity with the -
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scapula and part or whole of the clavicle have been removed. Anteroposterior
flaps are made.

The greatest danger is death from shock and hemorrhage.  In order to obtain
some idea of the topography and vessels involved, see Fig. 264.

Excision of the Clavicle.—Excision of the clavicle in the living body, like
tracheotomy, 15 much more difficult than when practiced on the dead body; this
is due to the condition of the parts for which operation is undertaken. It has been
often excised for malignant growths. On the upper anterior surface are attached the
clavicular origin of the sternomastoid, the deep cervical fascia, and the trapezius
muscle.  Crossing the clavicle near its middle is the jugulocephalic vein which some-
times connects the cephalic with the external jugular. It is likewise crossed by the
superficial descending branches of the cervical plexus. The external jugular vein,
about 2.5 cm. (1 in.) above the middle of the clavicle, pierces the deep fascia and
turns inward to empty into the internal jugular just behind the outer edge of the
sternomastoid muscle; just below it empties the thoracie duet at the junction of the
internal jugular and subclavian veins. The subclavian vein is directly behind the
clavicle and the left innominate vein crosses behind the left sternociavicular joint and
passes across the posterior surface of the sternum just below or on a level with its
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superior border.  The omohyoid muscle, if the shoulder is drawn outward and the
head turned to the opposite side, is drawn upward above the clavicle.

* Behind the upper portion of the clavicle is the suprascapular artery and above
it runs the transverse cervical artery, a branch of the thyroid axis. Both these
vessels cross over the scalenus anterior muscle on which, toward its inner edge, is
lying the phrenic nerve. In front of the scalenus anterior runs the subclavian vein
and behind it is the subclavian artery with the cords of the brachial plexus above
and to its outer side. Below and in front are attached the pectoralis major and
deltoid muscles; the space between them forms the subclavicular triangle and occu-
pies the outer half of the middle third of the bone. The cephalic vein pierces the
costocoracoid membrane at this point to enter the subclavian vein.

On the under surface of the bone is the subclavius muscle, covered with a
strong membrane. To the inner side of this muscle is the costoclavicular ligament.
Beneath the clavicle, about its middle, passes the subclavian artery, separated from
the vein in front by the scalenus anterior muscle.  Below and beneath the subclavian
artery, which rests directly on it, is the pleura. The internal mammary artery passes
behind the inner extremity of the clavicle opposite the cartilage of the first rib.

The clavicle is the first bone in the body to ossify, and it has one epiphysis at
its sternal end which appears about the seventeenth year and joins the shaft from
the twentieth to the twenty-fifth year.  In removing the bone it is first loosened at
its outer extremity by dividing the acromioclavicular and coracoclavicular { conoid
and trapezoid ) ligaments.

Excision of the Scapula.—The removal of the scapula necessitates the
division of a large number of muscles, for which see pages 226 and 227. The sub-
scapular artery at the anterior border, about 2. 5 em. (1 in. ) below the head or glenoid
process, and the suprascapular at the supr: 1'-'.|:'¢1pul1:| notch, are to be ligated before
removing the bone. Skirting the posterior edge is the: posterior scapular, the
continuation of the transverse cervical artery; it is to be avoided when detaching
the muscles. The acromial branches of the acromial thoracic artery ramify over the
acromion process; they are not so large as those already mentioned.

Mr. Jacobson suggests that if safety permits one should allow the acromion
process to remain, as it preserves the point of the shoulder and to some Lu[nt the
functions of the trapezius muscle.

Excision of the Head of the Humerus.—The incision for the remowval
of the head of the humerus should be commenced just outside of the coracoid
process and be carried 10 em. (4 in.) downward in a direction toward the middle
of the humerus, where the deltoid inserts.  This incision may be made while the arm
is somewhat abducted but it does »of go in the groove between the deltoid and
pectoralis major muscles.  This groove contains the cephalic vein and the humeral
branch of the acromial thoracic artery, and hence is to the #zner side of the coracoid
process and as the incision is to the exfer side, it passes through the deltoid near
its anterior edge (Fig. 265).

The incision goes through the muscle and exposes the capsule of the joint.  The
sides of the wound are to be retracted and, if the long head of the biceps muscle is
not recognized by sight, the finger is inserted and the arm rotated. The bicipital
groove can be felt and the tendon identified.

The capsule is to be incised along the ewfer edge of the long tendon of the
biceps and as the arm is rotated inward the supraspinatus, infraspinatus, and teres
minor muscles are to be detached from the greater (posterior) tuberosity. The
biceps tendon is again brought into view by rotating the arm outward and its sheath
(transverse ligament ) slit up and the tendon luxated inward.

The attachment of the capsule and subscapularis muscle to the lesser (anterior)
tuberosity is then divided while the arm is rotated outward. The biceps tendon lies
in the bicipital groove between the two tuberosities.  When the arm is lying with the
palm upward, in a *-'mI}me position, the bicipital groove looks directly anteriorly in a
longitudinal line passing midway between the two condyles of the lower end.  The
position of the head and groove can be told by observing ‘the pmltmn of the condyles.
The head is directly above the internal condy le and the groove is on the anterior sur-
face above a point midw ay between the cm‘l(h les.  Aifter the capsule has been opened
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and the attachments of the muscles to the greater and lesser tuberosities divide ol and
the tendon of the biceps luxated inward, the head is thrust directly upward uml out
of the wound and sawed off as low as desired.

Immediately below the lower edge of the tuberosities is the surgical neck.  On
it anteriorly winds the anterior circumflex artery, and posteriorly the circumflex (axil-
lary) nerve and posterior circumflex artery.  These should not be disturbed, for the
artery will bleed and injury of the nerve will cause paralysis of the deltoid muscle.

Posterior and transverse incisions have been suggested for this operation but
they are not to be advised. The circumflex nerve and posterior circumflex artery
are almost certain to be injured and the functions of the deltoid are liable to be
seriously impaired or altogether lost.

If more access is desired than can be obtained by a straight incision as directed,
the deltoid can be detached from its origin along the outer end of the clavicle and
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Fic. 205 —BResection of the shoulder-joint. The arm has been rotated outward so as to put the tendon of the
subscapularis on the stretch, The long tendon of the biceps has been dislocated from the bicipital groove and is
held to the inner side by a hoolk.

acromion process and turned down. This does not interfere with its nerve supply.
The circumflex nerve going to the muscle crosses the humerus at about the junction
of the upper and middle thirds of the deltoid or a finger's breadth above its middle.
After resection of the bone the deltoid can again be brought up and sewed to its pre-
vious attachment.

The character of the operation depends on the nature and extent of the disease.
The operator should be familiar with the epiphyseal line, which runs from the inside
upward and outward in the line of the anatomical neck as far as the middle of the
bone, and then slopes slightly downward and outward to reach the surface almost on
a level with the lower {inner) edge of the articular surface.  As this is the site of
most active growth of the humerus in young subjects this epiphyseal cartilage should
be spared as much as possible.

The disability arising from a free resection 15 so great, owing to the loss of
movements resulting from the detachment of muscles and interference with the
epiphyseal cartilage, that formal resections are rarely performed, but, instead, the
diseased parts are simply gouged away and as much allowed to remain as possible.
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It is to be remembered that rotation inward is mostly |_u_r|m med by the sub-
scapularis and outwa d rotation by the infraspinatus and teres minor. The supra-
a]_m'mtut. aids abduction. A too free excision is liable to be followed by a flail-joint,
in which case the limb hangs helplessly by the side with the dorsum pointing forward.
The axillary fold muscles insert on the anterior surface of the bone and hence
turn the arm inward and draw it in toward the body, they do not compensate for
the loss of the muscles attached to the tuberosities.
The bleeding in the operation will be mainly from the acromial branches of the
acromial thoracic artery and the bicipital branch of the anterior circumflex artery,
which runs in the bicipital groove.

DISEASES OF THE JOINT AND BURSUE.

The shoulder-joint, like other joints, is subject to inflammatory and other diseases.
These may be (1) traumatic and later septic; (2 ) rheumatic or gouty; (3) tuberculous,
with suppuration.

These affections result in an effusion within the joint-cavity which distends the
capsule and finally tends to escape at the weakest points. The joint is not a
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Fi. 266, —Transverse section of shoulder-joint, illustrating the laxity of the capsule of the joint,

complicated one, like the knee, and its synovial membrane is neither so extensive
nor so elaborate.

Traumatism may give rise to a synovitis, an inflammation of the synovial mem-
brane, or an arthritis involving the entire joint structures. Sprains and other injuries
are not uncommon. A sprain will be caused by a force which acts to a greater
extent than the normal movements of the joint will allow.

Movements of the foint.—In abduction the capsule becomes tense at its lower
portion when the arm is at go degrees to tlu_ trunk, greater abduction 1s resisted by the
greater tuh-c*rrh:ln'uu]unwm-r on the acromion process and the ‘wc‘l}ml-l- bm‘ma to rev ﬂ‘|"- 5

Adduction is resisted both by the muscles and by the ligaments. When tht
IIQ"'I,!I]{_‘HI‘}. only remain, the head can be separ ated for 2 em. or more from the ‘-"IL]]UH[
cavity (see }'Lg, 266). Marked adduction is usually limited by the arm coming in
contact with the side of the body.

Ii the humerus is brought diagonally across the chest the scapula begins to
move and its posterior edge and lower angle turn forward. As the humerus is
adducted the deltoid and supraspinatus are made tense and the head is drawn up in
its socket. When the muscles are paralyzed the weight of the upper extremity
allows the head to fall and a distinct n;]eplcqs.mn can be seen beneath the acromion
process. In paralysis of the deltoid this is particularly noticeable.
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If traction is made on the arm, the muscles are the resisting agents.  If the arm
i5 in a position of adduction, those going from the humerus to the scapula, as the
deltoid, supraspinatus, thE]Jh and lr:r:n_p:, act. If in abduction, then also those
from the humerus to the trunk, like the pectoralis major and latissimus dorsi, are
brought into play. The part playved by the (I:;*ltmd and trapezius should be noted.
Ii the arm is down by the side and traction is made on it, the force is transmitted
from the humerus in a direct line thlnuqh the deltoid and the upper fibres of the
trapezius to their attachment to the spine and superior curved line of the occiput.
Ii, on the contrary, the traction is made while the arm is raised above the level of the
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shoulder, the force is transmitted through the axillary fold muscles as well as by the
deltoid and continued through the lower fibres of the trapezius.  In either case the
muscles are the resisting agents and not the ligaments.  Abduction to more than a
right angle is resisted by the contact of the greater tuberosity with the under surface
of the acromion process and coraco-acromial ligament and the under side of the cap-
sular ligament is made tense. The raising of the arm to go degrees 15 performed
by the supraspinatus and deltoid museles of the scapula and beyond this by the
serratus anterior and other muscles.

Inward rotation is limited by the infraspinatus and teres minor muscles and by
tension of the upper portion of the capsule. Outward rotation is limited by the sub-
scapularis and upper portion of the capsule.
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Subacromial Bursa. Separ: ating the greater rulmmsil}r from the deltoid
muscle, the acromion process, and coraco-acromial ||1_‘.1m& nt, is the large subacromial
bursa. It does not communicate w Llh the joint, except mr:_l} in old people.  Effu-
sions into it cause an increased prominence of the deltoid muscle, and pus secking
an outlet is likely to show itself at the anterior edge of the muscle and less often at
its posterior edge. These effusions, which are liable to be present from contusions,
sprains, etc., should not be mistaken for intra-articular accumulations,

Biceps Tendon.—The long tendon of the biceps muscle enters the joint
through the hn:]p]t.il groove between the two tuberosities.  With the arm hanging
by the side it points directly forward; it passes over the head of the humerus and
under the coraco-acromial lnj:um::nl: about midway between the coracoid and acro-
mion processes to insert into the upper edge of the glenowd cavity. It is covered
by a synovial sheath which passes with it through the opening in the capsule and a
short distance along [he 1}|1:1|}|t‘1i oroove.  As this sheath does not communicate with
the joint the tendon is in one sense extra-articular. It is held in the groove by a

."’f-H oy

o ]I"I;-Ili'l:l ion fu]]l:a_'n."iu:: the
S~ long tendon of the biceps

W\

VR

Prolongation 1.1111|v|.'_r the tendon
of the subscapularis muscle

Fic. 265 —Shoulder-joint distended with injection, showing the position azsumed by the humerus,

fibrous expansion, extending from the pectoralis major tendon below to the capsule
above, called the fransverse humeral lgament. This ligament is so strong that luxa-
tion of the tendon is uncommon; even when the humerus is luxated the tendon is
rarely displaced.

Subscapular Bursa.—Beneath the tendon of the subscapularis there is a bursa
which frequently communicates with the joint. This opening tends to weaken the
capsule and it is at this point and just below that the head bursts through in disloca-
tions.

Infraspinatus Bursa.—The capsule of the joint and the synovial membrane
may be prolonged beyond the rim of the glenoid cavity under the tendon of the
infraspinatus, or a bursa at this point may communicate with the joint.

Other bursa may be present, but are unimportant. One is between the
coracoid process and the capsule and another under the combined tendon of the
coracobrachialis muscle and the short head of the biceps.

Effusions in the Shoulder-joint.—Liquid accumulations occur both from
injury and disease. The liability of confounding them with those in the subacromial
bursa has been alluded to above. As a result of disease, most often osteo-arthritis or
tuberculosis, considerable liquid may accumulate in the joint. As the tension in-
creases the arm becomes abducted about 50 degrees and the effusion tends to escape
through the openings in the capsule (Fig. 268).
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A distention of the joint will cause the deltoid to be more prominent. Ii the
affection is in an old person, as is liable to be the case in osteo-arthritis, there
15 apt to be a communication with the subacromial bursa and this will become dis-
tended. If the liquid is purulent it has a tendency to work its way laterally under
the deltoid and break through at its anterior or posterior borders and show itself at
the tolds of the axilla.

In osteo-arthritis (aréhritis deformans) the long tendon of the biceps as it passes
through the joint may be dissolved and the belly of the muscle then contracts and forms
a lump on the middle of the arm anteriorly.

Pus fr(*quvnth finds an exit along the bicipital groove and follows it downward
and shows itself just at the edge of the anterior ﬂ\ll]:lr". fold near the middle of the arm.

If the pus passes out by way of the subscapular bursa it passes below the
subscapular tendon and into the ‘axilla ante riorly. If it passes backward it may
emerge through the bursa beneath the infraspinatus muscle, and then either work its
way downward into the posterior portion of the axilla, or if it works upward may
travel either above or below the spine of the scapula and show itsell on the dorsum.

THE AXILLA.

The axilla is a wedge-shaped space with its apex upward, formed between the
arm and chest at their junction. It serves as a passage-way for the arteries, veins,
nerves, and lymphatics passing between the trunk and the upper extremity. It is
frequently the site of growths and abscesses, requiring operations which necessitate a
knowledge especially “of its blood-vessels and lymphatics.

Extent.—Its apex lies between the cl: wicle and scapula above and the first rib
beneath. Its baseisformed by the skin and fascia stretched between the anterior and
posterior axillary folds. It is spoken of as having four walls: inner, outer, anterior,
and posterior.

The fnner wall is formed by the first four ribs and interspaces and the corres-
ponding serrations of the serratus anterior (magnus) muscle.

The onter wall is nothing more than the chink formed by the union of the two
axillary folds.  Above is the lesser tuberosity of the humerus and subsc: apularis ten-
don, lower down are the coracobrachial and biceps muscles.

The anferior wall is formed by the pectoralis major and minor muscles with the
fascia enveloping them.

The posterior wall is formed by the subscapularis above and the teres major and
latissimus dorsi muscles below.

Axillary Fascia.—The name axillary fascia is given to the fascia which closes
the axillary space and forms its base. It is stretched across from the lower edge of
the pectoralis major in front to the lower edge of the teres major and latissimus dorsi
behind.  ©On the inner wall it is continuous with the fascia covering the serratus
anterior (magnus ) and side of the chest; when it reaches the vessels at the apex of
the axilla it i1s reflected around them to form the sheath.

On the outer wall it passes from the pectoralis major in front, over the coraco-
brachialis muscle beneath, blends with the sheath of the vessels, and then passes to
the posterior wall, covering the subscapularis above and the teres major and latissi-
mus dorsi below. At the lower edge of this latter muscle, which is a little lower than
the pectoralis major, it passes across the axilla (Fig. 269).

Anteriorly the fascia covers the pectoralis major muscle; at its lower edge it
splits to cover the pectoralis minor muscle and forms a sheath for it.  Asthe dnll.m
fascia approac “hes the apex of the axilla where the superficial vessels enter, it hm OIS
cribriform in character, the fascia itself being wide-meshed and containing fat in the
interstices.  If the handle of the scalpel is inserted in the apex of the axilla and
worked backward and forward two arches of fascia are readily formed, one convex
toward the chest, and called, the ** Achselbogen,”’ and the other convex toward the
arm, called the ** Armbogen’” ( Langer, Ocster. med. Woch., 1846, Nos. 15 and 16).

The fascia on the superficial surface of the pectoralis minor is called the clawi-
pectoral fascia. At the upper or inner border of the pectoralis minor it is continuous
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with the cosfocoracoid membrane which goes up to the clavicle, where it splits to
enclose the subclavius muscle and to be attached to the anterior and posterior borders
of the clavicle.  The upper portion of this costocoracoid membrane is thickened and
forms a firm band which runs from the coracoid process to the cartilage of the first
rib, and is called the costocoraceid fgament.

Between this higament above and the upper edge of the pectoralis minor below,
and piercing the costocoracoid membrane, are the acromiothoracic artery and vein,
the cephalic vein, the superior thoracic artery, external anterior thoracic nerve, and a
few lymphatics derived from the breast. The superior thoracic artery is often a
branch of the acromiothoracic and passes behind the vein to supply the serratus
anterior and intercostal muscles and side of the chest.

The fascia on the under surface of the pectoralis minor unites with the layer on
its upper surface, and passes upward to the coracoid process and is reflected onto the

Pectoralis major

- ."'LXI”:LT;,' areh

Intercostohumeral nerve

Teres major and latissimus dors

Fig. z6g.—Axillary fageia. Al the apex of the axilla the fascia is almost lacking, forming a curved arch on
the sade toward the chest. called the axillary arch or * Achsclbogen.” The curved edge toward the arm, less dis-
tinct than that toward the chest, is called the *° Armbogen ™

vessels to aid in forming their sheath. It is continuous with the fascia on the under
surface of the subclavius muscle and the deep fascia of the neck.

This portion of the fascia is not sufficiently strong to form an absolute barrier
between the neck and axilla, consequently abscesses forming in the neck will break
through it and passing under the clavicle appear in the axilla, and abscesses starting
in the axilla may burrow under the clavicle and up beneath the deep fascia of the neck.

THE AXILLARY VESSELS.

The axillary artery and vein are both important.  The avoidance of hemorrhage
in operations in this locality requires skill and knowledge, and venous bleeding is
more apt to be troublesome than arterial. Wounds of the vessels, whether artery
or vein, of those portions of the body like the axillie, groins, or base of the neck are
particularly dangerous; the blood current is both large and rapid.

The axillary vein drains the whole upper extremity and part of the chest, while
the axillary artery carries all the blood going to those parts. The veins being so
much weaker and thinner walled than the arteries is the reason of their being more
frequently injured. Ligation of the artery, or vein, or both, may cause gangrene of
the extremity and require amputation.

The Axillary Artery.—The axillary artery begins at the lower border of the
first rib and ends opposite the lower border of the folds of the axilla (teres major).
If the arm is lying by the side of the body the artery describes a curve with its

L1
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convexity outward. If the arm is placed straight out away from the body, the artery
is straight. If the arm is abducted above the level of the shoulder, the artery again
becomes curved but with its convexity downward.

The line of the artery is straight only when the arm is out from the body, when
its course is represented by a line drawn from the middle of the clavicle to the
anterior surface of the elbow, midway between the two condyles. [t passes down
along the inner side of the coracoid process and the coracobrachialis muscle about at
the junction of the anterior and middle thirds of the axilla.  Itis divided into three
parts by the pectoralis minor muscle (Fig. 270).

First Portion.—The first portion of the axillary 1s usually stated to be 2.5 cm.
(1 in.) in length, and for surgical purposes we may accept this as a working basis.

A. H. Young has pointed out that, with the arm out from the body, the upper
border of the pectoralis minor is nearly or quite level with the lower border of
the first rib, but the muscle leaves the side of the chest to go to the coracoid
process and that makes an interspace, more than 2.5 cm. long, above its upper edge

Pectoralizs major
Deltoid
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Teres major and latissimus dorsi muscles

Fi:. 270.—Line indicating the course of the axillary artery.

and between it and the lower edge of the subclavius muscle, in which the artery can
be ligated. In the first portion the axillary artery above the pectoralis minor lies too
deep to be compressed, being on a lower level than the pectoralis major, therefore
it is better to compress the subclavian above the clavicle.

Branches.—The first portion of the axillary gives off two branches, the superior
thoracic and the acromiothoracic (thoraco-acromialis) (Fig. 271 ).

The superior thoracic comes oft posteriorly and winds around behind the axillary
vein to supply the under surface of the pectoralis minor, intercostal muscles, serratus
anterior, and side of the chest. It is a small vessel.

The acremiothoracic ( thorace-acromialis) is a short large trunk which comes off
anteriorly, winding around the edge of the pectoralis minor and piercing the costo-
coracoid membrane to divide into four branches: an acromial, to the acromion
process; a humeral, which follows the cephalic vein between the deltoid and pecto-
ralis major; a pectoral, which supplies the under surface of the pectoralis major and
gives branches to the mammary gland; and a clavicular, to supply the subclavius
muscle.

Relations.,— Posferiorly, the artery lies on the first intercostal space and
muscle, the second and part of the third serrations of the serratus anterior, the pos-
terior thoracic nerve (or external respiratory of Bell), and the internal anterior
thoracic nerve to the pectoralis minor and major.
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Jurte rmr.f'.-"]' —To the inner side of the artery and somewhat anteriorly is the
axillary vein; between the two runs the internal anterior thoracic nerve. As the
artery and vein ascend they become separated, the artery to pass behind and the
vein in front of the scalenus a. terior muscle.

Externally. —To the outer side and above the artery lie the cords of the
brachial plexus.

Anteriorfy.—In front of the artery are the skin and superficial fascia, the edge
of the pectoralis major muscle and fascia coy ering it, the costacoracoid membrane
pierced by the acromiotharacic artery, cephalic vein, and external anterior thoracic
nerve, which goes to supply the pectoralis major muscle,

Ligation of the First Portion of the Axillary Artery.—The artery lies
deep in the infraclavicular triangle, between the pectoralis major and deltoid muscles.
It can be approached by either a transverse or a longitudinal incision.  If the former
is used it should be made through the skin only, immediately below the clavicle,
reaching from just outside the sternoclavicular joint to the coracoid process.

The pectoralis major is detached from the clavicle and pushed downward, it
arises from its inner half. This exposes the costocoracoid membrane. At the outer

Pectoralis major muscle

Superior thoracic

Acromiothoracic

_——— Long thoracic

e

Pectoralis major=—_ —— Alar thoracic

T Subsea pular
- R - Posterior circumflex
: \ circumfle Latissimus dorsi
Triceps

Fii. a7 —Diapgrammatic view of axillary artery and its branches.

angle of the wound the cephalic vein and acromiothoracic artery are to be found.

The deltoid muscle is to be detached or pushed outward to expose the coracoid
process, this being recognized, the costocoracoid membrane is to be cpened to its
inner side, between it and the cephalic vein.  The acromiothoracic artery if isolated
will lead to the artery, while the cephalic vein goes direct to the subclavian vein.
The vein and cmmmrrlcmd membrane are closely united and great care is necessary
to avoid wounding the former in opening the latter. The u;.unlt:. of the brachial
plexus are to the outer side of the artery and care is to be exercised not to mistake
one of them for the artery. As the vein is the most dangerous structure, it is to be
displaced inward and the aneurism needle passed between it and the artery from
within outward.

As the external anterior thoracic nerve is a nerve of motion supplying the
pectoralis major muscle, if it is seen it should be avoided and not injured.

If it is desired to use a longitudinal instead of transverse incision, it should com-
mence just outside the middle of the clavicle and follow the groove between the deltoid
and pectoralis major muscles downward for 1o em. (6in.). Great care is then neces-
sary to avoid wounding the cephalic vein and acromiothoracic artery, which lie in this
Eroove.

Ii sufficient exposure is not given by a single straight incision it can be supple-
mented by one detaching the pectoralis major from the clavicle.
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Second Portion.—The second portion of the axillary lies beneath the pecto-
ralis minor muscle. It is 3 em. (11 in.) long and while never ligated at this point it is
nevertheless frequently exposed while clearing out the axilla for malignant growths of
the breast. Owing to its being covered by the pectoralis minor and major muscles
the artery cannot be compressed at this point in its course.

Branches.—Its branches are the alar thoracic and long thoracic. The alar tho-
racic are small branches of little importance supplying the fat and glands of the
axilla.

The long theracic or external mammary is of considerable importance on account
of its size and because it is encountered in operations on the breast and axilla. It
passes down along the lower (outer) border of the pectoralis minor, giving branches
to it and the pectoralis major; some branches go to the axilla and serratus anterior,
and others, which may be of considerable size in the female, wind around the lower
portion of the pectoralis major or pierce it to supply the mammary gland. Posterior
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to it is the long or posterior thoracic nerve, or external respiratory nerve of Bell,
zoing to supply the serratus anterior muscle (Fig. 272).

Relations. — Auferiorly is the pectoralis minor muscle, superficial to which is the
pectoralis major and skin.  Posteriorly lie the posterior cord of the brachial plexus,
the fat of the axilla, and the subscapularis muscle; infernally is the axillary vein, with
the inner cord of the brachial plexus separating the two. FExvfernally is the outer
cord of the plexus and farther out is the coracoid process.

Third Portion.—This is about 7.5 em. (3 in.) long and runs from the lower
border of the pectoralis minor to the lower border of the teres major. [Its upper
portion is under the pectoralis major but its lower portion is subcutaneous because
the teres major, forming the edge of the posterior fold of the axilla, extends lower
than the anterior fold. It is here that the axillary artery is most easily reached and
most often ligated.

Branches.—It gives off three branches, the subscapular, the anterior circumflex,
and the posterior circumflex.

The subseapular artery is of considerable practical importance; it is the largest
branch of the axillary and is given off opposite the lower horder of the subscapularis
muscle. It follows the lower edee of this muscle down the axillary or outer border
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of the scapula to its angle, where it anastomoses with the posterior scapular, one of
the terminal branches of the transverse cervical from the thyroid axis.

Four centimetres ( 134 in. } from its ongin the subscapular gives off the dorsalis
scapule, which is as large or larger than the continuation of the artery downward.
The position of this artery should be borne in mind in operating. It winds around
the outer edge of the -ar::i;mla between it and the teres minor muscle to supply the
muscles posteriorly. The subscapular artery is accompanied by the long subscapular
nerve to its inner side.  ( The first or short muha:_dpu]d.r nerve supplies the subscapu-
laris muscle, the second supplies the teres major and the third or long subscapular
supplies the latissimus dorsi muscle. )

The posterior axillary chain of |1. mph-nodes accompanies the subscapular artery,
hence it is involved in operations for their removal. The point at which the dorsalis
scapul:e winds around the axillary border of the bone is at or just above the level of the
middle of the deltoid muscle and below the level of the posterior circumflex artery.

The anferior circumyflex artery is comparatively insignificant. It winds ante-
riorly around the surgical neck of the humerus beneath the coracobrachialis muscle
and both heads of the biceps and gives off an ascending bicipital branch which ascends
in the bicipital groove and a small descending branch to the tendon of the pectoralis
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Fic. =73-—Ligation of the third portion of the axillary artery.

major. As pointed out by Walsham, the antenior circumflex artery on account of
the closenesswith which it img:- the bone may be difficult to secure if wounded in the
operation of resection of the humerus.

The posterior circumflex artery is much larger than the anterior. It runs around
the surgical neck postenorly, below the teres minor, above the teres major, and
between the long head of the triceps and the humerus. It is accompanied by the
circumflex (axillary) nerve and they run transversely around beneath the deltoid
muscle on a level with the junction of its upper and middle thirds. It is to avoid
wounding these two important structures that the operation of resection is done
anteriorly instead of posteriorly. Being covered only by the skin of the axilla and the
auperﬁcl.li and deep fascias, it can readily be L‘Umpr:':abt_d by pressure directed out-
wardly agaimnst the humetus along the iuner :.dge of the coracobrachialis muscle.

Relations.— Posteriorly the third portion of the axillary artery lies on the sub-
scapularis, the latissimus dorsi, and teres major muscles, w ith the mU'-;E"LTICISI}]T‘l] and
circumflex fa‘ul!ar]. ) nerves between the muscles and the artery.

Anteriorly it is covered by the skin and fascia, the pectoralis major above, and
deep fascia of the arm below. The inner root of the median nerve crosses it and
sometimes the outer vena comes.
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FExternally is the coracobrachial muscle (which partly overlaps it and forms its
guide }, the main trunk and outer head of the median, and the musculocutaneous nerves.

Intfernally is the axillary vein with the ulnar nerve between it and the artery.
The internal and lesser internal cutaneous nerves also lie to its inner side with the
former the more antenor.

Ligation of the Third Portion of the Axillary Artery.—The arm being
placed out from the body, palm upward, the incision for ligating the axillary artery in
the third portion of its course is laid alﬂllg' the inner border of the coracobrachial
muscle, at about the junction of the anterior and middle thirds of the axilla and on a
line joining the middle of the clavicle and a point at the bend of the elbow midway
between the two condyles of the humerus.

The middle of the incision should be just above the lower edge of the folds of
the axilla. The deep fascia having been opened, the coracobrachial muscle with the
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