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AUTHORS PREFACE.

GENERAIL PREFACE.

THE subject of Surgery has now become so extensive that any work
attempting to deal with it in an exhaustive manner must necessarily be
so large and unwieldy as to be suitable only for purposes of reference,
or for the use of those who devote themselves exclusively to its practice.
In any text-book of convenient size the information given 1n certain
branches of the subject must therefore be considerably condensed, and,
as the first essential for the beginner is to have the fullest knowledge of
the nature and characters of the diseases that he has to study, special
stress is usually laid upon pathology, symptomatology, and diagnosis. For
the practitioner, on the other hand, who is already acquainted with these
points, the great essential is full and detailed information as to the best
methods of treatment.

We have ourselves frequently experienced the want of detailed informa-
tion, especially as regards the after-treatment of our cases, and have had
to learn the best methods of procedure from experience. Nothing can
of course replace experience, but it is often of the greatest advantage to
have a detailed record of that of others upon which to base one’s work.
It is this want that the present work is intended to supply. We have
tried to put ourselves in the place of those who have to treat a given
case for the first time, and we have endeavoured to supply them with
details as to treatment from the commencement to the termination of the
illness.  We have assumed that the reader is familiar with the nature and
diagnosis of the disease, and we only refer to the pathology and symptoms
in so far as it is necessary to render intelligible the principles on which
the treatment is based, and the various stages of the disease to which
each particular method is applicable.

We have purposely avoided attempting to give anything like a complete
summary of the various methods of treatment that have from time to
time been proposed: to do so would merely confuse the reader.
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Only those plans are described which our experience has led us to believe
are the best, but with regard to these we have endeavoured to state
exactly and in detail what we ourselves should do under given circumstances.
In some cases no doubt several methods of treatment are of equal value,
and while we have only discussed at length that which we have ourselves
been led to adopt, we have referred shortly to the others.

We have not mentioned all the exceptional conditions that may be
met with, but we have endeavoured to include all the circumstances with
which the surgeon is most commonly called upon to deal. The task has
been one of some difficulty, the more so as we have had, to a certain
extent, to break new ground. This must serve as our excuse for the many
shortcomings in the work.

PREFACE TO PART V

For the sake of convenience in reference, the Intrinsic Diseases of the Nose,
Ear and Larynx, have been grouped together to form one of the main
divisions of the book. These subjects are dealt with by Dr. Lambert Lack,
and to him we are deeply indebted. He wishes to express his thanks to
Dr. C. A. Parker for help received in seeing the sheets through the press,
to Messrs. Mayer and Meltzer for the loan of various instrument blocks,
and to the Council of the Royal College of Surgeons of England for per-
mission to reproduce various figures (Figs. 89-98, and 125) from his
Jacksonian Prize Essay.

Dr. Arthur Whitfield has been good enough to write an account of
electrolysis for superfluous hairs, which will be found on p. 104. To Prof.
Rose we are indebted for Figs. 36-39, to the New Sydenham Society for
leave to reproduce Fig. 11, to Prof. Arthur Robinson for the photographs
from which Figs. 19, 21 23 are taken, and to Messrs. Down Bros. for the
blocks of all the instruments in the first division of the volume. With the
exception of these last, all the illustrations have been drawn by Mr. T. P.

Collings from actual preparations or from rough sketches, and we wish to
express our thanks to him.

Loxpox. 1901.
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DIVISION T

THE SURGICAL AFFECTIONS OF THE
HEAD AND FACE.

SECTION I—AFFECTIONS OF THE HEAD.

CHAPTER L

AFFECTIONS OF THE SCALP.

THE results of injuries of the head vary according to the cause producing
the injury, its situation and its severity. They include extravasations
of blood or hematomata, incised or contused wounds of the scalp,
fractures of the skull, concussion and laceration of the brain, intra-cranial
hemorrhage or suppuration, and various sequele such as focal epilepsy
supervening at a later date. In the present chapter we shall deal only
with the effects of injuries in so far as they concern the soft tissues over-

lying the bone.
®

ILEMATOMATA OF THE SCALP.

Injuries to the scalp may either produce an open wound, or the scalp
may remain unbroken. In the former case various kinds of scalp wounds
result; in the latter, haemorrhages under different conditions, classed
together under the name of hwematoma. These haematomata may occur
beneath the skin, beneath the tendon of the occipitofrontalis muscle or
beneath the pericranium, the last form being often distinguished by the
special name of cephal-hematoma.

(a) THE SUBCUTANEOUS HAEMATOMA. —Hemorrhage beneath
the skin presents no special points of importance. It does not differ in

PT. V. 4



2 THE SURGICAL AFFECTIONS OF THE HEAD.

any material point from bruises elsewhere, nor is its treatment different
from that of an ordinary Dbruise.

Treatment. —In the first instance, ke application of an craporating
lotion, such as the lotio plumbi, will usually suffice. When, however, the
effusion of blood is more extensive, an icebag may be desirable in order
to check further haemorrhage. As a rule it is unnecessary to shave the
head or cven to cut the hair, unless there happens to be some abrasion
of the surface in addition to the contusion; this will then bring the case
into the category of a scalp wound. These subcutaneous hzmatomata
practically always disappear in the course of a few days without any
trouble.

(b) THE SUB-APONEUROTIC HAMATOMA.—This is an
important form. In some cases the blood effused is large in amount, for
owing to Its situation, it may spread freely beneath the muscle over a
large area, and such an amount may be poured out as to be difficult
of subsequent absorption. This form of hematoma is also important
because in it,—though not to the same extent as in the next variety,—a
mistaken diagnosis is not uncommon, in that a depressed fracture may be
suspected. After the blood 1s effused, the margin of the haematoma
usually becomes hard from the presence of the coagulum in the tissues,
while the centre may remain soft and fluctuating. When the collection
of fluid in the centre is small, the finger pressed over it seems to pass
into a depression in the bone. As a matter of fact, however, no depres-
ston exists, as the finger first passes over the raised edge of the haematoma
and thus, when the bone is felt through the central collection of fluid, the
idea of a depressed fracture is imparted.

Under such circumstances a hzmatoma proper, or a blood-cyst may
form and prove very slow in absorption; in fact, in some cases the skin
over it gradually gets thinned and gives way, and its contents may
discharge without any suppuration having occurred. In other cases again,
especially when there has been an abrasion of the skin, suppuration may
take place.

Treatment.—The treatment of these cases consists 1. in limiting the
effusion of blood; 2. in promoting rapid absorption of the blood already
effused; and 3. in taking measures ‘to prevent infection of the collection
of blood and consequent suppuration in the hematoma.

1. To limit the effusion.—If the case be seen directly after the
accident, it is well to apply an icebag or an ice-cap at once (sce Fig. 1);
unless there be a wound it is not necessary to shave the head. The
patient must be confined to bed, or at any rate to the horizontal
position. The cold should be continued until there is no further increase
in the size of the tumour; generally it will be required for about 24

1 An ice-cap can ecasily be improvised, if there be enough indiarubber tubing available,

by coiling the tubing around the head over some form of night-cap to which the coils
are stitched to keep them in position.
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hours.  After that, if the hematoma be small and there be no reason
to suspect any other injury, such as a fracture of the skull, httle further
need be done. The patient may be allowed to go about, but should be
cautioned to avoid irritating the part by the pressure of the hat or
by accidental scratching of the surface when combing the hair. etc,
Absorption of the fluid usually takes place quite readily.

A B

Fis. 1.—Tcg-Cars. /1 is the improved form of Leiters metal ice-cap, /3 the one
made of spirally arranged tubing.

2. To hasten absorption. \When absorption does not occur, which
is most likely to happen when the haematoma is large, a blood-cyst may
result and the treatment of that condition is more troublesome. When
absorption has come to a standstill, the first additional treatment should
be the application of pressure;, which 1s best exerted by means of an
elastic bandage outside a large mass of cotton wool previously applied
over the swelling in order to diffuse the pressure. This arrangement
should be kept on for two or three days and then reapplied if absorption
has not taken place. When no elastic bandage 1s avatlable, pressure may
be applied by means of an ordinary bandage put on in the following
manner. \ large mass of cotton-wool several inches thick and large
enough to overlap the haematoma in all directions for at least a couple
of inches is in the first instance applied over the surface. About eight
or ten strips of stout unbleached calico bandage three inches wide and
about a yard long, are then laid over the scalp in such a way that the
ends radiate from the centre of the sagittal suture over which the centre
of each strip i1s placed; the ends of each strip hang down on opposite
sides of the head. The strips are next firmly fixed in place by a few
horizontal turns of a bandage encircling the skull from the root of the
nose in front to below the external occipital protuberance behind. After
this has been fastened, the corresponding c¢nds of each strip are taken
one by one in each hand and pulled upon tightly so as to stretch the
bandage and make it excrt powerful pressure over the cotton-wool.
The two ends of cach strip are then taken up in succession around the
horizontal bandage and knotted together over the cotton-wool (sce Fig.
2). In this manner very firm pressure, equally diffused in all directions,
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can be exerted over the tumour. .\t the same time it must be admitted
that the pressure obtained in this way is not nearly so good as that
obtaimmed by means of an elastic bandage. The pressure may be con-
tinued for about a fortnight or even longer, provided absorption goes on
steadily.

In some cases, however, it will be found that, in spite of time and
pressure, absorption comes to a standstill, that the central portion of the
clot becomes fluid and that a blood-cyst is formed. Under such circum-
stances the cure will be expedited by eracuating the fluid portion of the
swe/ling and then applying pressure. ‘T'he evacuation can readily be done
by means of a full-sized aspirating needle, but great care must be taken
to purify the scalp in the vicinity of the puncture, as otherwise the needle
may carry in infective material from the skin and suppuration may result.

Fic. 2.—~METHOD OF ArpLyING PRESSURE TO o HAEMATOMA OF THE Scarr. Ina
the strips of bandage are shown in position and kept in place by the horizontal turn-.
The two ends of one particular strip are being pulled upon preparatory to turning them
up and knotting them over the pad of wool as in 4.

It 15 not, as a rule, necessary to shave the part to be punctured, but it is
well to clip away a few hairs around the point where the needle will enter
and then to thoroughly scrul the scalp with the ordinary disinfecting
solution, z.e. “strong mixture - (see Part I, p. 46). A small incision should
be made through the skin through which the aspirating needle is inscrted
into the cyst. .\ catgut stitch will close the wound afterwards, and a small
antiseptic dressing should be fixed on with collodion, A mass of wool nay
then be placed over the hematoma and pressure applied as before.
Except in old-standing hamatoma of considerable size, this treatment
will generally lead to a cure. Occasionally, however, the fluid reaccumulates
after tapping in spite of carefully applied pressure and it will then be
necessary to drazn the cvst. .\ small incision is made at the most dependent
part of the tumour and a small drainage tube (No. 5 or 6) is inserted into
its cavity. .\s a rule, it is well before putting in the drainage tube to
introduce a sharp spoon and scrapce away as much of the blood-clot on the
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;
Yva]l as possible. This not only removes material which is slow 1n organis-
Ing but also enables the walls of the cyst to come together more reddily.
Great care must be taken with the aseptic management of the case for
suppuration beneath the occipito-frontalis is a serious matter @ it is well
thercfore to shave a considerable area of the scalp n the vieinity of the
hamatoma before operating and then to purify it scrupulously in the usual
manner (see Part I, p. 161). The cyanide paste (7ude rnfra) and anti-
septic dressings are applied and are changed daily for the first two or three
days. At the end of the third day the drainage tube can generally be left
out and satisfactory healing will usually be obtained.

3. To prevent infection.——\When there is a wound of the scalp in the
vicinity of the hamatoma, it should be treated as an ordinary scalp wound
(sce p. 6) cven though it be a mere abrasion, as otherwise a violent and
dangerous suppuration may be readily set up.  Should suppuration ocecur
in a hematoma, it must be freely opened and drained, the lining wall and
all breaking down blood-clot being scraped away with a sharp spoon.
Should the patient strongly object to the necessary shaving, the hair may
be thoroughly impregnated with the double cyanide of mercury and zinc
powder mixed into a paste with r-20 carbolic lotion. If the hair be first
thoroughly disinfected with strong mixture and then have a quantity of this
paste plastered into it it practically becomes an antiseptic dressing and
therefore need not be removed to any great extent.

(¢c) THE SUB-PERICRANIAL HAEMATOMA.  \ hematoma
underneath the pericranium occurs most frequently in young children, not
uncommonly at birth. In the latter case it may be due to the compression
of the feetal head, with consequent fracture of the external table of the
parietal or frontal bone and rupture of the veins of the diploe. It is more
common over the parietal bone than elsewhere. The extravasation is
usually limited by the sutures and does not extend beyond the particular
bone over which it first occurred. The characters of these extravasations,
especially when absorption fails and a true blood-cyst forms, are the same
as those already described in the sub-aponeurotic form, and it is especially
in these cases that a mistake in the diagnosis between a blood cyst and a
depressed fracture takes place. The absence of signs of compression and
the absence of symptoms arising when the bone in the centre of the
swelling is pressed upon imply that the case is one of cephal-hematoma
rather than of depressed fracture.

Treatment.— The treatment of cephal-h®matoma is in every way similar
to that just described, and it is well to obtain rapid absorption of these
swellings as soon as possible, as otherwise permanent injury to the bone may
result. Indeed, in some cases the bone may become absorbed and per-
forated. Hence, if absorption of the fluld does not occur in the course
of a week or ten davs, resort should generally be had to puncture or
drainage without further delay.
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SCALP WOUNDS.

Wounds of the scalp may be punctured, mcised or contused, and may
vary from a small abrasion or incision to detachment of the greater part
of the scalp. .\ point common to all scalp wounds, and cspecially notice-
able in the scverer forms, is their great lability to sepsis, which is partly
accounted for by the facts that micro organisms are very numerous upon
the scalp, and that hair and scurf arc generally driven into the wound,
and partly by the fact that the wound is frequently produced by some dirty
instrument and is usually more or less contused. Hence, there 1s a great
risk of suppuration in all these cases, and this should be carefully borne
in mind because suppuration beneath the scalp is a very serious complica-
tion, for not only may the pus extend far and wide beneath the aponcurosis,
but there is also a great risk of thrombosis cxtending to the veins of the
diplo¢ and subsequently to the sinuses of the skull ; moreover, even without
any thrombosis, the affection may extend to the interior of the cranium
and produce a suppurative lepto-meningitis. Hence, great pains must be
taken in the disinfection.

From the point of view of treatment, scalp wounds may be divided
into three degrees of severity : 1. those in which the wound is only through
the skin: 2. those in which the aponeurosis of the occipito-frontalis muscle
is divided and the pericranium or the cranial bones laid bare; and 3.
those in which there is detachment of considerable portions of the scalp.
In the first two cases the wounds may be either incised, contused or
punctured ; in the third they are almost always more or less contused.

Treatment.-—In all cases of scalp wound there are three points of
primary importance: 1. the arrest of the hemorrhage: 2. the disinfection
of the wound; and 3. the union of the cut edges.

1. When the wound is only through the skin.—The treatment
here is quite simple. The hair in the immediate vicinity of the wound
is clipped away, the scalp shaved for about half an inch around it
vigorously scrubbed, and the cyanide of mercury and zinc paste already
alluded to (see p. 5) rubbed into the hair around. "The wound itself
should be scrubbed with strong mixture (see Part 1., p. 46) and afterwards
washed with 1-2000 sublimate solution. In these superficial wounds the
bleeding as a rule stops spontaneously. In some cases, however, it may go
on from one end of the wound as the result of incomplete division of a
vessel, and under such circumstances a slight extension of the incision
will cut the vessel completely across and permit of its retraction and the
consequent cessation of the hwemorrhage.  1f there be any separation of
the edges of the wound, one or two stitches, preferably of silkworm gut,
should be inserted so as to bring them together. When the wound is
small, a drainage tube 1s not usually necessary as the disinfection is
generally satisfactory.  An antiseptic dressing should be applied for the
first 24 hours at any rate.
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When the wound is quite small, the patient will usually wish to go
about his business after 24 hours, and under such circumstances the
la‘lgcr dressing applied in the first instance should be removed, a small
piece of gauze or salicylic wool fixed with collodion over the line of
ncision, a quantity of the cyanide paste (see p. 5) rubbed into the
roots of the hair in the vicinity of the wound and the rest of the hair
combed over this so as to prevent it showing. This dressing is allowed
to dry and may be left untouched for ten days or even longer.

2 and 3. When the aponeurosis of the occipito-frontalis is
divided, cven greater care must be taken in the disinfection of the
wound than where the wound is merely superficial.  If the wound has
been caused by a blunt instrument, hair is usually driven into it and is
found sticking over its surface, and this, if left, is of course a certain
source of infection.  In many cases also the bleeding is fairly severe.

Disinfection of the scalp.—In the first instance, disinfection of the
wound and the scalp around should be carried out, the hair being cut
and  shaved and the scalp immediately around disinfected : then the
hair and dirt must be removed from the surface of the wound, which
should be thoroughly soaked with strong mixture. “If bleeding is going
on, however, the disinfection 1s materially interfered with, and, therefore,
when the wound i1s large and the bleeding gives trouble, and when the
wound 1s much soiled, it is well to arrest the bleeding temporarily until
disinfection has been carried out and then to tie the vessels.  If the
vessels be tied before the wound is thoroughly disinfected the ligatures
themselves are apt to become infected and to be a source of subsequent
danger.

Temporary hamostasis,—The bleeding may however be readily con-
trolled in wounds over the vault by taking a piece of indiarubber tubing
and passing it two or three times round the skull from the glabella to
beneath the occipital protuberance so as to act as a tourniquet. Should
an indiarubber bandage not be available, a tourniquet can be made out
of a piece of wetted calico bandage passed around in the same position
and subsequently twisted up tight by means of a metal rod. This tem-
porary arrest of hemorrhage in large wounds is important, not only because
it permits of proper disinfection of the wound, but in some cases because
of the free bleeding which is taking place.

Disinfection of the wound.—Having arranged for the temporary arrest
of haemorrhage and having shaved the scalp in the vicinity, the wound is
thoroughly exposed, opened up if necessary, and carefully cleaned. Al
hair is removed from it and any portions of tissue which are actually
dirty are clipped away: in fact, when the wound has been caused by a
blunt instrument and its edges are badly soiled, it is well to cut away a
thin slice of the raw surface. In this way a healthier wound will be left
which will more readily unite by first intention.

" Removal of contused bone.—In bad cases, where a flap of skin has
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been torn off, as for example when a cart-wheel has passed over the head
or when the scalp has been cut in machinery accidents, it may happen
that the bone beneath is fracturcd. or at any rate contused and soiled.
The trcatment for a fracture of the bone will be presently considered (see
Iractures of the Skull).  Where, however, as sometimes happens, espectally
in the injuries caused by cart-wheels, the external table of the skull 1s
bruised and soiled without being fractured, it is well to chip away the
obviously soiled surface with a chisel. ‘The instrument should of course
only go deep enough to take away the actually soiled arca and should not
open the diploé. Unless this be done, infection is apt to spread from this
contused area and lead to very serious results. .\fter the thin layer of
soiled bone has been chipped away, the surface left may be touched with
undiluted carbolic acid so as to disinfect it more cffectually.

Permanent haemostasis.— .\fter the wound has becn thoroughly cleaned
with a nail brush and strong mixture, any portions of soiled tissue clipped
away and the contused cdges pared, the tourniquet may be relaxed and
the bleeding points tied. If there be profuse bleeding from several points,
a sponge may be packed under the flap, and by pressing the sponge and
flap against the skull, the heemorrhage can be arrested except at any given
point where the surgeon 1s actually searching for the bleeding vessels.

In some situations it is by no means easy to stop the bleeding. For
example, in wounds of the temporal artery, where the fascia 1s divided,
the vessel may retract under the fascia to such an extent that it is a
matter of extreme difficulty to catch the divided ends. In fact, in some
cases 1t has been found necessary to tie the external carotid artery in
order to arrest the bleeding. This is however a very severe procedure and
is not really necessary except when secondary hmmorrhage takes place
from the vessel. Under ordinary circumstances the proper procedure is to
control the bleeding temporarily by digital compression of the trunk of
the temporal artery as it passes over the zygomatic arch, and then to slit
up the fascia and search for and tie the divided ends of the artery.

Approximation of the edges of the wound.— .\fter having disinfected
the wound and arrested the haemorrhage, the edges should be brought
together by a few interrupted sutures. ‘The best material is probably silk-
worm gut, which is firm, soft and flexible and at the sanmie time does not
absorb moisture and is not therefore likely to become a septic stitch. A
drainage tube should be inserted at one angle of the wound, because it is
mmpossible to be quite sure that the disinfection has been thoroughly
carried out. If a large flap of scalp has been torn down so that the
lowest limit of the separation is below the angles of the wound, the best
plan i1s to make a small counter-opening through the centre of the fl
the lowest point and insert the tube through this.

A large dressing should be applied over the whole scalp and fixed on
in the usual manner. If at the end of two or three days it be found that
infection has not occurred, the drainage tube should be removed and the

ap at
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wound altowed to close.  In the case of these large wounds it is well to
keep the patient in bed for three or four days and in the first instance
to administer a purge and restrict the diet. But. if no adverse symptoms
arise by the end of the fourth day, these restrictions may be removed and
the case may be looked on as in a fair way to recovery.

ERVSIPELAS OF TIIE SCALD

Erysipelas of the scalp was formerly a very common complication of
scalp wounds, but nowadays, when greater care is taken in disinfection, it
has become less frequent. It may also arise as an extension from ecrysipelas
of the face or neck, or in connection with a boil or other septic affection
of the skin. Erysipelas of the scalp presents the ordinary features of erysi-
pelas which have been already described in Part L., p. 216. Its gravity in
this region is owing to the great tendency of the inflammation to spread
to the skull and lead to septic meningitis or septic thrombosis.

Treatment.—The treatment of erysipelas of the scalp is practically
the same as that of erysipelas clsewhere. It 1s well to shave the head
and thoroughly disinfect the skin, and then to carry out treatment on the
lines laid down in Part 1., p. 218.

ACUTE CELLULITIS OF THE SCALP

Acute cellulitis of the scalp 1s also a common result of scalp wounds
that have become infecied, and it sometimes also occurs in combination
with erysipelas. It is a very grave condition, because in the first place
the pus tends to spread beneath the fascia over a large area of the head,
and 1in the second place it 1s extremely lable to lead to sinus thrombosis
with pyzmia or septic lepto-meningitis.

Treatment.—The treatment of this condition has already been described
in speaking of diffuse cellulitis in Part I.; when this affection occurs
in the scalp, the treatment must be even more energetic than elsewhere,
owing to the rapid manner in which the inflammation may spread over
the vertex, and owing to the tendency to the formation of independent
collections of pus.  Free incsions must be made through the occipito-
frontalis aponeurosis, usually in a vertical direction, and they must extend
well below the inflammatory area.  BHoracic fomentations should be applied
after the scalp has been shaved, or in bad cases s7gation may be
employed, the head and neck being surrounded by a mackintosh in such
a way as to carry off the fluid without soiling the bed. In employing
irrigation in cases in which there is any tendency to meningitis, the
water may be cold, so as to effect not only irrigation of the wound but
diminution in congestion owing to the use of cold. When the inflamma-
tion has become limited, the irrigation may be given up and an antiseptic
ointment, such as boracic, may be substituted.
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BOILS AND CARBUNCLES OF TIHE sSCALD

Boils and carbuncles are not very common on the scalp, but they arc
sometimes met with about the back of the head or over the mastoid process,
and, like other septic inflammations, they are very dangerous, more especially
carbuncles, owing to the fact that they are apt to give rise to sinus phlebitis
or meningitis. It is well to ucise and scrape out the carbuncles Sree/y and
apply pure carbolic acid, and at the same time to attend to any constitutional
affection, such as diabetes, that may be present (sce Part IT, p. 147).

ULCERS OF THE SCALD

Ulcers of the scalp may occur in connection with acute inflammations
followed by sloughing of portions of the scalp, in connection with sloughing
after burns or lacerations, or they may be of specific origin, especially
syphilitic or tuberculous.

SIMPLE ULCERS.—When the ulcers are due to loss of tissue, as
for example after burns or lacerations, the slowness in healing is due to
the difficulty in contraction of the wound. When a large area of the soft
tissues has been lost, the granulations which spring up fix the edges of
the wound and very soon prevent the diminution of the sore by contraction.
The result is that after a time healing ceases, or, if healing does occur, the
scar is very thin and delicate and constantly breaks down.

Treatment.— Bearing this fact in mind, the best practice is, as soon
as all the sloughs have separated and the wound is granulating, to skiu-graft
the whole surface in the manner already described (see Part 1., p. 50). So
long as the operation is not delayed until the healing process has ceased
owing to the failure of contraction, the grafts take well and a sound scar
is left. If the grafting be not done until late in the course of the case,
the grafts do not obtain such a good hold, owing to the fixation of the
granulation tissue to the bone.

SPECIFIC ULCERS.—The ulcerations of the scalp resulting from
syphilis or tuberculosis are usually secondary to syphilitic or tuberculous
disease of the skull and seldom begin in the scalp itself. When gummata
commence in the scalp they usually readily yield to the employment of
anti-syphilitic remedies (see Part I., p. 235). The most common form of
tuberculous disease of the scalp is lupus, but it is very rare as a primary
disease, and even where there are lupoid ulcers in neighbouring parts of the
face, the disease does not tend to spread over the scalp so readily as in
other directions. The treatment of tuberculous ulcers of the scalp, whether
lupoid or the ordinary variety, is that recommended for tuberculous
ulcers in gencral (see Part II, p. r152), and consists essentially in
thoroughly scraping the ulcer and applying nitric acid or undiluted carbolic
acid, or n excision and grafting.
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AIR TUMOURKS.

Collections of air beneath the scalp are sometimes met with after
njuries about the head: they may occur in two forms. There may be a
condition of emphysema of the scalp in which the air is diffused through
the cellular tissue, or there may be a morc localised tumour containing
air, commonly termed a pneumatocele.

EMPHYSEMA OF THE SCALP. Emphysema of the scalp is not
very uncommon and is usually associated with fractures, more cspecially of
the nasal or ethmoid bones, or of the anterior wall of the frontal sinus.
Under these circumstances air is driven into the cellular tissue when the
patient blows his nose and may give rise to considerable emphysema of
the scalp.

Treatment.— .\s a rule no treatment is required for this condition,
but, should there be any undue distension, the skin may be punctured in
order to allow the air to escape.

PNEUMATOCELE.—Of much greater importance, although of greater
rarity, 1s the condition known as pneumatocele, in which there is a cavity
distended with air and communicating with air-cells in the bone beneath.
These tumours have been met with especially in the region of the mastoid
process and also sometimes about the frontal sinus. They arise in con-
nection with defects in the bone, such as sometimes occur over the mastoid
region, so that a communication 1s cstablished with the air cells beneath.
As a result, air is forced from the middle ear through the opening by
violent efforts, such as sneezing: this raises the pericranium and thus in
the course of time a tumour may be developed. These bony defects
may be congenital or acquired : if congenital, they are gencrally the result
of incomplete closure of the squamo-mastoid suture. The tumours do
not as a rule give rise to any special symptoms.

Treatment.—Punctures and incisions have been employed ; apparently
the best results have followed punctire and the subsequent injection of iodine.
Unless however the tumour is of such a size as to cause deformity it is
best not to interfere with it

TUMOURS OIF THE SCALP.

ATHEROMATOUS CYSTS.— A\ variety of tumours may be met with
in the scalp, the most common of which is the atheromatous or sebaceous
cyst, also popularly called a wen. These cysts are usually multiple
and some of them may reach a considerable size. They are generally
thick-walled and, unless inflammation has occurred from irritation of the
hat, etc., the wall of the cyst is usually separated easily from the surrounding
parts. These sebaceous cysts may however, as the result of pressure, be
accompanied by inflammation of the skin, or by suppuration in the tissues
around the cyst, and under these circumstances its wall Dbecomes
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attached to the bed in which it lics and the removal of the tumour is by
no means an casy matter.  In some cases also scbaccous cysts e beeh
the starting point of an epithehoma.

Treatment. — The treatment of these cvsts is excrsion, and, sceing that
thev will steadily increase in size, it 1s best to remove them while they are
still small.  .\s a rule it is hardly nceessary to shave the skin over the
tumour ; at most a few hairs along the line of incision may be cut
away.  The scalp and hair in the neighbourhood should however be
thoroughly disinfected and a quantity of the cyanide of mercury and zinc
paste (se¢ p. 5) should Dbe well rubbed m. A straight, narrow-bladed
bistoury is then pushed through the cyst, with the cdge directed upwards,
and the knife is made to cut upwards so as to divide the outer half of
the cyst wall.  If now a little pressure be made on each side, the cyst
wall will be seen to protrude from the bed in which it lies and can be
seized with forceps and with a little care can be pulled out from the

F1G. 3.—)lETHODS OF REMOVAL OF SEBACEOUS Cvsis. In A4 and B are shown
the stages of the removal when the cyst wall is thick and firm, e.g. on the scalp. The
cyst is first cut across by transfixion, and its contents squeezed out ; then, as shown in 5,
the wall is laid hold of by.catch-forceps and traction exerted. The wall pulls out and
only a mere touch of the knife is required. n C the cyst is dissected down upon from
outside, a portion of the thinned skin being included in the elliptical incision.

tissues around (sec Iig. 3).  When the tumour is larger, it is well to
make an elliptical mcision enclosing a sufficient amount of the thinned
and superfluous skin, and then, when the cyst wall is reached, to shell out
the cyst by means of a blunt dissector without opening it. .\ small vessel
may require twisting at the bottom of the cavity, and then one or two
points of nterrupted catgut suture may be applied so as to bring the skin
cdges together. .\s these edges are very thin, they are apt to curl inwards,
and this must be borne m mind in putting in the sutures.

In cases of fairly large cysts it is well for the first twenty-four hours to
apply a pad of antiseptic gauze over the area of the operation and to fasten
it on with a firm bandage so as to arrest the oozing into the cavity. Unless
this be done, there 1s apt to be a collection of blood-clot distending the
cavity which may render the healing slow, or, should infection take place,
may break down and suppurate. .\t the end of twenty-four hours the
bandage and pad may be taken off, a small collodion dressing fixed on,
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some of the cyanide paste rubbed into the scalp, and the hair combed over
the dressing. .\t the end of a week the dressing may be picked off and
the wound will be found to have healed.

Ihen the cvst wall has become inflamed and adherent to the surrounding
parts, the tumour must be cleanly dissected out, and .great care must bc
taken not to leave any part of the cyst wall behind. A general anesthetic
will usually be nccessary, and it is well ecarly in the operation to define
some part of the cyst wall, preferably the deeper part where the inflamma-
tton is less, and then, by passing a dissector around the wall from this
region, it will generally be possible to get an indication of the limits of the
cyst and so to remove it without opening it. A drainage tube must be
put in for two or three days in case the wound should become infected
as the result of the previously existing suppuration.

DERMOID CYSTS. Decrmoid cysts are not uncommon on the scalp
and are most frequently found about the external angular process of
the frontal bone, the root of the nose and the fontanelles. The chief point
of interest in connection with these cysts is their differential diagnosis from
meningocele, with which th y are apt to be confounded. Theyv are not,
however, influenced in size by pressure, they do not diminish during sleep,
and their contents arc not so fluid as those of meningoccles.

Treatment.—The treatment of these cysts is remoral by dissection and
not by incision of the cyst as described in speaking of sebaceous tumours.
It must be remembered that a dermoid cyst does not lic in the skin as
a sebaceous cyst does, but 1n the subcutaneous cellular tissue, and an
incision must therefore be made through the skin over the tumour until
the cyst wall 1s reached, when 1t 1s usually quite easy to shell it out intact
with a blunt dissector. The other details as to disinfection and sub-
sequent dressing are the same as those just mentioned for sebaccous
cysts.

NAVI. A\ varicty of other tumours which do not require any special
mention occur about the scalp: such are fibromata, lipomata, papillo-
mata, horny growths, etc.  The only tumours which require special notice
are the vascular group. The scalp i1s a. very common seat of navus, the
subcutaneous variety being probably the most frequent. Naevi may occur
anywhere over the hairy scalp, but they are most common about the
anterior fontanelle and in the frontal region. In the neighbourhood of
the fontanelle the tumour may reach a considerable size and may some-
times extend to the dura mater.

Treatment.—The treatment of nevi has already been described (see
Part 1., p. 265). The ideal treatment, when the nevus is quite small, is
exciston, but, when the tumour is large and the child very young, the loss
of blood entailed by the operation may be too severe, and under such
circumstances electrolysis is the better procedure. .\ very large number
of navi of the scalp can however be quite safely excised, the principal
point of importance in the performance of the operation being to remove
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the tumour very rapdly, cutting quite wide of its limits. When this is
done, the main vessels can be immediately controlled by pressure until
they are picked up and tied. This is a much better plan  than
wasting valuable time in attempting to secure the vessels as the operation
proceeds.

In applying electrolvsis for neevus of the scalp care must be taken
not to use too strong a current (20-j0 milliamptres), especially when the
tumour is situated in the neighbourhood of the fontanelles.  Indeed,
unless the nevus be growing rapidly, it is well to wait until closure of
the fontanelle has taken place before commencing treatment. If too
strong a current be employed, or if it be increased too rapidly, scvere
and even fatal shock may result. When the electrolysis is finished, the
current must be gradually reduced to zero and must not be shut off
at once.

CIRSOID ANEURYSM.—The scalp is one of the favourite secats
of the curious condition known as cirsoid aneurysm, which most usually
affects the auriculo-temporal region. In cirsoid aneurysm there is a varicose
condition of the arteries which become elongated as well as dilated and
tortuous. The capillaries are also dilated and the accompanying veins
may likewise be involved. The result is the formation of a blood tumour
with tortuous vessels in its neighbourhood. The cause of this condition
is practically unknown. Sometimes there is a history of injury, in other
cases the condition apparently arises spontaneously.

Treatment.—The treatment of these cases 1s a matter of considerable
difficulty, and a great variety of methods have been employed. The best
of all is of course extirpation, whenever the situation or the size of the
tumour permits of its employment. In carrying out the extirpation of
the tumour the main trunks of the arteries feeding it should be first
exposed and ligatured. In the ordinary situation, the trunk of the tem-
poral artery must be exposed as it passes over the root of the zygoma,
and after it has been tied, the skin may be dissected off the tumour,
removing of course any redundant portion over the most prominent part ;
any outlying large vessels are clamped, and the mass of dilated vessels is
then removed.

The only limit to the applicability of excision is the extent of the
tumour. When this is very large and much skin has to be taken away,
the space may be filled up by skin-grafts. In cases which are not suit-
able for excision, various other methods of treatment have been recommended,
such as ligaturc of the main trunk of the external or the common carotid
artery, the application of caustics, the use of electrolysis, the injection
of coagulating materials and so forth, but these as a rule are
less ineffectual.

OTHER ANEURYSMS.—Truc aneurysms of the arteries of the
scalp are rare, and if they occur they can generally be attacked by the direct
operation (see Part II., p. 310). False aneurysms, the result of injury

more or
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may however be met with, and in former times were not Very uncommon.
They were usually found on the anterior branch of the temporal artery
and arose in connection with phlebotomy of that branch. Under similar
circumstances also aneurysmal varix has arisen from puncture of the accom-
panying vein as well as the artery. The treatment of these conditions is
excision of the sac, just as in the case of traumatic aneurysm elsewhere
(sce Part 11, p. 297).



GHaPTER L
AFFECTIONS OF THE SKULL.
FRACTURES.

Fracrures of the skull vary in character and gravity aceording to the
situation of the fraecture, viz., whether it 1s chiefly in the.vault or in the
base ; according to its extent ; according to whether the fracture is complete,
or whether only one table is injured; whether the broken pieces are de-
pressed, etc. ; lastly, it also varies with the instrument inflicting the injury.

The effects of injuries sufficiently severe to produce a fracture of the
skull are not as a rule limited to the mere fracture. Various complications
ensue, some more and some less frequently ; among the most important
are concussion, laceration, and compression of the brain; various septic
complications, such as crysipelas and cellulitis of the scalp; osteo-myelitis
of the skull, lepto-meningitis, cerebral abscess: paralyses of motion, sensation
or special sense: hernia cerebri; subsequent mental derangements, persis-
tent headaches, or traumatic epilepsy. These complications will be considered
in detail later on. In the present chapter we shall simply deal with frac-
tures per se. s regards situation, fractures of the skull are divided into
those of the vault and those of the base.

FRACTUREs OF THE VAULT OF THE SKULL.

These fractures are generally due to direct violence, though sometimes
they are merely upward extensions of a widespread fracture of the base ;
the whole thickness of the skull may be involved or one table only may
be broken.

FRACTURE OF THE EXTERNAL TABLE ALONE.—In some
cases, especially when the injury has been inflicted with a sharp instrument
and the blow has fallen obliquely upon the skull, the outer table alone may
be injured. This form of injury may also oceur in situations where there
is a considerable interval between the outer and inner tables, notably over
the frontal sinus, or the mastoid process. The fracture most commonly
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occurs over the frontal sinus, the anterior wall of which may be readily
broken in without causing any fracture of the base or the neighbouring
*parts of the skull.

The importance of these fractures is mainly determined by whether or
not they are compound. When compound, they are naturally prone to
become the seat of the various septic complications, and, as a matter of
fact, except for some cases of fracture of the anterior wall of the frontal
sinus, fractures of the outer table alone are almost always compound.

Treatment.—(a) Of simple fracture.—When the fracture is not com-
pound—e.g. fracture of the anterior wall of the frontal sinus—the treatment
i1s comparatively simple. All that is necessary is to keep the patient at
rest for a few days and to syringe the nose gently from time to time with
boracic lotion or a weak solution of sanitas or Condy’s fluid. As a rule
simple fractures of the outer table both here and in the mastoid region
unite rapidly and satisfactorily.

(b) Of compound fracture.—When the fracture is compound, the treat-
ment must be a combination of that required for a scalp wound and that
for a compound fracture. The scalp and the wound in the soft parts must
be thoroughly disinfected in the manner already described (see p. 7),
after which the surface of the skull is carefully examined, any loose or
projecting portions of bone removed and any obviously soiled area gouged
or chiselled away. The bone and the soft parts are then swabbed freely
with undiluted carbolic acid and a drainage tube of sufficient size is
inserted before putting in the sutures. The dressing should be similar to
that employed for scalp wounds and, if no septic complications occur
within three days, the case may be looked upon as doing well and the
drainage tube may be left out.

FRACTURE OF THE INTERNAL TABLE ALONE. It is only
very rarely indeed that the internal table is broken without the external
one being simultaneously fractured, but a few cases of the kind have been
put on record.

In children there may be a sort of green-stick fracture of the skull in
which, as the result of a blow, the internal table gives way and the
external table 1s simply bent inwards, thus giving rise to a sawcer-like
depression of the bone. Under such circumstances there are not neces-
sarily any symptoms, unless there be a hamorrhage accompanying the
injury to the skull.

Treatment.—Unless the fractured portion of the internal table gives
rise to symptoms of cerebral irritation or unless there be signs of compres-
sion produced by some co-existing hamorrhage, the condition will of course
not be recognised. Should these symptoms arise, the treatment appropriate
to them must be had recourse to. Reference will be made to these
cases presently.

Usually if the cases of saucer-like depression in children be left alone

and the child simply put to bed and an icebag applied, no symptoms
PT. V. B
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arise.  The bone is soft and the depression is generally spontancously
obliterated in a comparatively short time. Of course, if there should be
any symptoms of compression or cerebral irritation, it is best to cut down
upon the depressed area, trephine the bone, remove or clevate any portions
of the inner table which may be displaced and arrest the haemorrhage ;
but 1t is seldom that the operation is called for.

FRACTURE OF BOTH TABLES OF THE SKULL - Fractures
of both tables of the skull vary in character according to the nature
of the instrument which causes the fracture, and according to the direction in
which the force is applied, etc. They are usually divided into three great
groups, namely, fissured fractures, depressed or comminuted fractures and
punctured fractures, such as those caused by a bayonet wound or a sword-
cut.

1. Fissured fracture.—\When a fissured fracture is examined, no
difference in level is found between the two portions of the bone. All
that is seen from the outside i1s a crack in the skull. The fissures
through the two tablcs seldom correspond exactly; usually the internal
table is more broken up than the external. It may also happen that
portions of the former may project downwards on to the dura mater.
These fissured fractures, unless they lead to rupture of one of the meningeal
arteries and thus cause hamorrhage between the dura mater and the bone,
are not as a rule recognised, unless there 1s also a scalp wound com-
municating with the fracture. When there i1s no wound, the existence of
a fissure can only be suspected when complications, such as intra-cranial
heemorrhage, supervene.

2. Depressed fracture.—Depressed fractures may be simple or com-
pound, but, as a rule, a degree of violence sufficient to break up a portion
of the bone and cause marked depression is also sufficient to rupture the
scalp as well. The bone is broken up into several fragments according to
the degree of violence producing the fracture; some of these fragments
may be loose, so that there is a true comminuted fracture; others again
may be only partly broken across and may still remain attached at some
part. The degree of comminution and detachment of the fragments varies
of course with the character of the force, but, even when the fragments are
not detached, they may be bent downwards so as to exert considerable
pressure on the brain. In addition, it is usual to find fissures of the skull
radiating from the area of comminution.

The internal table is always more extensively broken up and more
detached than the external, so that the amount of injury evident externally
does not fully indicate the amount of injury in the deeper parts. ‘These
fractures are naturally always associated with more or less hemorrhage, and the
amount of blood effused beneath the skull is the chief cause of the symptoms
of compression which follow. Tt is but seldom that the bone is sufficiently
depressed to cause general compression symptoms, although when the
depression is over a motor area it may give rise to paralysis or irritation
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of that area. When the general symptoms characteristic of compression
are associated with a depressed fracture it will generally be found that some
vessel has been torn and that there is, in addition to the depression of the
bone, a collection of blood between the latter and the dura mater. The
hemorrhage in these cases may be severe and usually occurs from
branches of the middle meningeal artery. It may also result from laceration
of one of the sinuses of the brain ; this condition of intra-cranial hamorrhage
will however be better considered separately (see p. 42).

3. Punctured fracture. Punctured wounds of the skull are those
caused by some sharp instrument, such as a bayonet, a sword, etc. The
wounds are always compound and the bone is not so comminuted as in
the previous case. The inner table of the skull is however more com-
pletely broken up and is often extensively fractured as compared with the
external. In a punctured fracture—such, for instance, as one caused by a
bayonet—there is visible from the outside only the hole in the external
table, along the groove of which small fragments of the bone are
driven in: the internal table however is usually considerably detached and
projects against the dura mater, which it may even perforate, so that its
sharp edge projects into the brain itself. It is very important to remember
in these punctured fractures that, however insignificant the external wound
may appear, there 1s practically certain to be considerable and serious
damage to the internal tablc, which must be remedied if the patient is to
be restored to complete health. In these cases also, the instrument itself
is very likely to puncture the dura mater and lead to hamorrhage from
the vessels in it or even from the vessels on the surface of the brain.
In cases of sword or axe-wounds the essential conditions are the same,
except that, instead of a hole in the cxternal table, there is a long cut—the
so-called “gutter fracture.” The internal table is extensively broken up and
depressed.  As these fractures are always compound, they are specially
liable to be followed by suppuration.

Treatment. 1. Of fissure of the skull.—In fissure of the
skull very little in the way of active treatment is required. s has been
already said, these fissures, unless accompanied by some intra-cranial injury,
are only recognised when the fracture is compound, and the treatment is
essentially the same as that already described for scalp wounds (see p. 7).
The disinfection of the wound should be especially thorough, but, beyond
keeping the patient quiet in bed for a few days and seeing to the asepsis
of the wound, there is practically nothing necessary.

In some cases howcever these fissures give rise to intra-cranial affections,
more especially to intra-cranial hamorrhage or to intra-cranial suppuration,
and then appropriate treatment must be adopted. TUnless however there
be symptoms of compression or of intra-cranial suppuration nothing nced
be done in the first instance in the way of operation on the bone. Some-
times, when the fissures are extensive and numerous and when there is any
irregularity about the edges, it may be well to remove a portion of the
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outer table with a chisel, so as to ascertain the condition of the
internal table.  The procedure is the same as that to be immediately
described for other forms of fracture.

2. Of depressed fracture. It may be laid down as an axiom
that the depressed fragments should be elevated or removed, any detached
portions of bone taken away, and all hemorrhage arrested without waiting
for cerebral symptoms to supervene; besides this, when the fracture is
compound the parts should be thoroughly disinfected. Hence m all cases
of depressed fracture—with the exception of the saucer-like depressions in
young infants already alluded to—operation 1s advisable, whether the frac-
ture be simple or compound, and if operation is to be done, the sooner
it 1s performed after the patient has recovered from the shock the better.

Simple depressed fracture.—-\We¢ shall consider first the treatment of
simple depressed fractures. The first procedure here is to sikare the scalp
thoroughly over a large area, preferably over the whole head, and to
thoroughly disinfect it in the manner already described (sec p. 7). The
area of the fracture must next be thoroughly exposed, and this is best
done by raising a semi-lunar flap rather than by the crucial incision which
was formerly used. ‘The semi-lunar flap has the great advantage that
the skin incision is made well away from the line of fracture, so that
after the operation there is a sound layer of skin and fascia over the opening
in the bone; in the older incision the apices of the four triangular flaps
made by it came absolutely in the centre of the wound, so that if there
were a tendency to hernia cerebri, the hernia could readily escape through
the wound. The flap must be so arranged that it well overlaps the de-
pressed area; as a rule half an inch should be allowed beyond the area
from which bone will be taken away. The flap should be cut so that the
main vessels enter at its base; as a rule its convexity is upwards and
the flap 1s therefore turned downwards. The 1ncision should be carried
at once through the skin and pericranium, and the latter should be raised
with a periosteum detacher along with the flap. When the flap has been
turned down, the fractured area is exposed to view, and the bleeding must
first be stopped, most of it temporarily, by catching up the vessels in
Spencer Wells™ forceps.

Removal of bone.—The further procedure will depend largely upon
the amount of comminution and the presence of loose fragments.
In some cases of badly comminuted fracture, loose portions of the bone
can be lifted out and access thus at once obtained to the rest of the
depressed area. An elevator should then be gently insinuated between the
dura mater and the bone and the remaining depressed portions elevated.
If any of the fragments are completely detached, it is well to remove
them, so as to get a better view of the deeper parts, and in any case any
sharp projecting fragments of the internal table should be clipped away,
which can be easily done with punch forceps. In all cases it is well, in
removing detached fragments, to take care not to tilt them, as otherwise
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the sharp edges may lacerate the dura mater; they should be removed
very gently, and drawn out as nearly as possible parallel to the level of
the skull (see Iig. 4). This point is also specially important in cases of

Fic. 4. —METHOD OoF REMOVING A DEPRESSED FRAGMENT OF THE SKULL IN A DE-
PRESSED FRACTURE. .\ large flap has been turned down and a half-circle of the sound
skull has been removed with a trephine. Through the aperture thus made the blade of a
pair of forceps is introduced beneath the depressed fragment, which is then removed, the
forceps being kept flat against the skull during the removal. In the case depicted above
it was necessary to cut away some of the sound skull above the fragment with Hoffman’s
forceps in order to allow of extraction.

gutter fracture where, if the dura mater be not actually torn, fragments
of the internal table are generally sticking into its outer surface. Forceps
suitable for this purpose are shown in Fig. 5.

Should sufficient space not be obtained by the removal of the com-
minuted fragments, it is usually quite casy with a pair of Hoffman’s

Ton__
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Fic. s.—Forcers rFor ELEvaTING DEPREsSED PorTiONS OF THE SkurL. The
blades are flattened and powerful ; the teeth are directed backwards so as to ensure
good grip on the bone and to prevent slipping.

forceps (see Fig. 6) to punch out further portions of the bone so as to
give enough room. It must be remembered that the chief object of the
operation is to raise all the depressed bone and to remove any sharp edges
of the internal table which may be projecting against the dura mater, and
therefore sufficient space must be obtained to make sure that this object
has been attained before the wound 1s stitched up. When the fracture
1s not compound, the loose fragments of the bone removed and the por-
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tions punched out should be kept in order that they may be replaced at
the end of the operation.  The best way of keeping thent is to raise the
flap a little at onc side with the handle of the knife and to push the
fragments of bone under the flap until they are required.  In this way
the bone is kept bathed in serum and Dblood at the temperature of the
body, and the bone cells are less likely to lose therr vitality than if the
fragments  were placed in warm
boracic lotion or warm salt solu-
tion as 1s usually recommended.
Of course, the latter procedure
may be followed should the cir-
cumstances of the case preclude
the adoption of the plan we re-
commend.

In some cases, however, it will
be found on cutting down on the
fracture that there are no actually
detached fragments, and it will

then be neeessary to open up the
Fic. 6.—HoFFaAX's Forcrrs. These forceps are depl‘CSS(jd area by removing a por-

very frequently used for cutting away portions of the . . .

skull piecemeal. They are very powerful punch forceps, tion of the bone with the trephme.

the lower solid blade fitting into the hollow of the e : :
upper hollow one. They are made in all sizes and I'he pmn of the trephme must be

degrees of strength, and the beaks of the instruments o
are variously curved so as to facilitate their application. applled on firm bone close to the
line of the fracture, and rather
more than a half circle of the uninjured bone is taken away (see Fig. 4).
This gives free access to the deeper parts and permits clevation of the
depressed fragments and removal of any detached portions of the internal
table, etc., in the manner above described. The portions of bone removed
with the trephine should be preserved and subsequently replaced in the
wound.

In trepluning, it is well to use a bevelled trephine with a loose pin (see
Fig. 7) and a crown of about an inch in diameter, and 1t 1s well to have
the trephine attached to a centre-bit so as to enable 1t to be worked more
quickly and smoothly. When a fairly deep groove has been cut in the
bone, the pin is withdrawn and the sawing of the bone continued. The
skull varies in thickness at different parts, and, being convex, the trephine
1s apt to bear more markedly on one side than on the other, and hence
one part of the circle may be sawn through before the others. Unless care
be taken, the result will be that the dura mater 1s lacerated on that side,
and even the brain may be injured. Therefore, after the trephine has got
well into the diploe, it should be removed and the ¢nd of a flattened probe
or a quill should be passed around the groove to ascertain whether at any
point the bone is nearly or entircly cut through. Should this be the case,
the pressure must be made to tell on the thicker portions, and thus the bone
can be sawn through without injuring the dura mater. When the division
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of the circle is almost complete, the introduction of an elevator of suit-
able size will generally force out the circle of bone, which should then
be pushed under the scalp and kept there until the end of the opcration.
The subsequent steps of the treatment are the same as those already
described ; the depressed fragments of bone are elevated, the internal table
1s examined, and any projecting fragments are removed.

Fi6. 7.—TREPHINES. A4 is the modern form in
common use. The crown of the instrument is bevelled,
and the pinis fixed to a solid metal block «, which is
kept in place by the pin 4 transfixing it and the crown.
The handle is removed for cleaning purposes by un-
screwing the nut .

B shows a somewhat similar instrument worked as a
centre-bit. The crown and the pin are similar to those
in the other figure, but, as the machine is here intended
for rapid work, it is fitted with a guard &, which, by
the agency of the screw ¢, regulates the depth to which
the crown is allowed to penetrate. This 1s most useful
when several circles of bone have to be removed near
one another. The thickness of the first circle being
ascertained, the guard is set to that, and very rapid
work can be done.

Arrest of bleeding.—Special attention must be paid to the arrest of
any hemorrhage from the meningeal vessels; in some cases this is
much more important and difficult than the treatment of the depressed
fragments. Any blood-clot between the dura mater and the bone must be
cleared away and any active bleeding looked for. If blood wells up from the
depths of the wound, an attempt must be made to arrest it, and this will
usually entail the removal of further portions of the bone: this is niost
easily and rapidly done with a pair of strong Hoffman’s forceps. The case
at this stage very closely resembles one of extra-dural hemorrhage after the
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vlot has been turned out, and the further steps necessary to arrest the bleed-
ing are identical.  They will be found fully described in the chapter dealing
with intra-cranial haemorrhage, to which they more properly belong. (See
(‘hap. 111.)

The replacement of the bone— Mter having arrested the bleeding, the
surgeon next has to sce to the closure of the wound, in which the chief
question of 1mportance is whether the portions of bone removed should be
replaced or not.  That these fragments will unite and fill up the gap in
the skull is amply proved, and apparently union occurs cqually well whether
the circle removed by the trephine be replaced entire or whether it be first
broken up into smaller fragments. It is perhaps better on the whole in
these cases to break up the fragments into smaller pieces, but they should
not be cut up too small. In cases of meningeal hamorrhage, however,
if the Dbleeding has gone on for any time, the brain may not imme-
diately expand, and unless 1t does so the bone, of course, will not have
a proper substratum to rest upon. Hence the question of the replacement
of the bone will depend upon the expansion of the brain; if the dura
mater bulges into the opening in the skull, the portions of bone should
be replaced.

The replacement of the bone 1s even more mportant when the dura
mater has been lacerated and cannot be closed, because the replaced bone
would form an obstacle to protrusion of the brain. In these cases,
however, the cerebral cortex i1s apt to become adherent to the torn edge of
the dura mater or to the bone itself, and these adhesions are known to
be a potent cause of epilepsy or cven of certain forms of insanity.  With
the object of avoiding such a complication, various substances have been
placed between the brain and the skull.  Oiled silk, Lister’s protective and
other materials have been used. The best seems to be thin gold-foil,
which 1s placed over the surface of the brain beneath the dura mater and
extending beyond the torn edges of the latter for a quarter of an inch or
more : this does not seem to cause any trouble, while it effectually prevents
adhesions. The bone is not replaced when gold-foil is used.

The flap may be stitched down with a continuous suture and in most
cases it 1s not necessary to put in a drain.  Should oozing be still going
on from the cut surfaces of the bones however, it will be advisable to put
a drainage tube bencath the flap for 24 hours. s a rule however it is
better not to use a drain unless there be a risk of so much bleeding
as would reproduce the symptoms of compression.

After-treatment.—The patient should be kept in bed in a dark room,
and noise and disturbance of all kinds should be avoided. The bowels
should be freely opened by means of a purge (calomel, grs. iv.-vii.), stimulants
should be avoided and a liquid diet maintained for a few days. If
no dramage tube has been inserted, the dressing need not- be changed
for about ten dayvs. otherwise the tube should be removed at the e¢nd of
24 hours.
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Compound depressed fracture.—\hen a depressed fracture 1s compound
the conditions are not ncarly so favourable, for there is certain to be scptie
material in the wound and the fractured surfaces are probably extensively
solled.  The first point, after having shaved the head and thoroughly dis-
infected the scalp, is to open up the wound in the skin in any direction
needful to fully expose the injured area. The skin is raised with the
pericranium attached to it and held aside so as to expose the fracture.
Sefore proceeding to deal with the bone itself, the best plan is to thoroughly
disinfect the edges and deeper parts of the wound in the manner already
described (see p. 7), and to apply undiluted carbolic acid to the raw
surfaces n addition. Any bleeding vessels are then clamped and the
fracture 1s next dealt with. The entire fractured area should be opened
up completely, either by the removal of loose fragments or by a preliminary
trephining in the immediate neighbourhood (see p. 22). The loose frag-
ments should all be removed and the fractured surfaces cleaned from dirt
and blood-clot and touched with undiluted carbolic acid.

It is usually best not to replace the detached fragments in these cases ;
they are sotled and must be disinfected thoroughly and their vitality may
be thereby so seriously impaired that they may fail to unite afterwards.
At the same time, decalcified bone if at hand, may be cut up into fragments
and spread over the dura mater, and, if this does not afterwards separate,
it will lead to the formation of a strong fibrous membrane over the opening
in the bone. In all cases of compound fracture the wound should be
stitched up over the line of fracture, but an opening should be made for
drainage at the most dependent part because it can never be certain that
the disinfection has been successful.

3. Of punctured fracture.—\ case of punctured fracture must always
be operated upon in order to remove the detached portions of the internal
table of the skull which are almost certain to be projecting against and
irritating the dura mater. The same holds good with regard to ‘“gutter
fractures ” produced by swords, axes, etc.

The best plan is to turn down a flap which has the hole in the skin
about its eentre, and the opening in the skin itself should be thoroughly
disinfected as already described (see p. 7). The trephine is then applied
with the pin just at the edge of the puncture in the bone so that the circle
of bone removed includes the punctured portion; when the circle of bone
has been taken away, the detached fragments of the internal table must be
removed. If the dura mater be injured, it will be advisable to enlarge
the opening in it, because fragments of the internal table are apt to be
carried on into the brain; these must be carefully sought for and removed.
If possible, the opening in the dura should be closed by catgut stitches,
and in most cases it is not advisable to put back the circle of bone or
any portions of it. It will often be found in these cases that it is only
necessary to ¢o through the external table with the trephine, the broken-up
inner table being thus at once exposed. The wound is stitched up and
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a drainage tube inserted at the most dependent part: a stitch should also
be put in the puncture through the scalp.  In the case of gutter fractures
it may be impossible to turn aside a flap, and the opening must simply be
enlarged as much as may be necessary and the edges of the wound held
aside.  The fracture is then dealt with as deseribed above, the trephine
being applied to the side on which there is the greater depression.

After-treatment.—The chief danger is septic mfection of the wound
followed by suppuration between the skull and the dura mater, beneath
the latter (/e lepto-meningitis), or in the brain itsclf, and also possibly by
hernia cerebri.  The treatment of these conditions will be considered 1n
due course and we need only refer to them here. ‘Their avoidance will
of course depend essentially on the care with which the disinfection of the
wound is carried out, and if this be successful, septic inflammation will not
occur. At the same time, when the dura mater 1s torn, cven though the
wound be aseptic, a certain amount of protrusion of the Dbrain may take
place and be difficult to deal with because the wound in the soft parts
probably hes directly over the rent in the dura. In aseptic cases, however,
this protrusion as a rule gives rise to comparatively little trouble and
diminishes as the wound contracts.

It 1s well to change the dressing on the day following the operation
and subsequently according to the amount of discharge. The drainage
tube should be removed about the fourth day, provided there be no sign
of septic inflammation. The bowels should be kept open from the first
and the patient should be restricted to a fluid diet without any stimulants.
At the end of a few days, if there be no signs of cerebral irritation or
inflammation, such as increased frequency of the pulse, persistent head-
ache, clevation of temperature, or delirium, the diet may be cautiously

increased and the patient gradually allowed to sit up and in the course
of two or three weeks to get out of bed.

FRACTURES OF THE DBASE OF THE SKULL.

Fractures of the base are generally fissured fractures, although sometimes,

when the injury has been very severe, portions of the base may actually

be loose and very extensively comminuted.  The fissures are generally

widespread both about the base of the skull and also up the sides and

even towards the vault (see Fig. r1). In almost all there is considerable

heemorrhage from the torn vesscls, part of which escapes externally and

part of which accumulates within the skull. When the dura mater is torn,

as it usually is, there is also escape of cerebro-spinal fluid from the sub-
arachnoid space, and there may also be an escape of brain substance.
The fractures are almost always compound in some part of their course
and consequently there 15 a great risk of septic complications. Many open
into the ear or the nosc. and sub-dural abscess or suppurative lepto-menin-
gitis may occur.

These fractures of the base are very serious injuries both on account
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of the lesions already referred to and more especially on account of the
septic complications ; their gravity is still further increased because the
fractures generally occur in the neighbourhood of important parts of
the Dbrain, and the injured parts are more or less inaccessible.  The
fractures, as has been already said, are not necessarily limited to a single
fossa of the skull. .\t the same time it i1s usual to divide them into
fractures of the anterior, middle or posterior fossa, according to the recion
in which the greatest damage has occurred.  The line of fracture most
frequently runs through the middle fossa, breaking the petrous bone
at its weakest part, that 15 to say in the neighbourhood of the middle
car. From this point the fissure usually runs forwards and inwards across
the sphenoid. In fractures of the anterior fossa the roof of the orbit
is generally broken; the line of fracture may run backwards into the
middle fossa. In other cases the fracture 1s chiefly in the posterior fossa,
the fissure running downwards behind the mastoid process.

The situation of a fracture at the base of the skull depends to a great
extent on the position of the original injury.  Much discussion has arisen
as to the way in which these fractures are caused. They usually follow
falls upon the vertex or blows upon the side of the head. The original
view was that in falls upon the vertex the fracture of the base occurred
by transmission of the violence through the arches of the skull towards the
base, or “fracture by contre-coup.” It was however noticed that the fissures
were not limited to the base, but extended up towards the vertex, and another
view was suggested, viz, that fractures of the base were really direct con-
tinuations from fractures of the vault and that, when the patient fell upon
the vertex, a fissure was produced which radiated downwards extensively
through the base. While it is probable that fracture is thus produced in
a certain number of cases, it does not satisfactorily account for the majority,
and of late the elasticity of the skull has been looked on as the chief
factor in its production. When the patient falls upon the top of the
head, the elasticity of the skull permits a certain diminution in the vertical
diameter of the head, the result being that the bone in the lateral areas
near the base is bulged outwards. If the bulging be carried too far.
fracture occurs at this point and fissures run thence downwards towards
the base and also to a lesser extent upwards on to the vault. Thus these
fractures start, not from the point of impact, but from the point of greatest
bending and then run upwards and downwards. The condition is very
similar to that in the ribs: when an antero-posterior force is applied to the
chest, the ribs are bent until ultimately they break, and the fracture generally
occurs about the angle.

The complications of fracture of the base are the same as those which
accompany fracture of the vault and have been already enumerated (sce
p. 16). The two chief complications are compression of the brain and,
more especially, septic complications owing to the communication of the

fissure with the exterior.
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The diagnosis can generally be made from a study of the various
phenomena produced.  In fractures of the antertor fossa, blood accumulates
in the fat and connective tissue of the orbit and comes forward beneath
the conjunctiva, usually showing first over its lower segment. There s
almost always epistaxis, from fracture of the cribriform plate, and later on
there is an escape of cercbro-spinal fluid from the nose. There s also
frequently some injury to one of the ocular nerves as it emerges from
the skull.

In fractures of the middle fossa, heemorrhage occurs from the car, provided
that the membrana tympani be ruptured. Blood may also run down the
Eustachian tube into the pharynx and may appear in the nose.  The
amount of blood thus lost may be considerable. It must, however, never
be forgotten that an uncomplicated injury to the tympanic membrane may
produce bleeding which may simulate that duc to a fracture of the base;
in the former case, however, the haemorrhage is usually slight and transitory.
Cerebro-spinal fluid also escapes freely from the ear, sometimes in large
quantities ; in the latter case there can be very little doubt about the
diagnosis. The amount of cerebro-spinal fluid lost is larger in fractures of
the middle fossa than in the others. When the quantity of fluid 1s very
small it may be simply serum, or possibly fluid from the labyrinth; it may
be very difficult to collect sufficient to test. The cscape of brain matter
from the ear may also occur in very bad fractures and in a few instances
emphysema of the skin over the mastoid process has been noticed.

In fractures through the posterior fossa, extensive ecchymosis may occur
about the mastoid process and in the neck. When the blood has escaped
among the deeper cervical muscles, the ecchymosis may not show itself
for several days.

Treatment.—There are three main points in the treatment of cases of
fracture of the base of the skull. (1) To arrest the hamorrhage; (2) to
diminish the inflammatory reaction ; and (3) to avoid sepsis.

Arrest of hzmorrhage and abatement of reaction.—\With the view
of attaining the first two objects, the patient should be placed in bed
with the head slightly raised and fixed between sandbags, and a Leiter’s coil
(see Ing. 1) should be applied to the head,! the water being about 40" F
The room should be darkened and free from noise and the patient kept
absolutely quiet. It is well to administer a purge immediately ; five grains
of calomel placed on the back of the tongue is readily swallowed and will
usually produce a satisfactory action, When this does not suffice, one
or two drops of croton oil on a piece of sugar or bread may be administered.
The patient, who is generally in a state of shock when first seen, should
be covered with warm blankets, and hot bottles should be applied to his
feet and sides. The use of stimulants should be avoided, as théy tend to
increase the hemorrhage. At the same time subcutaneous injections of
strychnine (gr. 'ith) are of value if the patient be very much collapsed. 1In

! The head need not be shaved; if the hair be very thick it should Le cut <hort,
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fact, the treatment at this stage is that which will be presently described in
speaking of the treatment of concussion of the brain (see Chap. IIT). Reten-
tion of urine is extremely common, and a soft catheter should always be
passed soon after the injury.

Very frequently these measures are insufficient to check the hemorrhage
and the patient suffers from a state of compression due to the intra-
cranial bleeding. In many of these cases it is unfortunately impossible to
do much for the relief of this compression. In fractures through the anterior
fossa, however, operations for the removal of the clot and for the arrest of
the bleeding have been successfully performed. The operations have been
chicefly successful when the bleeding has come from the middle meningeal
artery, and in cascs of fracture of the anterior fossa with compression,
clearly due to intra-cranial haemorrhage, it is quite justifiable to trephinc
with the view of clearing out the clot and if possible arresting the bleeding.
The best situation for applying the trephine is in the temporal fossa just in
front of the car and just above Reid’s base line (see Chap. IV.). This gives
good access to the base of the skull and, by lifting up the dura mater, it may
be possible to wash out the blood-clot with a gentle stream of boracic lotion
or sterilised salt solution! or to turn it out with a scoop. If the bleeding
comes from the middle meningeal artery that vessel can u'sually be secured
after a little enlargement of the opening in the bone. Bleeding from
sinuses however is not uncommon, and, should the blood be found to be
of a venous character, the best procedure, after having removed the clot,
will be to introduce strips of gauze beneath the dura mater up to the bleeding
point so as to exercise pressure on it; the strips are removed at the end
of about 24 hours.

Avoidance of sepsis.—The third great point is to guard against the
occurrence of sepsis as far as possible. This is difficult as, owing to the
situation of the fracture, no proper disinfection of the wound in the soft
parts or the bone can be carried out: at the same time there is not
necessarily as much soiling of the fractured area as there is in a com-
pound fracture of the vertex. Hence, if the subsequent entrance of sepsis
can be avoided, the patient may escape septic complications.

In fractures of the anterior fossa, this can be done by gently washing
out the nose with warm boracic lotion so as to prevent blood-clot accumu-
lating and undergoing putrefaction. After the irrigation, some sterilised
iodoform should be blown well up the nose and, as fresh bleeding will
almost certainly occur, the douching should be repeated several times daily
for the first few days. No force must be used, or otherwise the fluid may
be forced between the edges of the fracture; the object of the douche is
not to disinfect anything, but to wash away material which might other-
wisc undergo decomposition. As a rule the bleeding will stop of itself,
but it is well to introduce a little iodoform gauze into the anterior nares™:

"This is normal saline solution (.75%) made by adding 1 drachm of common salt to the
pint of water, which is then sterilised and used at about the body temperature.
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this should not be pushed up to the region of the fracture but should
simply  plug  the orifices so as to act as a sort of filter for the air and
should be frequently changed.

I fractures of the middle fossa, the external auditory meatus may be
thoroughly swabbed out with 1-2000 sublimate solution as far back as the
membrana tympani, and all clots washed out of the car with a fine-nozzled
irrigator,  Great care must be taken to avoid douching under pressure as
the fluid cannot cscape freely.  Some iodoform is then blown in and the
meatus 1s packed with iodoform gauze which should be changed and the
douching repeated sceveral times a day.

Apter-treatment.—The after-treatment is similar to that already described
for fractures of the vault (sce p. 26).

ACUTE OSTEO-MYELITIS AND PERIOSTITIS.

This disease usually follows a compound fracture in which there has
been septic infection of the diploé, but it may also be due to extension
from a septic scalp wound—probably from thrombosis of the vcins,—from
middle ear disease or even from inflammations of the skin, such as boils
or carbuncles ; sometimes, though very rarely, it may occur idiopathically.

The pathological characters are practically the same as those of the
disease elsewhere. In the skull, however, the disease is even more danger-
ous than 1t is in the extremities, for it is especially prone to be followed
by sinus phlebitis and pyemia, by intra-cranial suppuration or by abscess in
the brain, and the great majority of these cases end fatally. The affection
1s apt to extend rapidly over the entire bone first attacked, but it gener-
ally stops at the sutures although it may pass on to the periosteum of
adjacent bones.

The disease is usually ushered in by a rigor followed by a localised
swelling marked by cedema and tenderness of the soft parts over it,—a
condition described by Pott in connection with injuries of the skull and
named after him * Pott’s puffy tumour.” Such a condition in connection
with a wound of the scalp following an inflammation in the vicinity should
at once arouse a suspicion of acute osteo-myelitis.  When the disease
occurs In connection with a compound fracture there is generally a marked
diminution in the amount of the discharge, the edges of the wound become
everted, the granulations are unhealthy, and the periosteum recedes from
the bone and leaves it bare.

Treatment. — The immediate opening up of the medulla is essential,
and if necessary the whole thickness of the bone must be removed ; the
sooncr glld the more thoroughly the operation is performed, the better is
the patient s chance. The opening may be effected with a large trephine
applied over the inflamed area after the wound has been enlarged ; a flap
must be turned down when there is no wound. The trephine 1s carried

through the outer table of the skull, which may be detached by means of
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chiscl and the diplo¢ exposed without using any force. The latter should
then be thoroughly gouged out wherever it is found infiltrated with pus or
reddencd by inflammation ; should the first trephining not expose the
whole of the inflamed arca, as is highly probable, there should be no
hesitation in enlarging it and stripping off the requisite amount of the external
table, even if it involves exposure of an entire bone. After all the in-
fected diplo¢ has been removed, undiluted carbolic acid is applied freely to

F1G. 8.—-REMOVAL OF THE D1pLOE 18 AcUTE OsTEO-MyELITIS OF THE SkULL. The
wound has been enlarged and the soft parts fully retracted. The outer table has been
cut away, partly with a trephine and partly with a gouge. The diploé has also been
freely gouged away, and in the centre is seen the trephine hole through the internal table
for the purpose of inspecting the condition of the dura mater.

the exposed bone surface as in a compound fracture ; this is also applied
to the whole wound after scraping away the granulations on the surface.
It is well at the centre of the inflammatory area to remove a circle of
the inner table, taking great care not to injure the dura mater (see Fig. 8);
the object of this is to sec whether there is suppuration between the dura
and the bone. If the former be healthy, it should not be stripped away
from the bone, but the wound should be closed, after providing efficient
drainage. When, howcever, pus is found beneath the bone, or when the
dura mater 1is affected, the whole of the skull superficial to the affected

area should be cut away with Hoffman's forceps. In bad cases the wound
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may be stuffed with jodoform  gauze for two or three days until at s
evident whether the inflammation will pass off or not.  In the former case,
drainage tubes may then be introduced and the flaps brought together.

TUBERCULOSIS OF TIE sKULL.

Tuberculous discase of the skull is not common cxcept in connection
with the mastoid and petrous portions of the temporal bone.  In the vault
it 1s comparatively rare, but it may affect any of the flat bones, most often
the frontal and the parietal. In the frontal it most usually occurs in the
neighbourhood of the orbital margin and of the c¢xternal angular process.
The discase chiefly affects young adults, and as a rule 1s scecondary to
tuberculous discase clsewhere.  Indeed tuberculosis of the flat bones of
the skull usually only occurs in the course of a similar scvere disease in
other bones. It may .begin in scveral parts of the skull at the same time,
but it usually commences at one spot, and 1s frequently preceded by an
injury.  When the case 1s one of multiple tuberculosis of the skull, the
prognosis is very bad, and in any case the disease is very serious.

In the flat bones the discase most often commences mn the diplod,
either as a soft deposit or as a sequestrum. The sequestra are small, and
usually involve the whole thickness of the skull, the mnner table being more
extensively affected than the outer. The dura is often separated from the
bone over a considerable area by a mass of tuberculous material under-
going caseation. There 1s also a tendency to thickening of the dura mater
—the condition known as tuberculous pachymeningitis. The gravity of the
disease depends partly on the danger of infection of the membranes, and
consequent tuberculous meningitis, and partly on various septic risks, such
as pyamia, sinus thrombosis, acute osteo-myelitis, acute meningitis or cere-
bral abscess.

Symptoms.—The discase usually commences with a dull aching pain
in the head and tenderness on pressure over the affected part. The pain
is presently followed by a soft swelling which very soon develops into a
chronic abscess. After the abscess bursts or is opened, the bone is felt
to be bare and soft, and in most cases small necrosed fragments may be
found. Somectimes, however, the discase extends more towards the deeper
surface of the bone, so that, after the pain has lasted for some time,
symptoms of cerebral compression may arise from the collection of pus
between the dura mater and the skull.

Treatment. —\s the condition is very serious, it is important to take

energetic operative measures as soon as the diagnosis has been made, for

the chances of recovery without-operation are small. The operative measures

must be on the lines already laid down for the treatment of tuberculous

disease of bones in gencral (see Part I11.). The affected area should be

frecly exposed, either by a large flap going wide of the discased region in
cases where there 1s no external opening, or by excision of any tuler-
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culous ulcer present and sufficient enlargement of the wound.  The peri-
osteumn over the diseased arca should not be turned down with the flap,
but must be left /v sz and removed with the bone : all caseating material
or granulation tissue between the scalp and the bone should be carcfully
dissceted away.  The whole area of the skull affected should then be cut
away, ecither with a trephine or by any other suitable means, and it is
well in the majority of cases to remove the whole thickness of the bone
and expose the dura mater. This should be done even though large
portions may require removal, as otherwise the risk of extension of the
tuberculous  disease remains.  When the dura mater is healthy it should
not be opened.  The raw surface left should be carefully cleaned, the
bone surfaces touched with undiluted carbolic acid and the wound closed.

The dura, 1f affected, should be cut away, and any commencing
discase in the underlving membranes should be removed.  The removal
of the dura causcs a certain risk of hernia cerebri, but, if the wound be
aseptic, this can generally be prevented, while the removal of the tuber-
culous discase 15 of paramount importance.  The treatment, prophylactic and
otherwise, of hernia cerebri will be subsequently described (see p. 71),
but when there 1s no external wound it is well, with the view of obviating
the risks of hernia, to turn down an exceptionally large flap of skin so as
to carry the line of incision m the skin to a considerable distance from
the opening in the bone, so that if the brain does protrude, the hermia
will be prevented from increasing to any great extent by the pressure of
the flap.

When tubercutous disease affects the base of the skull, more especially
the mastoid region, the removal of the tuberculous tissue cannot as a rule
be so complete.  When the disease occurs in the usual situation, namely,
in the petrous portion of the temporal bone, it manifests itself as a middle
ear affection with discharge from the ear, usually foul and caseous, and
with subsequent disease of the antrum and all the consequences which,
with their appropriate treatment, will be referred to later.  The treatment
consists In opening up the antrum and the tympanic cavity freely and
removing sufficient bone to give free access to the interior.  The tuberculous
material is then cleared away with a flushing gouge and any carious bone
within reach is freely taken away. .\ very considerable arca of bone may
be removed safely if the surgeon bears in mind the anatomical relations of
the part, more cspecially the situation of the lateral sinus and of the facial
nerve.  In these tuberculous cases the cavity left in the bone should be
packed with iodoform gauze, and it is always well to lay the antrum and
the tympanic cavity into free communication with the external meatus so
that one large cavity is left (see p. 61).

PT. V. C
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SYPHHILIS OF TIHE SKULL.

In the sccondary stage of syphilis, penosteal nodes are not uncomnion.
They are chiefly found over the frontal bone and usually affect the external
surface. .\ condition of syphilitic periostitis may also be met with m the
mterior, most frequently perhaps about the foramina through which  the
various cranial nerves issue from the skull, the resulting pressure leading
to paralysis of the nerves mvolved.

Treatment.—The treatment in the sceondary stage s practically the
same as that for sceondary bone lesions clsewhere, /e a mercurial course
both internally and locally, with, towards the later period of the secondary
stage, the administration of 1odide of potassium in addition (sce Part I,
P. 203).

I the tertiary stage, the skull 1s once of the favourite scats of syphihtic
bone disease and it may occur either in the form of a chronic osteitis or
of gummatous discase, the latter frequently resulting in necrosis.  In most
cases, indeed, the two processes are combined, the orginal trouble being
the formation of a gumma in the periosteum or the diploé with subsequent
osteitis around. Gummatous disease of the bones most often affects the
frontal bone, and the condition used to be spoken of as “corona veners.”
The whole thickness of the bone or only the external surface may be affected,
and the gummata are usually multiple. Very soon the gummatous infiltra-
tion spreads to the soft tissues, which ultimately give way and lead to
characteristic tertiary syphilitic ulcers with dead bone at the bottom.  Gum-
matous disease of the skull may be very serious on account of the risk of
various complications, such as erysipelas, sinus thrombosis, septic menin-
gitis, ete.

Treatment. In the carlier stages, the treatment will be that appro-
priate for tertiary bone lesions elsewhere (see Part 1IL, p. 204), namely
the administration of large doses of iodide of potassium combined with
mercury, and, when ulceration is present, the local application of mercurial
ointment or, if that be not deemed necessary, of some antiseptic ointment
such as boracic acid.  When there 1s necrosis of the skull, however, the
question of operative treatment may arise, for in a considerable number
of mstances large doses of iodide of potassium employed for a long time
may produce very little amelioration of the symptoms, and the necrosed
fragment may remain adherent to the living bone for a lengthencd period.
It may therefore become advisable to remove the necrosed fragment with
portions of the thickened bone in the vicinity, so as to lcave a fairly healthy
wound which will heal readily under the anti-syphilitic remedics.

Seguestrotomy.—The removal of the sequestrum is usually fairly casily
cffected as follows. TIn all the cases there is an ulcer which must be dealt
with first.  The scalp should be thoroughly purificd in the usual manner,
and 1t 1> well to scrape the ulcer and pare away its margins ; after arrest-
ing the bleeding, the raw surface is impregnated with undilited carbolic
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acid, for it is very important to obtain a wound as aseptic as possible.
The opening is then enlarged in any direction that may scem most suitable,
the flaps arc turned aside and the diseasced area is exposed.  The simplest
plan 1s to apply a trephine larger than the necrotic area and to saw through
the outer table of the skull.  Very frequently the sequestrum does not go
deeper than this and i that case it is advisable not to interfere with the
internal table. .\fter the trephine has been made to divide about half
the thickness of the skull, the whole necrotic area may be gently chipped
away with a chisel and hammer. Should the disease be found to extend
deeper, the trephine can be re-apphied and the remaining portion of the
circle of bone removed. The bone is often very dense and difficult to cut
through and, should the opening not be sufficient, it is not at all easy to
enlarge it with cutting forceps; it will generally be necessary to make
additional trephine openings. Great care should be taken not to injure the
dura mater, because of the danger of septic meningitis. Therefore, unless
any important symptom calls for it, the dura should not be opened. The
cut surfaces of bone left should be sponged with undiluted carbolic acid.

As these operations are usually undertaken in cases of open wounds,
it 15 not easy to close the wound again, and usually it must be packed
with 1odoform gauze. This is probably the best trecatment when the
mternal table has not been removed, and it should be continued until
the whole wound 1s covered with healthy granulations. Then skin-grafting
should be employed (see Part I, p. s5o0) otherwise there may be great
delay 1n the healing of the wound owing to the difficulty of contraction.

When however the whole thickness of the bone has been cut through
and the dura has been exposed, 1t 1s better to attempt to close in the
exposed dura mater at once by some form of plastic operation. In some
cases the edges can be brought together by loosening the scalp freely.
In others it may be necessary to make a curved incision outwards and
downwards from one angle of the wound so as to allow a portion of the
scalp to be turned in over the wound (see Part L., p. 179). With this
treatment the patient i1s much more likely to recover and to escape com-
plications than when medicinal treatment alone 1s adopted.

The syphilitic bone diseases of infancy and childhood do not call for
special mention. The treatment is that of congenital syphilis (see Part
II1., p. 205), and, so long as the skin has not ulcerated, 1t will in most
cases suffice to employ the ordinary anti-syphilitic treatment.

CRANIO-TABES.

Very little need be said about congenital defects in the skull because
therc is practically nothing to be done for them. In some cases there
may be so much atrophy of the skull as actually to lead to the formation
of perforations in the bone. This condition i1s common in the skulls of
aged people and cannot be averted.
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Cranio-tabes is a localised thinning of the skull in infants which s
essentially due to rickets. By some authoritics it has been ascribed to
congenital syphilis, but it scems probable that rickets is the chief factor
in its production.  The condition of cranio-tabes shows itself cither by
imperfeet ossification of the skull or by subscquent malformations  of
portions of the crantum in which ossification has alrcady taken place. The
result 1s that the cranial bones Dbecome thickened in some parts, while
in others, especially where  they are subject to pressure,  they  become
extremely thin and openings through the bone may actually form.  The
condition 1s most marked over the parietal and occipital bones where
the head is subject to pressure, the result being that the skull is usually
flattened posteriorly.  Along with cranio-tabes, signs of rickets may be
found in the bony skeleton elsewhere, and also various nervous symptoms,
such as laryngismus stridulus, which are characteristic of the ricketty
condition and which may in part be ascribed to actual irritation of thc
cerebral cortex by pressure.

Treatment.--The treatment of this condition 1s the treatment of
rickets (sce Part II1.. Chap. XIII.).  When an infant shows a tendency
to rickets, care should be taken that its position is frequently changed, so
that there 1s no prolonged pressure on any individual cramal arca; if the
bone has actually become thinned, some arrangement, such as a celluloid
or aluminium shield, or a ring-pad, must be devised to take off pressure
altogether.

LIEONTIASIS OSSTUNML

This condition is the reverse of the preceding one; in it the bone is
immensely thickened from causes which are not definitely determined.
A somewhat similar condition of hypertrophy of the skull may also occur
in osteitls deformans, but we need say no more about it here as there is
practically no treatment for it (sec Part IIL., p. 217).

Leontiasis ossium consists of thickening of the bones of the skull,
which are much distorted in appearance owing to the presence of local
osseous deposits. It sometimes gives rise to a sort of leonine aspect,
hence the name, Leontiasis. These new-formed bosses of bone may occur
on the cranial bones or in connection with the jaws,——especially the upper ;
they give rise to remarkable deformities and to various pressure symptoms.
For example, when the bosses are on the upper jaw or the frontal bone,
the pressure is very apt to be exerted in the orbit and this may lead
to loss of sight.  When the vertex is affected, the pressure may cause
various brain symptoms.

Treatment.—The discasc is very slow in its progress and we know
of no means of checking it. In some cases however surgery may be of
value for the relief of the pressure symptoms. Lor example, when a
tumour 15 growing towards the orbit and interferes with vision, or when it
presses on the brain, the removal of the particular boss of bone is indicated.
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At the same time it must be remembered that the operation is a purely
temporary expedient; it is merely employed to relieve the symptoms,
and does not in any wav lcad to a cure of the disease.

NEW GROWTIHS OF THE SKULL.

Tumours of the various types which are met with in other bones
occur 1n connection with the skull.

EXOSTOSES.— Among the commonest tumours of the skull are pro-
bably exostoses, of the hard or ivory form. They occur chiefly on the
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F16. 9-—EX0STOSES OF THE SKULL. 4 shows the ordinary form of the ivory exostosis
aflecting the outer table only; the thick black line @ represents the incision in the skull
necessary for its removal. This may be made with a gouge, a parting tool, or a circular
saw. If the growth be small enough, the circle may be made with a trephine. 5 is the
same form of growth springing from the inner table, while in C the growth (usually
spongy) affects the entire thickness of the hone.

frontal bone, or in the bony auditory meatus. Usually they grow from
the external table of the bone and do not give rise to any syvmptoms;
sometimes, however, they may arise in the neighbourhood of the orbit
and may cause serious pressure on the optic nerve. If the exostosis be
in the external auditory meatus, the latter may be blocked and hearing
seriously interfered with.

Treatment.—These 1vory exostoses grow very slowly, and, as a rule,
unless they are causing deformity or pressure symptoms, they need not be
interfered with. Their removal is very difficult and not altogether free from
risk owing to the cxtreme density of the growth. Any attempt to chisel
away the mass—as is done in spongy exostosis—requires a force that may
cause serious jarring of the brain and possibly also fracture of the skull
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When the exostosis is quite small and can be enclosed in the crcle of a
trephine. a cirele of the bone including the exostosis should be taken out.
When however the tumour i large and irregular in shape, the best plan 15 to
remove it by means of a burr, or a
saw worked by a dental engine, keep-
ing just outside the area of the tumour
so as not to have to cut through the
very dense bone (see g, 9).
SARCOMATA.—T'hese tumours
are rarely removable, but m some
cases, when they have originated n
the interior of the bone, it may be
worth while attempting an operation.
Under such circumstances a large
flap of skin only, avoiding the deep
fascia, must be turncd down well
beyond the arca of the tumour, and
by means of a crcular saw, or a
Gigli's saw (see Fig. 10), the skull 1s
cut through at a distance of about
an inch beyond the growth and the

whole mass removed with the tumour

attached.  When the tumour 1s grow-
ing from the diploc or the external

: R table, this operation may be success-
(PR —)

F16. to.—GiGti’s Saw.  ‘lhe sawis a ﬁnely_ teni- de re%ed b ' the ’I'OW(h it i% worth
pered wire with a low screw-thread round it.  This is pres: Y g :

introduced (by a special introducer if necescary) i 3 = . i 3
between the dura and the bone between two trephine tr)lng’ pI'OVldCd that the ()puatlon be

holes. The handles are then hooked on and the bone  (Jone hefore scrious pressure on the
i~ rapidly divided. It is a most useful saw for many press
purposes, as its fineness enables it to be passed where  hrain has been caused. and before
others will not go.  Sce also Part I 1., p. 22. ' ' J _
the dura mater has become involved.

When however the skin over the tumour 1s so thinned or infiltrated that it
has to be removed, the operation cannot be performed, because a large gap
would be left with the brain exposed and without any likelihood of healing.
No doubt in some cases, when the defect is small, it might be possible to
All 1t by means of a flap from the arm, as in the method of repairing the
nosc (see " Plastic Surgery of the Face "), but when the tumour has attained
such a size as to mvolve the skin to any considerable extent, its removal
15 practically hopeless.

CARCINOMATA. - Carcinomata found on the skull are of course
secondary to carcinomata elsewhere and cannot be dealt with surgically.

ful, and cven when the inner table 1s



CHAPTER TIIL

INTRA-CRANIAL INJURIES.
THE effect of a severe injury to the head i1s not hmited to the scalp or
the skull but 1s also exerted on the contents of the cranium ; various intra-
cranial affections may arise according to the force, the situation and the
nature of the injury, and especially according to whether or not there 1s a
simple or a compound fracture of the skull. The chief of these intra-cranial
affections are, concussion, contusion or laceration of the brain, compression
of the brain from various causes, of which the chief 1s intra-cranial haemor-
rhage, and various inflammatory phenomena, such as extra-dural, sub-dural
or cerebral abscess, lepto-meningitis, phlebitis and thrombosis of the sinuses.

CONCUSSION OF THE BRAIN.

By concussion of the brain 1s meant a state of unconsciousness into
which a patient falls after a severe injury and before enough hamorrhage
has taken place to cause symptoms of compression. Concussion of the
brain is, in fact, practically a condition of shock resulting from disturbancc
of the nervous centres. There has been much discussion as to what
happens in concussion of the brain. The original idea was that an altera-
tion took place in the functions of the brain without any actual lesion, but
much dispute has arisen as to the possibility of this. It has been found
that in patients who have died during the stage of concussion there has
always been more or less hemorrhage into the substance of the brain, and
in some cases distinct laceration has existed ; some authors have therefore
asserted that in all cases of concussion there 1s an actual lesion of the
brain. On the other hand, it certainly seems reasonable to suppose that
when force is applied to the head the semi-fluid brain and the cerebro-
spinal fluid would be forcibly thrown mto commotion and that, as the
result of these violent oscillations of the brain substance, temporary dis-
turbance, ending in more or less complete suspension of function of the
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brain cclls, may result without there being necessarily any actual lesion
The amount of cerchro-spinal fluid present in the skull at the time of the
injury apparently should have a considerable determining effect on the lesions
that occur.  According to Bouchard, if a blow be received during inspiration,
when the brain 1s more or less completely surrounded by cercbro-spinal
flurd, the condition of concussion would be produced, whereas if 1t were
recetved during expiration, when there 1s less cerebro-spinal fluid in the
cramal cavity, the protection of the water-bed would be diminished and the
more scrious condition of contusion would result.

Symptoms.— The symptoms resulting from this disturbance of the brain
vary in degree from drowsiness to complete unconsciousness.  In bad cases
the respiration is very famnt, the pulse 1s hard to feel and often unduly
slow, and there are noises 1n the head, disturbances of vision, etc.  The
stage of concussion however does not last long.  In the course of a time
varymg from a few minutes to three or four hours the pulse improves in
volume, the respirations become deeper, the reflexes return and the patient
begins to recover.  Generally during recovery the patient vomits and may
wander a little.  In severe cases there is complete prostration ; the surface
of the body 1s ¢old, the breathing 1s shallow and quick, the pulse very
feeble and there 1s frequent vomiting.  Rccovery in these cases is often
accompanmed by symptoms of cerebral congestion.

Treatment. —In the treatment of a patient in a state of concussion
two things must be borne in mind. In the first place measures must be
taken to get rid of the shock, while in the second place, great care must
be taken to avoid bringing about too much reaction lest haemorrhage should
occur. The patient should be placed in the recumbent position, with a
very small pillow beneath the head, which must not be too much depressed on
account of the risk of increasing any hamorrhage that may have begun.
Warmth should be applied to the feet and limbs by means of hot blankets
and hot-water bottles.  Strychnine (gr. Lth) may be administered sub-
cutaneously and also camphor, and in bad cases it may be advisable to
put the patient into a warm bath. Thc administration of alcoholic stimulants,
or of ether should be avoided in all but desperate cases, on account of the
great risk of increasing the reaction and bringing about internal haemorrhage.
The patient should be placed inaroom free from noises and bystanders and a
brisk purge should be administered while he is still unconscious (five grains of
calomel placed on the back of the tonguc or one or two drops of croton
oil on sugar). In most cases of concussion there is retention of urine,
especially during the stage of recovery, and this must be remembered and
the urine drawn off with a soft cathcter.  Most cases of concussion will
recover under this treatment ; if recovery is possible, they will even recover
without any special treatment at all.

When reaction begins to set in, it is well to cut the hair close and #
apply cold to the head with the view of arresting any hemorrhage. The
patient should be kept in a dark room, should not be allowed to see
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visitors or to talk, and an ice-bag, ice-cap or Leiter's tubes (see Iig. 1)
should be applied to the head. ‘The confinement to bed should be main-
tained for about a week, because up to that time it is impossible to
be certain that hemorrhage will not occur. During this time the cold
should be kept applied to the head, the patient kept quiet, the bowels
kept freely open by the daily administration of a saline purge, while the
diet should consist of milk and should be restricted in quantity. Trom a
pint and a half to two pints of milk daily will suffice in the first instance,
and this may be gradually increased as the patient improves. As a rule
at the end of a week the patient may he allowed to begin to get about
and the chances of subsequent trouble are comparatively small.

CONTUSION AND LACERATION OF THE BRAIN.

In some cases the laceration of the brain of which we have spoken in
connection with concussion is very marked, and this may occur with or
without fracture of the skull itself. The injury to the brain may bhe just
bencath the seat of the blow, or it may be on the opposite side of the
skull (“contre coup”), and it may vary from a small tear to an extensive
laceration of the cortex. The lacerations are most frequent about the
convexity of the hemispheres, but they are also met with at the base when
the brain has been violently jarred against the bony prominences there.

Symptoms.—The symptoms peculiar to severe lacerations are chiefly
those of 1irritation of the brain. The patient, after recovering from the
primary shock or concussion, shows symptoms of irritation of the cerebral
cortex, such as irrtability of temper, muscular twitchings, irregular move-
ments, extreme restlessness, etc.; the occurrence of these symptoms soon
after an accident always leads to the conclusion that the brain matter
itself has probably been damaged.

Treatment.— The treatment of this condition is the same as that just
described for concussion. In the first instance the concussion symptoms
must be treated, and then great care must be taken during recovery to
avold excessive reaction and to diminish the risk of hemorrhage into the
brain. There 1s no special treatment required for the contusion of the
brain substance. The patient must be kept quite free from all disturbing
influences, and 1n a good many cases the irritable condition gradually passes
off and the patient recovers completely.

COMPRESSION OF THE BRAIN.

After the symptoms of concussion have passed off, the patient may
cither continue well or he may again lapse into unconsciousness, from
which it may be impossible to arouse him. This unconsciousness is due
to compression of the brain, which may arise from various causes. Com-
pression coming on a few hours after the injury is in all probability
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duc to intra-cranial haemorrhage.  When there is no reaction at all, the
compression may be duc to a depressed fracture (see p. 18), and is usually
increased by some intra-cranial haemorrhage.  \gain, the symptoms of
compression mayv supervene at a later period, and are then probably due
to cercbral mflammation and abscess.  The diagnosts and  appropriate
treatment of these conditions are dealt with in Chapter IV,

The general symptoms of compression of the brain arc profound loss of
consciousness, stertorous  breathing, stow pulse and unequal puptls, the one
on the side of the effusion being usually widety dilated and fixed.  If the
pressure be not rehieved, the patient may remamn unconscious for some
hours and then gradually die from heart failure.  We shalt here take com-
pression due to intra-cranial hwemorrhage.

INTRA-CRANIAL HAMORRHAGE. This may be either extra-
dural or mtra-dural : an intra-dural hemorrhage again may be meningeal,
that 1s to say beneath the dura or into the pia mater, or actually into the
substance of the brain.  When the hemorrhage occurs rapidly after an
mjury sand m such amount as to give rise to marked compression, it s
probably extra-dural and most frequently results from rupture of the middle
meningeal artery or one of its branches. The next most frequent causce
of compression due to intra-cranial haemorrhage 1s probably rupture of onc
of the vesscls of the pia mater; another 1s rupture of one of the large
venous sinuses in the brain ; in the latter case the symptoms are more gradual
in onsct, partly because the bleeding is slower and partly also becausc this
condition 1s usually associated with fracture and the blood escapes under
the scalp.

Rupture of the middle meningeal artery.—The middle meningeat
artery is the largest branch of the internal maxitlary trunk and enters the
skull through the foramen spinosum, runnmg upwards in a groove in the
greater wing of the sphenoid.  About one centimeter above the foramen it
divides mto an anterior and a posterior branch, of which the anterior is
the larger and runs on in a groove across the greater wing of the sphenoid
and thence across the anterior inferior angle of the parietal. It is then
continued upwards almost parallel with the anterior border of the bone.
It sends branches forwards and backwards over the frontal and parictal
bones. The posterior branch passes more directly backwards over the
squamous portion of the temporal bonc and turns upwards near the
postcrior inferior angle of the parietal, running just in front of the posterior
border of the bone. It extends towards the middle line and its branches
run as far back as the lateral sinus. Throughout their whole extent both
branches of the artery lie in grooves in the bone, converted into channcls
by the dura, and are much more adherent to the latter than to the
bone. The antertor branch is the one usually torn.

The main branches of this vessel are in close relationship with various
motor areas of the cortex, and thus h&morrhage from them may cause
direct pressurc upon these arcas and give rise to paralysis, which varies
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according to the seat of the rupture and the extent of the hamorrhagc.
[t is very necessary to know the external surface markings which will
enable the artery and its branches to be mapped out upon the scalp.  The
following are the chief landmarks: the anterior branch of the middle
meningeal 1s situated about an inch and a half behind the cxternal
angular process of the frontal bone and about the same distance above

Fig. rr.—MippLE MeNiNGEAL HieEnvorrRHAGE. The fracture is seen to traverse both

the vault and the base of the skull. The situation of the clot is the one usually met with.
(Helferic/.)

the zyvgomatic process.  Another method given is to draw a line from the
middle of the glabella! to the apex of the mastoid process and at the
mid-point of this line to draw another at right angles to 1t; the point
where this line crosses one drawn from the glabella to the external
occipital protuberance will indicate the position of the artery (sce Fig. 23).
The posterior branch crosses the posterior inferior angle of the parietal
at a spot corresponding to the point of intersection of a base line drawn

'The glabella is the smooth space directly above the voot of the nose, midway between
the two supercihiary ridges.
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from the glabella backwards to the external occipital protuberance and
another drawn at right angles to this slightly behind the tip of the
mastoid process. ~

Rupture of the middle meningeal artery generally occurs in connection
with a fracture of the vault or the base of the skull, the line of fracture
traversing the groove in which the artery lics (see Iig. 11) or crossing the
foramen spinosum itself and tearing the vessel.  Rupture of the artery may
however occur without any fracture and is then probably due to forcible
detachment of the vessel from its groove in the bone due to the alteration
in the shape of the skull resulting from the sudden application of violence,
the artery being torn in the process of detachment. Haemorrhage of this
kind without fracture occurs most commonly in adults, probably because
in children the dura mater 1s more closely adherent to the bone and
therefore less ecasily separated from it when the skull is compressed.

The blood from the torn vessel 1s poured out between the dura mater
and the skull and rapidly detaches the former from the bone. This blood
soon clots and, according to the amount of clot, pressure is exercised upon
the subjacent brain. The amount of clot may be twelve ounces or more
and this will of course give rise to very serious compression of the brain.
When the amount of clot is small, the effects of the pressure are
manifested in one hemisphere only, the paralysis resulting from the
pressure upon the motor areas being unilateral and possibly limited to
particular centres. As the clot increases in size, however, the entire
hemisphere shows the effect of pressure and in extensive hamorrhages the
opposite hemisphere 1s affected as well. As a rule the tendency of the
blood is to spread downwards towards the base of the skull, and one of
the typical symptoms, namely, dilatation of the pupil on the affected side,
is probably due to clot passing downwards and pressing upon the third
nerve. Should the rupture of the artery be accompanied by fracture of
the skull, some of the blood escapes beneath the scalp and may form a
distinct haeematoma. Should the fracture be compound, there may be free
escape of the blood externally, in which case the pressure symptoms may
be absent or very shght.

Symptoms.—3Vhen haemorrhage from the middle rraleningeal artery follows
a fracture of the skull there 1s usually a history of temporary concussion
followed by reaction and a lucid interval. This lucid interval varies from a
few minutes to a few hours, and then occurs gradually increasing drowsiness,
finally ending in coma. The duration of the lucid interval, and indeed its
existence, depends of course on the rapidity with which the blood is poured
out and also on whether there is a laceration of the brain accompanying
the injury.  When the hemorrhage occurs rapidly or when there is also
laceration of the brain, the patient may not have rallied from the primary
shock before the am.ount of blood poured out has become so great as
to produce compression.

When the compression is complete, the patient lies in a comatose con-
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dition characterised by a slow and usually full pulse, by slow and often
stertorous respiration, with dilated and fixed pupils, the dilatation being most
marked and sometimes indeed only present on the side of the hamorrhage.
Other symptoms are paralysis, which varies with the position of the clot
and 1s due to pressure on the motor areas of the cortex. In some cases
there may be spastic contractions of various muscles with twitchings or
cven epileptiform convulsions ; when these occur. some laceration of the
brain substance is generally also present.  Following this period of irritation
there will be paralysis if the clot be over one of the motor centres, limited
at first to that centre but extending later and perhaps involving the whole
hody.

Prognosis. The prognosis of intra-cranial hemorrhage 1s bad : unless
operative measures be adopted 1t 1s hopeless.  The case, if left to itself.
usually ends fatally within a few hours from the intra-cranial pressure :
in the few cases that have recovered the patient has generally been left
In a state of mental or physical disability, or subject to epileptiform con-
vulsions.  Hence the earlier the hemorrhage is arrested and the clot
removed the Detter, for, even though the compression may be relieved
and the patient’s life saved Dy operation at a later period, the brain will
probably be unable to cxpand, or fatal cedema of the brain may result.

Treatment.—The head should be entirely shaved, and the scalp
scrupulously purified (see p. 7). When the patient is comatose, no
anwesthetic 15 necessary @ chloroform should be chosen 1n preference to
cther when one is required as it causes less cerebral congestion.  Even
where an anasthetic 1s employed it is only required for the skin incision
as a rule, an occastonal whiff being all that 1s necessary afterwards.  The head
1s turned to the opposite side and steadied on a sandbag.

Unless the symptoms or the situation of the fracture point to rupture
of the postertor branch of the middle meningeal, the anterior division should
first be exposed.  This 1s most conveniently found about an inch and a half
behind and about the same distance above the external angular process
of the frontal bone. A\ large semilunar flap with its convexity upwards
should be rapidly turned down with its centre opposite this spot, the peri-
cranium, the temporal fascia and the temporal muscle being carried down with
the flap. The bleeding vesscls are scized with pressure forceps and usually
will not require hgature ; the weight of the forceps keeps the flap out of the
way. .\ fissure should be looked for, and if found the trephine should be
applied over 1it, the pin being inserted just to one side of it, about an inch
above the level of the zygomatic process. Usually the presence of a fissure
1s indicated as soon as the flap 1s turned down by extravasation of blood into
the temporal muscle. It is always best to trephine over the fracture first,
because the blood may come from one of the smaller twigs and not from
the main branch. When no fissure can be seen, the pin of the trephine
should be applied over the anterior inferior angle of the parietal bone. The
trephine should have a conical crown so that it cannot slip into the cranial
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Fig. 7). It should be

cavity after the bone has been divided  (see M
very thin: if, how-

remembered that in this situation the bone is usually
ever, the diagnosis be correct, there will be httle risk to the dura, which
is widely separated from the bone by the clot. The 01)01‘;1t10n.()1 tre-
phining has been already fully described  (sce p. z2).  The circle  of
hone removed should be placed temporarily beneath the scalp (see po 24)
in casc it should be required afterwards.

As a rule the clot is at once exposed and bulges into the opemng, but
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F1G. 12.—METHOD OF SECURING A RUPTURED MIDDLE MENINGEAL ARTERY IN THE
Dura MaTer  The trephine hole is seen above exposing the clot. The bone has been
rapidly removed in the downward direction by Hoffman’s forceps and the bleeding point
thus exposed. This is seized in catch forceps and the vessel under-run above and below.
The upper thread is seen in place, the lower one is being inserted.

does not usually pulsate : should it do so, it genecrally means that free
hemorrhage is going on, the pulsation being communicated not from  the
brain but from the open end of the torn artery. The clot should now be
vently removed with a blunt scoop or an egg-spoon, and any debris car
be flushed out with a weak solution of sublimate (1-8oo00) at about the
body temperature.  Care should be taken that the irrigation 1s not appliec
under pressure, as otherwise 1t might detach the dura still further : th
escape of the fluild must be perfectly free. Should the torn vessel not b
sufficiently exposed—which usually means that the rupture is lower down—
portions of the skull should be rapidly cut away downwards in the cours
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of the vessel with Hoffman's forceps.  In the meantime, should the bleed-
mg be free, 1t may be temporarily arrested by thrusting the finger between
the dura and the bone in the direction from which the blood comes, while
the skull 15 being cut away with the foreeps.  Dacept when  the
vessel 1s torn very low down, it is generally casy to get at it by the removal
of sufficient bone. It 15, however, often cxtremely difficult to apply a
hgature to the vessel, as it lies on the dura mater deep down in the
wound, and the best plan 1s to underrun the vessel on cach side of the
rent, using a fully-curved Hagedorn needle threaded with fine catgut, the
ncedle being passed through the dura mater beneath the vesscl and the
lhgature tied over it (see Fig. 12).

Should the vessel be injured at a point where 1t 15 not quite free from
the groove in the bone it can usually be easily detached with a probe or,
if nccessary, more bone may be removed. In some cases the groove in
the parietal bone has been converted into a canal, which may be con-
tinued upwards for some distance from the foramen spinosum, and it may
then be necessary to chip the bone away gradually until the bleeding

Fic. 13.—Tue “ PARTING TooL” FOR OPERATIONS UPON THE SKULL. By means of
this instrument a groove or furrow can be very quickly cut in the bone. ‘The cross
section of the cutting edge 1s seen in .Y,

point 1s cxposed. This should be done either with a sharp gouge or with
a parting tool (see Fig. 13), the advantage of the gouge being that a
hammer 1s not required ; the jarring caused by the hammer is apt to be
prejudicial.  When the parting tool is used—-and this 1s sometimes more
convenient—the hammer must be used very gently. These measures are
successful 1n most cases, but, if the artery be lying far down in the canal,
the best plan is to pack in a quantity of Horsley's wax,! forcing it down
the canal with a plug of gauze and a probe. It is only extremely rarely
that such a measure as ligature of the carotid will be required.

Should the anterior branch of the middle meningeal artery be intact,
the posterior division should be cxposed before completing the operation,
and this is done, as has been said, at the point of intersection of a line
passing from the external angular process of the orbit backwards to the
occipital protuberance with one running vertically upwards from the
posterior margin of the mastoid process. The steps of the operation
are practically similar to those just described.

' This 1s a mixture of beeswax 7 parts, almond oil 1 part, and salicvlic acid 1 part. Tt
should be kept under 1 in 20 carbolic solution in a wide-mouthed stoppered jar and made
ready for use by pinching off a fragment of suitable size and softening it by kneading with the
fingers.  Ttas left 7 situ.
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After the clot has been removed and the artery sccured,  the nest
(uestions that arise are whether drainage shall be eniployed and whether
the portions of the bone removed shall be replaced. The answers depend
practically entirely on the expansion ol the brain that follows removal of the
clot.  When the bleeding has quite ccased and the brain expands futly, so
that the dura mater is again cvervwhere in contact with the bone, there s
no nced of drainage, and the portions of bone removed may be put back
in place cither as one large circle or in several small picces. When, how-
ever, the brain does not expand at once, a cavity is left hetween the dura
and the skull, into which oozing will take place and a clot may again form
and again cause pressure : under these circumstances, thercfore, it s advis-
able to insert a drainage tube, so as to allow of the escape of the fluid
blood. I'urther, when the brain does not expand properly, it is of course
out of the question to replace the bone removed Dby the trephine.  When
a drainage tube is employed, 1ts end should lie over the hole in the skull,
and it may generally be removed in two or three days.  \fter the wound
has been stitched up with a continuous suture the ordinary antiseptic dress:
ings are applied and the patient put back to bed, propped up in the semi-
recumbent position-and kept upon an entircly flmd diet.

Sub-dural hemorrhage.--1n the opcration just described the dura
mater is not opened, the entire procedure being extra-dural.  In some cases,
however, it 1s found after exposing the dura mater that there 1s no blood
between the membrane and the bone, but that the dura bulges outwards
into the wound, shows the presence of dark Dbluish-black clot beneath it
and does not pulsate. It 1s then clear that hemorrhage has occurred into
sub-dural space cither from the middle meningeal branches, the dura mater
being torn and allowing the blood to escape inwards, or from the vessels
of the pia mater. Under these circumstances the dura must be opened
in order to remove the clot and secure the bleeding vessels. It is well to
employ a curved incision in the dura so as to turn aside a semi-circular flap
of the membrane with its convexity downwards; this takes the line of
incision as far away as possible from that in the skin.  The incision should
run about a quarter of an inch from the margin of the bone, and should
be made first with a sharp knife, and then with a blunt-pointed pair of
scissors. such as are used in eye operations.  This caposes the clot (sce ig.
r4), which is removed in the manner above described ; the bleeding vessel
is sccured either by picking it up in forceps or by underrunning. The
wound in the dura is stitched up again, and no drainage nced be employed
if the brain expands properly during the operation. In stitching up the
dura, however, it 1s well not to use a continuous suture ; it is better to
put mn a few interrupted stitches, leaving intervals between them through
which blood and serum may oscape outwards. If the brain does not
expand properly. a fine horsehair drain should be introduccd beneath the
dura and brought out at one corner of the flap. This is kept in position
for two or three days.
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Hemorrhage from the vessels of the pia mater.——In some cases
the pia mater may be lacerated and hemorrhage then takes place upon
the surface of the brain, into its substance or between the convolutions.
Usually a force sufficient to tear the pia mater also lacerates the brain, so
that the case is one of laceration of the brain with hamorrhage on the
surface, and consequently the symptoms are those of concussion and lacera-
tion of the brain followed afterwards by slight symptoms of compression.
The compression symptoms are not so severe as those produced by hemorr-
hage from an artery such as the middle meningeal and they are more
localised owing to the damage being confined to a portion of the cortex.

FiG. 14. —INCISIO\ Oor¥ THE DURA MATER FOR SuB-DURAL HAMORRHAGE. A small
nick is first made in the dura with . knife and one blade of a pair of fine blunt-pointed
scissors is inserted in it. The figure shows the clot exposed by opening the dura. The
incision in the latter is indicated by the dotted line. It should be about & inch from the
bony margin of the aperture.

Treatment.-—The question of operation is determined by the amount
of compression. If there be distinct evidence of pressure upon a particular
centre, even though there be no general symptoms of compression, it is
well to open the skull over that point and remove the clot. If left, the
pressure of the clot may cause softening of the brain beneath and per-
manent damage ; or the clot may be imperfectly absorbed, when a blood-
cyst 1s produced, leading to permanent pressure on the brain: or, finally,
the organisation of the clot may cause adhesions between the membranes
leading to violent headaches, epileptiform convulsions, or mental derange-
ment.

After removing the bone and dividing the dura mater, the clot should

be removed by gentle irrigation with warm salt solution (see p. 29). Any
PT. V. D
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bleeding points present after removal of the clot should be taken up and
twisted or tied.  .\s a rule the hremorrhage can be casily arrested by gentle
pressure with a hot sponge. \fter the bleeding has quite ceased, the
opening in the dura should be stitched up, a picee of sterilised gold-foil
larger in circumference than the trephine opening being placed between the
bram and the dura so as to prevent adhesions, the portions of bone
replaced and the wound stitched up. In some cases it is well to put in
a few threads of horschair to act as a drain.

Hamorrhage from other vessels.—Injuries of other vessels inside
the skull are rare compared with rupture of the middle meningeal.  Apart
however from that artery other small vessels on the outer surface of the
dura mater may be injured, or the internal carotid itsclf may be torn
in fractures of the base, or there may be hamorrhage from various cerebral
sinuses, usually as the result of fracture. The longitudinal sinus is the
one most commonly affected.

Symptoms.— The symptoms of bleeding from a sinus arc those of intra-
cranial heemorrhage from other causes, but, as a rule, localising symptoms
are not distinct, owing to the situation of the bleeding. The compression
also 1s not so rapid as in hemorrhage from the middle meningeal,
nor 1is it so severe, owing to the lower pressure of the blood in the sinuses.
Bleeding from the superior longitudinal sinus 1s always associated with
fracture of the skull, and consequently it is usually accompanied by a
diffuse haematoma of the scalp. The occurrence of a hamatoma on the
vertex associated with symptoms of compression is a valuable diagnostic
point and may indicate where the rupture of the vessel has taken place.

Death does not necessarily follow in these cases, cven when no opera-
tion is performed, owing to the slight pressure under which the blood is
poured out. Various consequences may, however, follow, chiefly from
adhesions, which may give rise to epileptic fits or mental disturbance at a
subsequent period.

Treatment.—\When the fracture runs across a sinus, such as the
superior longitudinal, and there is a hematoma with signs of compression,
the proper treatment is of course to open the skull in the situation of the
sinus. It 15 well to make the trephine opening a little to one side of the
sinus, and then, if necessary, to enlarge the opening in the bone by clip-
ping away portions with Hoffman’s forceps. In this way the risk of
laceration of the sinus with the teeth of the trephine is avoided. On
removing the bone, blood may be found between it and the dura, but it
1s generally advisable to open the latter in the manner already described
(see p. 48), as there is usually sub-dural hamorrhage as well. In some
cases the opening in the sinus may be stitched up, or an attempt may be
made to tie the vessel between two ligatures after opening the dura mater.
That, however, is not at all an casy matter, and one is very apt to
lacerate the sinus still further, so that in most cases where it is impossible
to stitch up the opening in the dura mater the best plan is to plug the
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wound with gauze and to re-apply the flap temporarily.  After a couple of
days the gauze may be removed and bleeding will not recur.

After-treatment.—In all these cases of haemorrhage the patient may as
a rule be allowed to sit up and be regarded as well when the wound has
healed.  After three or four days there is little or no probability of recur-
rence of the hmemorrhage, and after ten davs, when the wound may be
considered to be healed, any risk of inflammatory troubles will probably
have completely passed away.



CHAPTER, I¥
INTRA-CRANLAL SUPPURATION.

THE following forms of intra-cramal suppuration may follow injuries, especi-
a]ly' compound fractures: (r) suppuration between the dura mater and the
skull : (2) localised suppuration beneath the dura; (3) diffuse lepto-
meningitis; and (4) cerebral abscess. These conditions may also arise
as the result of suppurating wounds of the scalp or ncerosts of the skull,
and may follow suppuration in the frontal sinus, the middle ear, and the
mastoid antrum. The processes are very similar whether they arise from
mjury or from disease, but it will be more convenient, as far as treatment
1s concerned, to speak first of intra-cranial suppuration as it arises after an
injury, and subsequently of the affection as it originates from disease,
notably of the middle car.

INTRA-CRANIAL SUPPURATION FOLLOWING INJURY.
EXTRA-DURAL SUPPURATION.-This condition very rarely

follows an injury unless there be an external wound, and it most often
complicates compound fracture. Sub-dural abscess may, however, result from
an acute osteo-myelitis subsequent to an injury without an external wound.
The affection begins as an inflammatory thickening of the outer surface of
the dura mater with cffusion of fluid beneath it in the majority of cases
suppuration subsequently occurs between the membrane and the skull
and leads to the formation of an extra-dural abscess.

When there is no external wound or when the inflammation occurs at
a little distance from the wound, there is devcloped what is known as
* Pott's puffy tumour” over the seat of the suppuration. This is a limited
cedematous swelling of the scalp associated with symptoms of meningitis
and subsequently of compression. The puffy tumour is due to the effusion
of fluid beneath the pericranium accompanied by cedema of the tissues
superficial to the affected part. It almost always indicates the formation
of an abscess between the bone and the dura mater, and usually also
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necrosis of the inner table, or, it may be, of the whole thickness of the
skull.  When there is a compound fracture, and consequently an open
wound, this puffy tumour will not necessarily occur, but the wound as a
rule becomes unhealthy, the granulations are pale and flabby, the sceretion
becomes diminished and foul, the pericranium is detached from the surface
of the skull in the vicinity, leaving a considerable amount of bare bone
exposed, and there 1s an wedematous condition of the parts around.

In connection with this local condition there is marked pyrexia, head-
ache and very rapid pulse : there mayv be rigors, and, when the pus cannot
escape externally, there is a gradually increasing drowsiness, often accom-
panied by delirtum or epileptiform convulsions, ending in more or less
complete coma. In fact, symptoms of compression sct in as the collection
of pus bencath the skull increases in size.

In compound fractures this condition usually comes on two or three
days at least after the injury:; sometimes it may occur at a later period.
The first thing that happens after the fracture is concussion, which is
usually followed by an interval of consciousness ; symptoms of compression
without fever, and due to intra-cranial hemorrhage, may then arise, and
subsequently suppuration of the clot takes place accompanied by fever,
shivering, and the other symptoms already mentioned.

Treatment.—The treatment consists in immediate and thorough opening
up of the inflamed area. When there is no external wound, a flap should
be turned down exposing the centre of the puffy tumour, and 1t is well to
make this flap large, as a considerable amount of bone may require
removal.  When, however, a wound already exists, and especially when there
1s a fracture or a fissure present, the wound must be enlarged in any
direction that seems most desirable. The periosteum will be usually found
detached, and a large circle of bone should be removed and the pus
allowed to escape from between the dura mater and the skull. The state
of the divided bone must be carefully examined for the presence of sup-
purative osteo-myelitis, and 1if the diploé be unhealthy at the point of
section, the bone should be freely dealt with in the manner already
described for acute osteo-myelitis (see p. 30). Unless the collection of
pus be large and the diplo¢ be healthy, it is well to make the opening
in the bone almost co-extensive with the collection of pus beneath, so as
to admit of proper drainage. By doing this also time is frequently saved,
for it is not uncommon for the bone over the area of suppuration to be
more or less completely necrosed.

After the inflamed region has been thoroughly opened up, the pus
should be gently washed away with a stream of weak sublimate solution,
when the dura mater will usually be found thickened and covered with
lymph, or cven actually sloughing.  Some surgeons advocate scraping the
cavity, but it must be borne in mind that the vitality of the dura mater,
if not actually destroyed, is in a very precarious state, and that any rough
treatment, such as scraping, mayv lead to perforation and infection of the
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sub-dural tissues.  Besides, seraping an acute abscess is not a satisfactory
procedure, as it 1s apt to open up fresh paths for the penctration of the
bacteria. It s well to touch the divided surfaces of hone with pure carbolic
acid so as to shut off the Haversian canals from infection, but great care
must be taken that the acid does not get on to the dura mater.

When a flap has been turned down, onc or two large dramage tubes
should be introduced at the corners of the flap and the remainder stitched
up.  On the other hand, when a wound has existed previous to operation,
it 15 perhaps best to pack 1t lightly with cyanide gauze for three or four
days and then, when granulation 1s progressing satisfactorily, to attempt to
bring the edges together, making due provision for the dramage of the
deeper parts.  The risk in these cases 1s of extension of the discase n the
bone or of infection of the meninges leading to a suppurative lepto-meningitis.

SUB-DURAL SUPPURATION.—This may occur cither as a localised
collection of pus or as a diffuse lepto-meningitis.

Localised Sub-dural Suppuration.—As a rule, the result of the
mflammation of the dura mater is to cause adhesions between that mem-
brane and the arachnoid, and thus, for a time at least, the sub-dural
spacc may be shut off.  Pus may then form among these adhesions, so that
there may be a considerable abscess without any general infection of the
sub-dural space. As this abscess enlarges, it causes ulceration and superficial
suppuration of the cerebral convolutions beneath, or a fresh abscess may
form somewhat deeper in the brain and not communicating with the sub-
dural abscess. If the casc be left to itself, the dura mater may slough and,
if there has been a compound fracture, the pus may find its way externally,
but as a rule the patient dies from cerebral compression, from extension of
the affection to the general meningeal cavity, or from decper-seated cerebral
abscess.

The symptoms are practically the same as those already referred to,
but 1t 1s not uncommon to have more cerebral irritation than in the pre-
ceding cases. It is however as a rule impossible to diagnose a sub-dural
abscess from an extra-dural one until the parts have been fully exposed.

Treatment. The abscess cavity must be freely opened, but care must
be taken not to break down the adhesions about the dura mater and
the arachnoid which shut off the sub-dural and sub-arachnoid spaces from
the abscess cavity.  The procedure in the early stage of the operation is the
same as that just detailed (sec p. 53) up to the clearing out of the extra-
dural abscess. The sub-dural abscess may or may not be combined with
an extra-dural abscess, but in any case, when the dura mater has been
exposed it should be opened at about the centre of the circle and, if pus
escapes, the opening should be frecly enlarged. It is well to wash out
the abscess cavity with weak sublimate solution (1-8000) or boracic lotion,
but the greatest care must be taken to avoid using force that might break
down the barrier around the abscess cavity. If the dura mater be stoughing,
the necrotic area should be clipped away. Large drainage tubes should
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be inserted, stitches put in the flap and an antiseptic dressing applicd.
Even when the case is one of compound fracture, it is well to bring the
cdges of the skin together if possible, after providing for free drainage,
because there is a very great risk of the occurrence of hernia cercbr,-
a condition which will be treated of more in detail later on.

The after-treatment of the case is simply that of an abscess, and if all
goes on well, the patient generally recovers rapidly. If the contrary be
the case it will be from extension of the suppuration to the meninges, from
the formation of an independent cerebral abscess, or from the occurrence
of hernia cerebri ; these conditions must be treated in the manner described
under their respective headings.

Diffuse Lepto-Meningitis.—When the mmflammation extends to the
sub-dural space and there are no adhesions to localise it, the disease
rapidly spreads over the surface of the entire hemisphere ; it 1s usually most
marked about the seat of infection and spreads thence towards the basc
of the brain and then along the spinal cord. .After a short time the brain
becomes covered with pus and lymph, and it i1s probable that the surface
of the brain is also involved in the inflammatory process; at any rate there
is usually some softening with or without haemorrhagic infiltration.

The disease is one of extreme gravity and is characterised by pyrexia,
distressing headache, gradually increasing drowsiness and often by declirium
and epileptiform convulsions. At first cerebration may be over-active and
the intelligence unimpaired, but in the later stages the patient becomes
imore and more unconscious. The pulse is at first very rapid, but later
on, when symptoms of compression appear, it becomes slow, full and
bounding. There may be rigors, and the temperature, at first continuously
high, may later on assume a hectic character. There may be various
motor paralyses, especially affecting the cranial nerves. There is often a
good deal of rigidity of the limbs and retraction of the head.

Treatment.—When the disease is once established there 1s very little
prospect of effecting a cure. If there be a scalp wound with a fissure of
the skull, the wound should be enlarged and the bone freely removed
with the trephine and Hoffmans forceps. The dura mater is then laid
widely open so as to provide the best possible opportunity for the escape
of the pus. Additional trephine holes may be made towards the base of
the skull, and an attempt may be made to wash out the pus with a gentle
stream of sterilised salt solution (.75 per cent.) or warm boracic lotion.  As a
rule however no particular good will follow these operations in the true
diffuse form of the affection; they are only likely to succeed when there
is a more or less localised collection of pus. The disease 1s so extensive that
it is impossible to cleanse the whole surface of the brain, which is itself
cedematous and swollen and more closely in contact with the skull than
usual, so that fluid introduced, ¢ven under considerable pressure, will not
diffuse itself over the surface sufficiently to wash away the pus. Again,
drainage, whether effected by tubes or by horsehair passed between the
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openings, will only drain the immediately adjacent arca and will be useless
to the hemisphere at large.  Hence, while it is worth while to open up
the wound when one is present, in the hope that the affection may be more
or less localised, the chances of doing good by any further operative measures
are extremely slight if a diffuse general infection be found.  If irriga-
tion be attempted in these cases, great care must be taken not to
employ it under pressure, as otherwise the fluid may find its way towards
the base of the brain in such quantitics as to causc fatal compression.

INTRA-CEREBRAL SUPPURATION. — \fter a compound fracture,
or as a result of suppurative processes inside the cranium, suppuration
may take place in the substance of the brain with or without an inter-
vening  inflammation of the cerebral membranes or adhesion of those
membranes to one another. The result 1s an abscess m the brain which
1s usually situated in the white substance ncar the surface and generally
underneath the scat of the injury. The infection usually takes place by
direct continuity, the membranes becoming adherent and suppuration taking
place not only between the brain and the dura mater but also decper
down 1in the substance of the bramm 1tself. The abscesses of traumatic
onigin are most common in the frontal and parietal lobes, and in that
situation they do not as a rule give rise to any definite localising symptoms.

Symptoms.—The classical symptoms produced by suppuration in the
brain are those of increased intra-cranial pressure, and will be referred to
presently in speaking of abscess as the result of disease.  When the abscess
occurs after an injury, the symptoms may be identical, but in some cases
of compound fracture the symptoms of compression may not be so marked
because the opening in the skull allows of the protrusion of brain substance,
the condition known as hernia cerebri, and this to some extent prevents
the occurrence of marked pressure symptoms.  As a rule the pulse is slow
and the pyrexia is not marked ; in fact, when there is considerable pyrexia
with a quick pulse, the probability is that the case is one of meningeal
trouble rather than of cerebral abscess.  Rigors are common and vomiting
1s not nfrequent.

Treatment.—The treatment is of course to open and drain the abscess.
As has been said, in most of these cases there is already hernia cerebri
and the abscess is situated immediately underneath it.  Under such circum-
stances, all that is usually required, both for diagnostic and operative
purposes, is to introduce a pair of dressing forceps into the hernia and
push it in various directions, expanding the blades from time to time
until pus is reached. When the pusis let out, the adjacent portions of the
brain, which are usually much infiltrated with inflammatory material, may
be scraped away sufficiently to cstablish a free opening into the abscess
cavity, which is then gently irrigated with warm boracic lotion. A drainage
tube should be introduced, and the general treatment for hernia cerebri,
to be presently mentioned, should be carried out.
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INTRA-CRANTAL SUPPURATION RESULTING FROM DISEASE.

As has been already mentioned, intra-cranial suppuration may, and perhaps
most frequently does, occur in connection with discase. more especially of
the middle ear and mastoid antrum. It may also, though more rarely, follow
disease of the frontal sinus or the various sinuses connected with the nasal
cavity. We shall here only take in detail disease of the middle ear, for that
1s by far the most common and most important.

In all these cases the three types of intra-cranial suppuration just
mentioned may be met with, namely, the extra-dural, the localised or the
diffuse sub-dural, and the cerebral abscess. In middle-ear disease these
complications usually occur when the mischief has been of long-standing,
and only comparatively rarely in connection with an acute middle-ear
suppuration. In the old-standing cases the ear and the mastoid antrum
become filled with granulations and foul pus, and the disease extends from
the mucous membrane to the bony walls of the cavity. Indeed, in tuber-
culous cases, the disease may commence as a tuberculosis of the Dbone.
This bone affection may extend in two directions, either upwards to the
upper surface of the petrous bone about the roof of the attic, or backwards
towards the groove of the lateral sinus. The bone becomes inflamed and
the inflammation extends to the outer surface of the dura mater: n
many cases pus ultimately forms between the latter and the bone.

It 1s not at all uncommon to find an extra-dural abscess over the roof
of the attic which may attain a fair size, and may, if the bone be perforated,
in part discharge through the middle ear or the antrum. In other cases
the inflainmation of the dura mater may lead to adhesion of the dura to
the arachnoid over the temporo-sphenoidal lobe and the formation of a
localised sub-dural abscess in that position. It 1s not mfrequently accom-
panied by a certain amount of sloughing of the dura, so that the sub-dural
abscess communicates with the bone. In other cases, again, the adhesions
between the membranes may not be sufficient to prevent infection of the
sub-dural and sub-arachnoid spaces, and a diffuse suppurative lepto-meningitis
occurs. Lastly, an abscess may form in the temporo-sphenoidal lobe, either
as the result of direct extenston along adhesions between the membranes,
or by infection by bacteria probably carried along the peri-vascular spaces.
These abscesses usually occur near the surface of the convolutions and
may be found in any part of the lobe. When arising by direct continuity.
they are generally situated about the middle of the lobe, but 1n other cases
the infective material may spread along the peri-vascular sheaths and set
up the abscess at some distance from the affected membrane.

When the disease extends backwards from the antrum, the lateral sinus
and the dura mater may be separated from the groove m the bone Dby
pus which 1s apt to extend for a considerable distance along this groove
both backwards and downwards. Under such circumstances also the vein
becomes inflamed and ultimately thrombosed ; this thrombus may become
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infected with pvogenic organisms and may gradually break down and
give rise to pyaemia. From the groove of the lateral sinus the inflammation
may extend to the sub-dural space and may lead to a sub-dural abscess,
to a lepto-meningitis or to a cerebellar abscess. The cerebellar abseess
may form by direct infection from the inflamed membranes or without
any adhesions of the membranes at all. It is usually situated towards
the upper and anterior part of the cercbellum.

In cases of long-standing suppuration in the middle ear in the course of
which symptoms of intra-cranial discase arise, one or more of the following
conditions may be present in addition to the local discase in the middle car
and the mastoid antrum: 1. There may be disease of the bone cither over the
attic or about the lateral sinus: 2. pachymeningitis and cxtra-dural abscess
may also occur in both these situations ; 3. n addition to extra-dural suppu-
ration about the lateral sinus, there may be phlebitis and septic thrombosis of
the sinus itself ;4. localised sub-dural suppuration or diffuse suppurative
lepto-meningitis may Dbe met with; 5. and lastly, there may be an abscess
either n the temporo-sphenoidal lobe or in the cerebellum.

The symptoms and treatment of the disease, in so far as it relates to the
middle ear and the mastoid antrum, will be more conveniently discussed
among the intrinsic diseases of the ear (see Division I1.); wec shall only deal
here with symptoms which denote extension of the disease to the brain and
its membranes.

The only points we need again refer to are in connection with abscesses
of the brain, which, as has been said, occur usually in the temporo-sphenoidal
lobe or in the cerebellum. The abscess is usually limited by a kind of
pyogenic membrane and the pus is often extremely feetid, the most common
cause of the feetor being the presence of the bacillus coli communis.  Some-
times the pus is greenish in colour from the presence of the bacillus
pyocyaneus ; in other cascs, again, the coloration is due to the presence of
blood. In the pus are often sloughs which consist of the white matter of the
brain.  The abscess is generally single, although smaller abscesses are some-
times found in the vicinity of the main one.

Symptoms.—The symptoms of the various forms of intra-cranial suppura-
tion occurring in connection with disease of the antrum are practically the
same as those already described for similar conditions arising after injury ; it
15, however, often difficult to scparate the various conditions from one
another, and it is not at all uncommon for more than one to be present
at the same time.

The chief symptoms of abscess of the brain are those due to pressure.
The temperature i1s usually subnormal; in fact, if there be any marked pyrexia,
meningeal complications may be feared.  The pulse is very slow, some-
times thirty or forty per minute: the respiration is also slow. Rigors may
occur and vomiting is more or less constantly present.  The pain is often very
marked, and may be continuous or intermittent : it is usually referred to the
temporal region on the same side as the abscess. Percussion over the tem-
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poral or cerebellar regions usually aggravates the pain.  Cerebration is slow,
and there 15 difficulty in concentrating the attention.  Convulsions may occur.
but they are not characteristic : in fact, when convulsive movements with
rigidity arc present, the pus has passed into the sub-dural space.  Optic
neuritis is frequently met with ; the pupils in the first instance may be con-
tracted, but before very long they become dilated and fixed, and this dilatation
in the earlier stage is most marked, or indeed may only be present, on the
affected side.  The coma gradually increases, and the fatal result is gencrally
due cither to gradual deepening of the coma or to the occurrence of lepto-
meningitis.  Usually the temperature rises towards the end, the breathing
becomes quick, and there is great prostration.

In some cases special symptoms may be present dependent on the situa-
tion of the abscess, but as a rule localising symptoms are absent because the
abscesses usually form outside the motor area. It may happen that as abscesses
in the temporo-sphenoidal lobe increase in size they may exert pressure on the
lower part of the ascending frontal and parietal convolutions, and this pressure
may gradually extend upwards until various motor centres are affected. .\n
extending paralysis affecting first the face, then the arm, and finally the leg
without loss of sensation, indicates with great probability the presence of an
abscess 1n the temporo-sphenoidal lobe. Paralysis of individual nerves, such
as the facial or the third nerve, as the result of the pressure is not common.

Cercbellar abscesses have few localising symptoms.  The prominent
features are retraction of the head and neck, slow, feeble pulse and respira-
tion, subnormal temperature, yawning, slow speech, optic neuritis, dilated
pupils, rigidity of the masseters, and a history of vertigo and vomiting.

When /lepto-meningitis occurs, the temperature rises and remains high
without marked remissions, the pulse becomes more rapid, and there is
general irritability.  In lepto-meningitis also the cranial nerves are more
frequently implicated than in the case of abscess.

In sinus thrombosis the temperature 1s generally high with marked remis:
stons, the pulse is rapid and feeble, there are frequent rigors followed by
profuse perspirations, and later on there are symptoms of pulmonary
embolism, diarrheea, pain in the posterior triangles of the neck, tenderness
in the sub-mastoid region and down the course of the jugular vein, and a
general typhoid state.

Treatment.—The various conditions above described are so inter-
mingled when complications follow upon a chronic otorrheea that it 1s not
possible to consider the treatment of any one of them without the others ;
moreover, as they all depend upon middle-ear disease, this must be treated
first in every case. The first point therefore is to thoroughly open up the
mastoid antrum and the middle ear. Any softened and diseased bone
beyond the limits of the antrum should be gouged away, and in most cases
it is well to extend the incision in the bone backwards so as to exposc
the lateral sinus and thus to ascertain the condition of the dura and of
the sinus itself. The further steps of the treatment will depend upon the
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conditions found.  When extra-dural suppuration 1s found, the treatment
may in many cases stop after the bone has been freely removed, provided
always that the lateral sinus be unaffected. When pus is present in the
sigmoid groove, the condition of the sinus must be very carefully investi-
sated. \s a rule it is possible by palpation to make out whether or not
it 15 thrombosed, but in casc of doubt it is quite permissible to puncture
it with a ncedle : if 1t be healthy, it will bleed freely : 1f thrombosed, broken-
down clot or pus may be found. Great care must naturally be taken to
avoid mntroducing infective material mto the interior with the ncedle, and
threfore the wall of the sinus should be touched at the point of puncture
with strong sublimate solution (1 in 500). Should free venous bleeding
result, the sinus need not be further interfered with. On the other hand,
should scptic thrombosis have occurred, the sinus must be opened up
and thoroughly cleansed . at the same time all connection between 1t and
the lungs must be obliterated. Usually the operative procedures need not
go further than this unless a cerebral or cerebellar abscess 1s quite certainly
present.  In suspected cases of abscess of the cercbrum or cercbellum it
is often found that the symptoms subside after opening up the mastoid
antrum and the sigmoid groove, and therefore in indefinite cases it 1s well
to await developments for a day or two. Should symptoms pointing to
suppuration either in the sub-dural space or in the brain continue, a further
operation should be done.

We have thus to consider the following operations in connection with
these cases: 1. the operation upon the mastoid antrum; 2. the exposure of
the lateral sinus and its groove ; 3. the methods of dealing with a thrombosed
lateral sinus ;4. the steps necessary for opening extra-dural abscesses over
the roof of the tympanum; 5. the treatment of sub-dural suppuration,
both localised and diffuse; and 6. thc methods of treating cerebral and
cerebellar abscess.

The methods of treatment appropriate to cach of these conditions will
be duescribed separately, but it should be clearly borne in mind that in
actual practice the surgeon may be called upon to adopt several of them
In succession at the same operation. In many cases of middle-car discase
with svmptoms apparently pointing to intra-cranial mischief it may be quite
impossible to diagnose the actual lesion present, and therefore to undertake
the appropriate treatment for it.  Wc shall describe the steps of the pro-
cedure that should be carried out in a case of this kind; it will be scen
that the surgeon fecls his way, as it were, from step to step, and that his
further movements are dictated by the conditions found. Of course, when
the particular lesion can be accurately diagnosed, the appropriate treatment
should be at once adopted.

1. The operation upon the mastoid antrum.—In all cases with a history
of long-standing discharge from the ear and symptoms of inflammatory
mtra-cranial - mischief, the treatment must commence with the opening
of the mastoid antrum, and that for the following reasons. In the first
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place, the focus of the disease is in the antrum, and must be removed
before any good result can be expected ; in the second place, the direction
in which the mischief has spread can very often be determined, and in
any case can be more easily followed after the mastoid antrum has been
opened ; and in the third place, it sometimes happens that, cven though
the symptoms are very grave, the clearing out of the mastoid antrum and
the neighbouring cells suffices to effect a cure. It is by no means always
casy to diagnose the extent and situation of the mischief, and an acute
inflammation in the antrum may give rise to symptoms which may be
mistaken for those of grave intra-cranial mischief.

In exposing the mastoid antrum in these acute cases accompanied by
doubtful cerebral symptoms, it is well to make a flap considerably larger

Fic. 15.—THE OreraTton Urox THE MasTolp AnTrUa.  The three stages of the
operation of clearing out the mastoid antrum are here depicted. In 4 the antrum =«
has heen laid open and gouged out, and the bridge of bone 4 between it and the ext.
auditory meatus is seen. In B this bridge of bone has been remnoved, laying the
antrum and aditus freely open iuto the tympanum. In C the operation has been com-
pleted by removing the ossicles and smoothing off all the rough angles, scraping out the
cavity, etc. It will be noticed that the incision here shown is smaller than that recom-
mended in the text. It should be like the one shown in Fig. 16.

than that usually employed for the ordinary mastoid operation, as it may
be necessary, not only to clear out the antrum, but to expose the lateral
sinus freely, and even to explore the brain. The incision should commence
about half an inch vertically above the external auditory meatus and be
carried with a bold sweep backwards so that its convexity is well behind
the posterior margin of the mastoid process, sweeping forwards below to
end just in front of that structure. The incision should be carried directly
down to the bone and all the soft parts, including the pericranium, should
be turned well forwards with 1it.  The antruin 1s on a level with the
upper margin of the bony meatus and slightly less than half an inch
behind it (see lig. 15, .4, a,); its cavity lies about half an inch below
the surface, and its outer wall should therefore be removed either with
a burr driven with an electric motor, or, if that be not available, with
a small gouge. The removal of the bone should always be carried out
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below the temporal ridue, which can always be identified, and the incision
should be deepened steadily above and anteriorly mto the auditory meatus
so as to avoid the risk of wounding the lateral sinus or the dura mater
(sce Figo 150 ). Less bone should be removed as the opening s deepened.
When the antral cavity is reached, it can at once be identified by passing
into it a bent probe, which should run forwards and slightly upwards into
the middle ear.

The opening should be sufficiently enlarged to allow the whole of
the mterior of the antrum to be scraped out, and the next step consists
in dividing the bridge of bone left between the cavity and the external
auditory meatus (see Iig. 15, '). This is best done with a very fine
chisel ; 1t should be used extremely gently, a bent probe being passed
meanwhile from the cavity of the antrum through the attic mto the middle
ear, and this will both scrve as a guide and help to protect the facial
nerve from mjury.  When the granulations arce being scraped out, great
care must be taken not to use force, as the roof of the attic may be
actually destroyed, and the granulations may spring from the under surface
of the dura mater, and a nisk may be run of perforating the latter, and
causing septic infection of the sub-dural space.

Another structure that may also be injured in this manner, unless
carc be taken, 1s the facial nerve.  This structure usually hes in a bony
canal, but it 1s not uncommon to find this either incomplete or actually
croded by the inflammatory processes, so that the facial nerve is surrounded
by a mass of granulations. If the nerve be exposed, it 1s generally casy,
by touching it with a probe, to produce twitching of the face. The nerve
should run no risk during the removal of the outer wall of the antrum,
if care be taken not to deepen the incision unduly below; too low an
incision will certainly damage it.

One of the principal difficulties in this operation is that blood wells
up frecly into the funnel-shaped cavity and obscures the view., This is
best obviated by packing the cavity with a narrow strip of gauze by means
of sinus forceps, and rapidly removing it, when a clear view is obtained.
A number of strips of gauze of suitable size and width should always
be kept handy during the operation. .\fter the granulations have been
scraped away, the wound is carefully dried, and, with a bent probe, the
walls of the cavity are examined in all directions for the presence of a
sinus leading cither into the sub-dural space or backwards to the lateral
sinus groove.  If a connection with the sub-dural space be found over
the roof of the attic, the bone must be carefully scraped away so as to
permit free drainage, and at the same time to ascertain whether there is
any collection of pus between the dura and the bone. Should there be
a communication backwards to the lateral sinus, the bone must be freely
opened up, so as to expose the latter. The ossicles are removed as in
the operation for the chronic cases (see Div. IL.).

When the cerebral symptoms are quite indefinite the operation may
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end at this point, and the next step is to provide for drainage. and to
sew up the wound. .\ knife is thrust through the cartilage and mucous
membrane of the external auditory canal, and the latter is split up longi-
tudinally along its posterior aspect. .\ better plan is perhaps to cut out
a large clliptical portion, so as to provide free drainage without the necessity
for mtroducing stitches to pull the lips of the longitudinal incision apart.
These methods will be dealt with more in detail by Dr. Lack (see Div. I1.),
as will be also the after-treatment, the question of skin-grafting the cavity, ctc,
The incision through the skin is then closed with a few interrupted silkworm-
gut sutures, and the cavity of the antrum is packed from the external
meatus, through the opening in the cartilage, with narrow strips of cyanide
cauze mmpregnated with 1odoform emulsion.

It is often advisable to open up the antrum in cases of chronic ear
disease, both in order to cure the ear trouble and also to avoid the risk
of the complications of which we are speaking: full details of the indica-
tions for the operation under these circumstances and the best methods of
carrying 1t out will be found in the section on the intrinsic discases of the
ear, by Dr. Lack.

2. Bxposure of the lateral sinus.—The suppuration usually extends
backwards ; when the antrum is opened, pus may be found entering it
from behind through a channel communicating with the sigmoid groove.
In any case the removal of bone must be continued directly backwards
from the antral cavity to the sigmoid groove, and it should be remem-
bered that the latter lies much nearer the surface than does the antrum,
and that therefore the bone must be very cautiously removed until the dura
1s exposed : a sharp gouge is the best instrument to use. The sinus must
be exposed sufficiently freely to allow both 1ts condition and that of the
groove in which it lies to be accurately ascertained ; if pus be present in
the latter, the groove must be cut away both backwards and downwards
until the infected area has been thoroughly exposed. In most of these
cases the vein itself will be thrombosed; should it be still patent how-
ever, as will be shown by free bleeding when punctured with a needle, the
operation may cease at this point, after the mastoid cells have been cleared
out.  The wound should be packed with iodoform gauze and left open, and
the dressing should be changed every twelve hours. TUnless some further
intra-cranial complication exists, the patient will greatly improve within forty-
eight hours.

3. Treatment of sinus thrombosis.—\When the lateral sinus is throm-
bosed, the most important point is to determine whether the thrombus be
infected. In the early stages this is not always easy, but to some extent
the general symptoms are a guide. The presence of rigors, an intermittent
temperature and other signs of pyamia are of great help: additional
information is afforded by ascertaining whether the clot in the sinus 1s firm
and dark or whether it is softening and yellowish.  [I7en 2o general
symptoms of infective phlebitis exist, and the clot is firm and dark, the opera-
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tion may be completed for the time being in the manner mentioned in - the
preceding paragraph ;- should further symptoms arise, or should the febrite
condition continue for more than 48 hours, the procedure mentioned in the
following paragraph must be adopted.

Ihen the cot is breaking dewn, the patient is in imminent danger of
death from pyaxmia. In some cases, it is true, the wall of the vein may
have sloughed, so that the contents simply form part of a sub-dural
abscess, but when this is so there are not the symptoms characteristic of
a breaking-down thrombus: washing out the pus, with free exposure and
drainage of the sub-dural space, will generally suffice for a cure 1 these
cases. \When, however, the vein is Intact, but a puncture or small incision
into it shows that it contains breaking-down clot, it is best, before dealing
further with the local condition, to cut off all communication between the
stnus and the general circulation.  The best thing 1s to cover up the wound
and disinfect the hands, and then, using fresh instruments, to expose the
internal jugular vein in the neck and to ligature and divide it there.

Ligature of the internal jugular vein.—The incision for exposure of the
internal jugular vein is the same as that for ligature of the common carotid
artery above the omo-hyoid (see Part II., p. 320). The most convenient
place to ligature it is opposite the bifurcation of the carotid; this point is
casy of access and is almost always well below the limits of the thrombus.
It is most essential that the ligature should be applied to a patent portion
of the vein. The circulation through the vessel i1s interrupted by means of
a double ligature passed round it and tied in two places; the vein is then
divided between them.

After the vein has been tied, the wound behind the ear is uncovered,
the lateral sinus 1s laid freely open and the clot washed out. When the
latter extends down beyond the foramen lacerum medium, it is well to open
up the upper part of the ligatured jugular vein and to wash out all clot with
a stream of warm (1 in 2000) sublimate solution. Should the mastoid vein
be thrombosed, the opening in the bone should be enlarged and the
thrombus scraped out with a small spoon. .Any clot extending backwards
along the lateral sinus should also be removed by scraping and flushing
until the entire thrombus has been cleared out, in fact until free bleed-
ing occurs from the sinus. In order to lay the whole infected area freely
open it may be necessary to continue the removal of bone for some
considerable distance backwards. The bleeding is easily arrested by pres-
sure with strips of gauze.

The cavity should next be packed with gauze, and as a rule nothing
further need be done. It is best to wait and see whether the symptoms
are relieved by what has been done, or whether further symptoms 1indica-
ting a lepto-meningitis or cerebral abscess appear in the course of 48 hours.
Should no such symptoms arise, the packing is removed daily until granu-
lation is complete. when the skin flaps may be brought together, a drainage
tube being substituted for the packing; the antral cavity may be grafted
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(sce Division I1.). The jugular vein is not of course the only communi-
cation between the lateral sinus and the general circulation, but it is the
main onc and, as a matter of practical experience, it is found that, if
the jugular be ligatured early in the course of the case, in the manner
just deseribed, a good result follows.

4. The treatment of extra-dural abscess.—\Vhen the general symptoms
are very grave, and the lateral sinus and its groove are quite unaffected,
it 1s advisable to carry the treatment further before closing the wound
and to ascertain whether sub-dural suppuration exists.  In some cases the
roof of the attic is diseased, and there may even be an actual perforation
from which pus is escaping. The bony roof of the attic must then be
cxposed and the dura mater lifted up from it; as much of the discased

Fre. 16.—Exposure oF THE UpPER SURFACE.OF THE PeTrovs Bose,  The mastoid
antrum « has been laid into the external auditory meatus. The cranial cavity has been
opened above the temporal ridge 4, and the dura mater  has been lifted up by a spatula.
This exposes the upper surface of the petrous bone ¢. The bridge of bone 4 may te
chipped away if desired.

bone as possible should be removed so as to provide free drainage. The
best way to examine the condition of the dura mater over the roof of the
attic and the adjacent part of the petrous bone is to enlarge the opening
already made for exposure of the antrum directly upwards and possibly a
little forwards. The prominent ridge formed by the posterior or horizontal
root of the zygoma, which is prolonged backwards as the commencement
of the temporal ridge, is easily identified, and serves as a landmark. It
corresponds to the level of the under surface of the temporo-sphenoidal
lobe and the upper surface of the petrous portion upon which it lies. The
mcision in the skull should therefore be carried well above this ridge (see
Fig. 16, #), when the cranial cavity will be opened. The dura is now
separated from the petrous bone with a suitable blunt spatula (sce Fig. 17)

and raised so that any pus between it and the bone can escape and so
PIy, B K
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that the adjacent surfaces of the dura mater and the bone can be examined
and any diseased arcas in the latter carefully cut or scraped away with a
small gouge or sharp spoon. The semicircular canals must be strictly
avoided.  When there is pus in this situation, a strip of gauzc should be
packed between the dura and the bone at the end of the operation n
order to maintain efficient drainage.

5. Treatment of lepto-meningitis. —T'he treatment of suppurative lepto-
meningitis is cxtremely unsatisfactory and it is very seldom indeed that it is

Fic. 17.—HorsLEY's Dura MATER SEPARATOR.

successful.  Attempts may be made to wash out the pus by making two
or three trephine holes and opening the dura mater at the base of the skull,
but it is very doubtful whether anything more than mere temporary rclief can
be obtained by them. By opening the skull low down in the occipital region
and lifting the cerebellum up from the medulla oblongata so as to allow
the escape of fluid from the fourth ventricle, very considerable, but usually
only temporary, relief may be obtained. The fluid that escapes is not
necessarily purulent, and its escape should be facilitated by the insertion of
drainage tubes beneath the cerebellum (see p. 75).

6. Treatment of abscess of the brain.— As has been already said, it is
difficult in many cases to localise these abscesses.  When the roof of the attic
is carious, the probability 1s that the abscess is in the temporo-sphenoidal lobe
which should be first explored ; failing the discovery of the abscess there, the
cerebellum should be examined before the operation is concluded. When, on
the other hand, suppuration occurs along the sigmoid groove, the abscess is
probably in the cerebellum, which should therefore be explored first. It some-
times happens that a communication is found passing directly from an
extra-dural abscess into a superficial abscess of the brain above it. Any
such opening should be enlarged, the abscess washed out and treated
in the manner to be described immediately without further removal of
bone.

When the lateral sinus has been previously exposed (ride supra), and
when the symptoms, instead of subsiding, lead to the suspicion of an abscess
in the brain, the simplest plan is to enlarge the opening in the bone over the
sinus sufficiently to enable both the temporo-sphenoidal lobe and the cere-
bellum to be explored if necessary. All that is necessary is to cut away
bone above and below the sinus, the limits of which are easily known
by the deep colour of its contents, and then to puncture the dura above
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or below it, according as it is desired to explore the cerebrum or ccre-
bellum (see Fig. 18). The method of exploring the brain is described
below ; in practising it under these circumstances, the greatest care must
be taken to prevent the introduction of septic material from the antral
region into the brain. The forceps are carried horizontally forwards above
the sinus to explore the temporo-sphenoidal lobe, and forwards and inwards
below that structure to explore the cerebellum.

In other cases, however, the symptoms may point so clearly to an
abscess of the brain, that, after clearing out the focus of the disease in the

Fic. 18.—ExpLorATION OF THE CEREBRUM AND CEREBELLUM THROUGH THE SAME
OPENING IN THE SKULL. By enlarging the incisions in the soft parts and the bone as
shown above, the dura mater can be exposed on either side of the lateral sinus, and both
the temporo-sphenoidal lobe and the cerebellum explored for an abscess. @, Dura mater
over the cerebellum; &, lateral sinus; ¢, dura mater over the cerebrum; , mastoid
ahtrum laid into the auditory meatus; ¢, mastoid process; / dotted outline of the
lateral sinus.

ear, it will be unnecessary to proceed to expose the sinus, and the brain
abscess should be sought for at once. The following methods may be
tried :

In operating for abscess in the temporo-sphenoidal lobe, the best plan is to
apply the pin of the trephine about an inch and a quarter above Reid’s
base line,! directly above the external ear. The dura mater, which bulges into
the opening and does not pulsate, is incised and the temporo-sphenoidal lobe
exposed. In incising the dura, any large vessels running across it should be
avoided if possible or picked up in forceps as soon as the incision has been
made. It is sufficient at first to make a small slit in the dura mater just large
enough to admit sinus forceps, and this need not be enlarged unless pus be

1This is a straight line passing from the lower margin of the orbit to the centre of
the external auditory meatus and prolonged backwards (see Fig. 22).
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found. The exploration of the brain is best cffected with a pair of sinus
forceps, introduced closed @ the blades are separated from time to time, when
any pus they reach will eseape along them and will certainly be found.  If
the cxploration be made with a hollow needle or with a trochar and cannula,
the channel 1s apt to be blocked with bramn substance and the pus may not
escape, even though the instrument passes mto an abscess cavity.  ‘The
forceps should be first introduced directly inwards.  If they fail to reach
pus there, they may be next directed upwards and backwards and finally
downwards and forwards ; in this way the three chief situattons of temporo-
sphenoidal abscess will be explored.

If pus be found, the opening in the dura should be enlarged and a
pair of dressing forceps should Dbe substituted for the sinus forceps; with
a blunt scoop any sloughs present 1n the abscess cavity are removed.  The
nozle of a fine syringe is then introduced into the abscess cavity and a
gentle stream of warm boracic lotion flushed through it.  Care of course
must be taken not to use any pressure and to sce that there is a free escape
for the fluid, as otherwise serious damage may be done. When the abscess
has been thoroughly cleansed, some surgeons simply withdraw the forceps
and allow the cavity to close without drainage. I'or our own part, we prefer
to put a drainage tube into the abscess cavity for at least two or three days.
Where that is done, a hole can be made for it in the centre of the flap,
which is stitched up with a contimmuous suture. At the end of two or three
days the discharge will generally have practically ceased and the tube may be
left out.  The disadvantage of a drainage tube is that the brain may become
adherent to the edges of the opening in the dura mater and to the under
surface of the flap, and this may possibly be followed by epileptiform attacks.
On the other hand this by no means necessarily occurs, and, where no
drainage 1s employed or where it is not efficient, the abscess may re-form,
may extend more widely and may not be so successfully dealt with on the
second occasion. Indeed, it is often difficult to prevent the abscess from
re-forming, ¢ven when a drainage tube is used. On the whole a glass
tube, perhaps, answers best.

When no abscess 1s found in the temporo-sphenoidal lobe or when the
symptoms indicate cerebellar abscess, the cerebellum must be explored.  In
cases in which the sigmoid groove has not been opened, this may be done
by turning down a flap beneath the superior curved line on the side
affected and then applying a trephine in the space bounded by the superior
cugved line above, the sigmoid groove in front and the middle line behind.
After the trephine hole has been made, the further procedures are identical
with those just mentioned. The abscess is usually found in the anterior
and upper part of the cerebellum, and that is the direction in which the
forceps should first be introduced. It is not uncommon for these abscesses
to be found extending directly inwards from the lateral sinus, and in cases
in which the sigmoid groove has been exposed it may only be necessary
to cut away a little bone downwards and then, after mncising the dura,
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to mtroduce the forceps below the lateral sinus towards the upper and
anterior part of the cerebellum.

When the abscess has been successfully opened and the case goes on
well, the drainage tube may be removed in a couple of days, and the
wound usually heals in a week or ten days. It is but seldom that any
protrusion of brain takes place through the small opening left by the
drainage tube, unless the suppuration be still active and the drainage
imperfect.



CHAPTER V

HERNIA CEREBRI: TUBERCULOUS MENINGITIS:
SINUS THROMBOSIS.

HERNIA CEREBRI.

As a result of various operations, injuries, and inflammatory processes
i connection with the brain, we occasionally meet with this condition
which, in its simplest significance, means a protrusion of cerebral substance
through an aperture in the skull produced by injury or disease; it 1s thus
differentiated from encephalocele, in which the protrusion takes place
through an aperture resulting from a congenital malformation. Hernia
cerebri 1s met with under two conditions: in the first place, the pro-
trusion may occur immediately or very shortly after the injury or the
operation,—in which case it is spoken of as a primary hernia cerebri; in
other cases it may not occur until some days after the skull has been
opened—when it 1s spoken of as a secondary hernia. It may follow
trephining, compound fractures, or destruction of the cranial bones by
syphilitic or tuberculous disease.

PRIMARY HERNIA CEREBRI.-This condition may follow after
an operation or an injury in which a portion of the bone has been lost
and the dura mater has been opened: such, for example, are operations
for tumour, operations for the removal of blood-clot, compound fractures,
cte.  The healthy brain substance protrudes through the opening in the
skull as the result either of a certain amount of edema of the brain—-
which may happen when there has been a sudden relief of pressure after
the removal of a blood-clot,—or of an unrelieved intra-cranial pressure—
as after an operation for irremoveable tumour of the brain; in this casc
the protrusion is practically immediate.

A primary hernia cerebri following an operation in which the cause of
compression has been removed does not lead to any serious trouble. T
the opening in the dura mater be large and the flap of skin has been
replaced and completely sutured, the edematous condition of the brain
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soon subsides and, as healing occurs, the protrusion gradually retracts within
the skull.  Sometimes, however, the case does not follow this favourable
course, for processes may occur which prevent the return of the brain.
For example, when the opening in the dura is small, the protruded portion
of the brain may be constricted at its base, its circulation interfered with
and the edematous condition of the protruded portion so much increased
that it cannot return through the opening. A similar difficulty will also
occur when the brain contracts adhesions to the margin of the opening so
that, even if the cedema subsides, complete recession of the protruded
portion will not take place. Moreover, when an operation has been per-
formed for the relief of pressure due to a tumour and the tumour cannot
be removed, it is of course obvious that any protrusion following the
operation must remain permanent.

Treatment.—Bearing in mind the tendency to the occurrence of this
condition whenever the dura mater has to be opened, all cerebral opera-
tions must be planned so as to avoid or control this accident. It is
chiefly for this reason that the flap method of exposing the skull before tre-
phining was introduced; the line of cicatrix in the soft tissues 1s thereby
removed from the vicinity of the hernia, and this undoubtedly diminishes
the risk of primary hernia. For this reason also, the dura is opened by a
curved incision with the curve in the opposite direction to that of the flap in
the skin (see Fig. 14). Iurther, the incisions in the dura are sewn up closely
with fine catgut; when this is not possible, the gap in the membrane should
be bridged with catgut somewhat in the way in which a stocking i1s darned,
so as to provide a barrier to the escape of the brain. Finally, with the
view of checking hernia and of preventing adhesions between the brain
and the edges of the Opening in the dura in these cases, it 1s well
to introduce between latter and the brain a piece of gold-foil or other
unirritating thin material larger in area than the opening in the dura,
so as to prevent the two coming in contact. In operations carried out in
this manner, primary hernia cerebri should not occur, especially where the
dressing 1s so arranged as to form a support during healing; it 1s still
less likely to occur after trephining in which the circle of bone has been
replaced.

When a hernia has occurred, it. 1s usually sufficient to wait for the sub-
sidence of the cedema, keeping up pressure over the orifice in the skull
meanwhile : as a rule the hernia will recede in the course of a few days.
Should it not do so, however, the cause 1s usually too small an opening
in the dura mater or adhesion between the latter and brain. Under such
circumstances, 1t is well, after the lapse of four or five days, to turn down
the flap again and to enlarge the opening in the dura mater, separating
any adhesions between the margin of that opening and the brain so as to
allow the protrusion to recede into the cranial cavity. When the opening
in the dura has been enlarged, it 1s well to incorporate with the dressing
a plate of sterilised block-tin or other firm material rather larger than the
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opening in the bone, kept in place by the bandages fixing on the dressing,
or if nccessary by an elastic bandage.  This will support the part, prevent
the increase in the protrusion and lead to its gradual return mto the cranial
cavity.

The ditficulty in the treatment i1s much increased when the hernia
occurs after a compound fracture or some accidental wound, because in
the first place the opening in the skin is usually over the hernia, and in
the sccond place the tissues are likely to be infected.  There are therefore
the additional problems of how to close the opening in the skin so as to
prevent the protrusion, and also how to arrange for the proper disinfection
of the wound and the prevention of further infection. In some cases
indeed it may be impossible to elose the wound in the skin, or it may be
necessary to remove a portion of the scalp owing to its soiled eondition,
and the hernia then protrudes not only through the opening in the skull
but through that in the skin.  Under such circumstances the hest treatment,
after having provided against constriction, is to cover the hernia completely
with a piece of Lister’s protective, and to apply outside that the ordinary gauze
dressings in which a pieee of block-tin is incorporated and kept in position by
means of an elastic bandage. This dressing will require ehanging daily,
and, if no infeetion occurs, the hernia will generally gradually recede, until
in the course of a week or ten days, it may have entirely disappeared. As
soon as the hernia has receded to any considerable extent, an attempt
should be made to close the skin opening; by means of a plastic operation
a flap of skin can usually be brought over the opening in the skull, and
any raw surface left where the flap has been taken from can be eovered
by skin grafts.

In other cases, where no skin has been lost and where the hernia has
not yet occurred, it is well, after cleansing the wound in the manner already
described, to stitch the wound closely together, if necessary after under-
mining the scalp in the neighbourhood, or even by making an incision into
the scalp at a little distance away from the edge of the wound. In
these cases, however, it is hardly safe to close the wound completely on
account of the possibility of sepsis, and it will therefore be necessary to
introduce a drain, preferably of catgut, at one angte of the wound in
the dura mater so as to prevent the accumulation of fluid. This drain will
of itself usually prevent protrusion and does not materially complicate
matters.

SECONDARY HERNIA CEREBRI.—The most serious form of
hernia cerebri however is the secondary form occurring two or three days
after an operation or an injury. In this case the protrusion of the brain is
due to the surface becoming infiltrated with inflammatory exudation and
also to the increase In intra-cranial pressure from the congestion of the
brain beneath. The protruded portion in these cases usually contains
comparatively littte cerebral matter and is mainly composed of granulation
tissuc and lymph diffused among the cerebral cells, so that the amount
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of brain substance protruded is in reality very much smaller than might
be supposed. Suppuration generally occurs on the surface of the hernia
and 1n some cases, especially when the swelling continues to increasc. a
collection of pus will be found in its interior or even extending into the
skull and forming a superfictal cerebral abscess.

These secondary herniee vary in size and are generally somewhat
mushroom-shaped, for they cxpand after emerging through the opening
in the skult.  They are usually very vascular and they have a more or
less constricted pedicle corresponding to the opening in the dura mater.
They are covered with granulations which discharge pus freely and are
often gangrenous in patches.  Too great pressure over these hernie—as
well as over the primary forms—may lead to convulsions. .\ spontaneous
cure sometimes results either from gradual cicatrisation of the whole
mass or from gangrene of the herniated portion and cicatrisation of the
pedicle. .\s a rule, however, the condition is followed by septic inflam-
mation of the deeper parts of the brain, by cerebral abscess, lcpto-
meningitis or pyemia.

Treatment. —The treatment 1s directed first to attempts to render
the hernia aseptic and subsequently to reduce it within the cranial
cavity. In the first instance, the surface of the protrusion should be
thoroughly scraped with a sharp spoon: although the whole protrusion
need not be scraped away, there need be no hesitation in removing a
considerable portion, seeing that it contains very little healthy cerebral
substance. The surface is next thoroughly swabbed with undiluted carbolic
acid after the bleeding has been arrested by pressure and before adhesions
are separated ; this is important, as it avoids carrying septic material into
the deeper structures. All this can usually be done without an anasthetic
because the protruded mass is insensitive. The surface may then be
powdered with iodoform, and Lister’s protective applied over it, outside
which a large gauze dressing, overlapping the protective widely in all
directions, is applied. A piece of block-tin may be incorporated with the
dressings and additional pressure applied by means of an elastic bandage.
If the sepsis has been got rid of in this way and if there be no intra-cranial
inflammatory mischief going on, such as an abscess underncath, the surface
of the herniated portion will often granulate and the protrusion may not
recur: as granulation goes on, the hernia gradually shrinks and disappears.
As soon as it is found that the wound is aseptic, an attempt should be
made to cover in the hernia: either the edges of the wound may be
freed for some distance so as to allow them to be stitched together, or,
if there be much tension, a flap of skin may be turned in over the hernia
and the space left skin-grafted as before described.

Occasionally the inflammation is not limited in this way but is accom-
panied by intra-cranial trouble, especially suppuration in the brain beneath.
These cases are usually very hopeless: not only should the surface be
scraped away, but forceps should be introduced into the brain beneath
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and their blades expanded so as to ascertain if any pus be present.  If so,
the cavity should be washed out, drained and treated as alrcady deseribed
(see p. 68).

SINUS THROMBOSIS.

The venous sinuses in the skull are probably more predisposed to the
occurrence of thrombosis than are any other veins, owing to their anatomical
characters and the pecuharitics of the circulation through them. Two forms
of thrombosis are met with, namely, non-infective or marasmic thrombosis,
and the infective form.  Of these the latter is the more common, and
15 in fact the only one for which active treatment can be employed.

The marasmic form chiefly occurs in the longitudinal sinus and
affecets weakly people, especially children or old subjects, after prolonged
and debihtating illnesses.  In children, exhausting diarrhcea 1s one of the
most common causes, and the thrombosis generally appears during con-
valescence, the result being cerebral congestion and wdema. In bad
cases the ventricles may be distended with serous fluid, and there may Dbe
subsequent cerebral softening.

Symptoms.—The symptoms are somewhat indefinite, but in children
thrombosis may be suspected 1if convulsions occur after exhausting illnesses,
and more especially if the symptoms be unilateral and accompanied by
muscular rigidity, strabismus, ctc.

Treatment.—There is nothing to be done beyond providing absolute
rest and administering nutriment in the most concentrated and easily
assimilated form. Any symptoms which arise may be appropriately treated,
but there seems to be no scope for surgical intervention.

The infective form.—This condition is usually met with in the
basal sinuses, cspecially in young adults. It is always secondary to some
externat lesion, and usually occurs at the nearest point to the source of
mfection.  Among the causes which give rise to it are septic compound
fractures, infective processes such as erysipelas, diffuse cellulitis, carbuncle,
etc.,, about the face or scalp, or middle-ear disease. The condition has
already been fully described in connection with thrombosis of the lateral
sinus occurring after disease of the ear (see p. 59). Among the otlier
sinuses which are not uncommonly affected are the cavernous and the
transverse sinus.

Symptoms.— /[ Zen the cavernous sinus is involved there are disturbances
in the eye on the affected side, such as congestion of the veins, compres-
sion of the oculo-motor nerves, pain, small pupil, cloudy cornea, cedematous
evelid, and more or less exophthalmos. Later on, the pupil becomes
dilated. and ulceration of the cornea may result. There is pain in the
supra-orbital and frontal regions, which is increased on pressure.  [Ven
the transierse sinus is iniolved the symptoms are chiefly connected with

the vagus which is first irritated and later on paralysed. .
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Treatment.—The principles of treatment have been already fully dis-
cussed in connection with the lateral sinus (see p. 63). Unfortunately
these principles cannot be fully carried out, either in the case of the
cavernous or the transverse sinus, but they should be borne in mind

In case it may be possible to carry them into effect in any particular
nstance.

TUBERCULOUS MENINGITIS.

In this condition there is a deposit of tubercles in the pia mater,
especially about the vessels at the base of the brain. The result is in-

FI1G. 19.—DRAINAGE OF THE FoOURTH VENTRICLE. The drawing is made from a
section of the skull of o feetus just before birth, and shows how the cerebellar sub-
arachnoid space is tapped by opening the skull below the inferior curved line. After
birth the cerebellum becomes proportionately larger and the space smaller. «, The
opening in the skull; 4, the tentorium cerebelli.

The preparation was made by Prof. Arthur Robinson of King’s College.

flammation and effusion, acute distention of the ventricles with fluid, and
increased intra-cranial pressure.

Treatment.— Attempts have been made to relieve this pressure by
draining the ventricles, or by inserting a drain through the condyloid
foramen, but, although i1mmediate symptoms are often relieved by the
drainage of the cerebro-spinal fluid, no permanent good can be expected of
it. One or two cases have certainly recovered after drainage of this kind,
but it is doubtful whether the condition was tuberculous or merely a
simple meningitis. The following is the best procedure for draining the
posterior part of the cranial cavity (see Fig. 1g).

The head 1s shaved, scrupulously purified in the usual manner (see p. 7),
and flexed as much as possible upon the sternum so as to render the occipital
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region accessible.  The patient should hie upon the opposite side, with < sand-
bag beneath the neck. .\ semilunar incision with its convexity upwards s
then made over the region of the inferior curved line on the side seleeted for
drainage.  .\s a rule the incision will start from the middle line well below
the external occipital protuberance—which is often very slightly marked in
young children—and will reach as high as the superior curved line. ‘The flap
thus marked out is retracted, the inner portion of the complexus either cut
through or detached from the occipital bone and the inferior curved line
exposed.  With a rugine the rectus capitis posticus minor muscle is stripped
from its attachment, and the skull is then opened just below the infenor
curved line and to once side of the middle line in order to avoid the sinus. A
trephine may be used, but a medium-sized sharp gouge 1s better.  This
exposes the dura mater which generally bulges into the opening and does not
pulsate. In children it is so thin that the cerebellum can be clearly seen
through it. The dura is opened at the lowest possible point by a mere nick
of the kmife and then a fine blunt spatula such as the dura mater separator
(see Iig. 17) is passed beneath the lower edge of the cerebellum and the
latter lifted gently up. ‘The result generally is a free gush of fluid, which
continues to flow and to pulsate in the opening. The greatest gentleness
must be observed in lifting up the cerebellum, and the spatula must not be
thrust in too deeply or the important structures in the floor of the fourth
ventricle may be damaged.

Drainage is effected by passing an indiarubber tube (No. 6) through the
hole in the dura and beneath the cerebellum, and a hole is made for it in the
centre of the scalp flap, which is then sewn up with a continuous suture and
the usual dressings applied.

The drainage of the cerebro-spinal fluid for the first two or three days is
generally very free and necessitates frequent change of dressings; the child
also markedly improves. The great difficulty is to maintain the drainage, as
the tube, if of medium size, soon gets blocked, and if large, allows the semi-
fluid cerebellum to escape.
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MENINGOCELE AND ENCEPHALOCELLE : MICROCEPHALUS
HYDROCEPHALUS.

MENINGOCELE AND ENCEPHALOCELE.

THESE congenital deformities are not uncommon. The protrusion may
consist of the meninges alone, containing cerebro-spinal fluid -in which
case 1t 1s termed a meningocele—or it may contain brain substance as
well—in which case it is known as an encephalocele.  Its most frequent
situations are the middle line of the skull, in the occipital region, and
at the root of the nose. The tumour may also project through the base
of the skull into the naso-pharyngeal cavity between the ethmoid and the
sphenoid.

The diagnosis is usually comparatively easy. The tumour may vary in
size with respiration, and there is in addition marked cerebral pulsation
when brain substance is present. The protrusion is generally partially
reducible, but attempts at reduction often give rise to signs of irritation
of the brain. The opening in the skull can often be felt. The prognosts
is usually unfavourable. The tumour may vary in stze from quite a small
swelling to one involving the greater part of the cranial contents. The
latter cases are cspecially unfavourable, and the children seldom survive
more than a few days or weeks.

Treatment.—This practically follows the same lines as that of spina
bifida, but it can seldom be carried out to the same extent. In large
tumours and those containing much brain substance, pa//zative treatment
with the view of avoiding ulceration and spontaneous rupture of the sac
will generally be found best; this consists in protecting the tumour with
a suitable shield, as already described in connection with spina bifida
(sec Part IV., p. 297), and in the use of antiseptic ointments where the
skin 1s abraded.

Many forms of radical treatment have been attempted, but as a rule
without success. Except in small tumours, it is better to leave the case
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alone @ should 1t be judged expedient to interfere, excision of the sac and
suture of the scalp, much as for spina bifida, is the best practice.  For
very small tumours it may not be necessary to operate at all.

MICROCEPHALUS.

This condition has attracted much attention of late, but on the whole
it cannot be said that any material benefit has resulted. In microcephalus
the head is small and the general condition probably depends on the
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Fic. 20.—Incisions FOR CRANIECTOMY. .\ very large number of incisions have been
employed, of which the above are perhaps the best.

imperfect development of the brain. The disease has been supposed by
some to be due to a premature ossification of the skull preventing the
due expansion of the brain, and on this theory extensive operations aiming
at loosening portions of the skull, so as to allow of the expansion of the
brain, have been undertaken. It is most probable, however, that the
disease 1s primarily due to interference with the development of the brain,
and that the early ossification is the result of the non-development of this
organ. The operations cannot be said to have been followed by any

marked success, and it 1s questionable whether they are really justifiable ;
we ourselves cannot advise their performance. The accompanying diagram
shows the various methods by which the skull has been enlarged (see
Fig. 20).
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HYDROCEPHALUS.

This 1s the term applied to abnormal collections of fluid within the
cranial cavity accompanied by marked distension of the head. When
the fluid is present in the ventricles of the brain the condition is known
as hydrocephalus infernus, when it is outside the brain, as /JZydrocephalus
externus ;. the latter condition 1s probably very rare.

Hydrocephalus may be congenital or it may be developed during the
carly years of life. .\ good deal of discussion is still going on as to its
pathology. The congenital cases are by some ascribed simply to imperfect
development of the brain, and by others to meningitis occurring during
intra-uterine life. It is probable that in some cases the first of these
causes 15 present, and in others the second. Some writers have also
attributed the occurrence of hydrocephalus internus to blocking of the
foramen of Majendie, and the consequent retention of cerebro-spinal fluid
in the lateral ventricles, but in many cases this foramen has been found not
only patent but enlarged, so that this explanation does not apply universally.

Pathology.—The most constant pathological condition found in con-
nection with hydrocephalus 1s one of meningitis, and it is probable that
this 1s the cause in the great majority, both of the congenital and of the
acquired cases. The meningeal inflammation is usually dependent either
on syphilis or on non-tuberculous posterior basic meningitis. Recovery
from the attack of meningitis is followed by the formation of adhesions
which block the passage of the cerebro-spinal fluid at the foramen of
Majendie, or above or below it, and thus is followed by distention of
the lateral ventricles. It has been shown by various investigators, more
especially by Dr. Leonard Hill, that the amount of cerebro-spinal fluid is
regulated by absorption and exudation from the veins or the lymphatics
of the membranes of the brain, more especially towards the base, and if
any cause interferes with this normal regulation of the cerebro-spinal fluid,
the result on the brain will be very serious. The occurrence of a
meningitis interferes with this regulation, so that cerebro-spinal fluid
accumulates in the ventricles and gives rise to the condition known as
hydrocephalus.  These forms of meningitis are more especially present
around the base of the brain in the neighbourhood of the fourth ventricle,
and thus there is an obstacle to the exit of fluid from the ventricles
and to its proper absorption.

Symptoms.—The result of the retention of the fluid in the ventricles
1s an expansion of the cerebral substance which is pressed against the
unyielding cranium ; atrophy of the brain will gradually occur in conse-
quence. When, however, the affection commences in infancy, the skull
expands readily, and thus no marked symptoms of cerebral pressure arise.
In older children, however, in whom the skull is rigid, all the symptoms
of cerebral pressure follow the accumulation of fluid in the ventricles.
The amount of fluid which may collect in the ventricles and in the
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posterior sub-arachnoid space in mfants is sometimes very large, and the
brain itsclf may be reduced to an extremely thin membrane, the fissures
and sulei being completely lost and the various gangha being flattened out.

D the congenital cases and in those commencing during the first year
of hife, the head becomes enormousty entarged and many of the congenital
cases also show other developmental troubles, such as club-foot, hare-lip,
ete.: the development of the child 1s in every way interfered with.  The
digestion becomes mmperfect, there is chronic constipation and emaciation,
strabismus and nystagmus are common, the pupils are much dilated, the
special senses are usually imperfect and the child very frequently  dies
during the first year or two of life. Usually as the discase advances there
ts rigidity and retraction of the head, with convulsions.

In the acyuired cases developed after the first year of life, the symptoms
are more severe because the skull cannot expand with the same rapidity.
There arc usually marked headaches, cramps, or paralyses, crying out at night,
cmaciation, and after a time possibly some separation of the sutures and
gradual expansion of the skull.  Rccovery is comparatively rare, and when
it docs take place, the brain power is generally greatly enfeebled.

Treatment. —Various methods have been employed to cure the disease
but hitherto without any marked success. Apart from the medical treat-
ment, which consists essentially in the use of anti-syphilitic remedics— more
especially the inunction of mercury—and attention to the nutrition of the
child, attempts have been made to prevent the expansion of the skull and
to promote absorption of the fluid by compression of the head with
bandages. In other cases puncture, either on a single occasion or on
several, or repeated tappings have been employed, but very rarely with
any beneficial result.  Permanent drainage has Deen resorted to, but as a
rule, even although care be taken to restrict the amount of fluid
drained away, the result is generally death from pyrexia and convulsions
due to the loss of cerebro-spinal fluid. Injections of Morton’s fluid have
been tried, but also without success.

Following the experiments of Dr. Leonard Hill as to the normal
regulation of the cerebro-spinal fluid by absorption and exudation by the
veins in the cerebral membranes, Dr. (;. . Sutherland and one¢ of us
have made an attempt to restore this normal regulation in these cases by
establishing an opening between the lateral ventricles and the sub-dural
space. our view being that, if such an opening could De established, the
normal regulation of the cerebro-spinal fluid would be carried out by the
portions of the meninges which have not yet been affected by pachy-
meningitis and that thus we should yget rid of the risk due to loss of the
cerebro-spinal fluid and also obtain a permanent relief of the pressure
instead of the temporary one following drainage. The results of our
attempts have been already published in the Clinical Society's Transactions?
and in the British Medical Journal”

CClie See, Tranc., volo XXX, 1898, p. 166, - Brit. N d. Journ., 1898, vol. 1., p. 758.
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s regards the results of the procedure, we have found a marked
diffcrence between congenital and acquired cases.  In the former, in so
far as the relief of the brain pressure and the restoration of the normal
regulation of the cerebro-spinal fluid are concerned, and the consequent
diminution in the size of the skull, our attempts have been extremely
successful, but in acquired cases, where the brain is thick, we have found
it a matter of extreme difficulty to keep up a channel of communication
between the ventricles and the sub-dural space for any length of time.

‘The operation which we have adopted in congenital cascs is as follows:
A flap is turned down and a small opening is made in the skull, usually
at the upper and anterior angle of the parietal closc to the anterior
fontanclle.  This piece of bone can be readily removed with a trephine or
gouge, but in some cases, where the fontanelle has been exceptionally
large we have opened the lower angle of the fontanelle itself without
removing any bone.  The dura mater is exposed, a small incision is
made into 1t about the centre of the flap, and a catgut drain, consisting of
about a dozen threads of fine catgut tied together at each end and from
two to three inches in length, is introduced in the following manner. One
end is seized with a pair of sinus forceps and insinuated downwards and
backwards between the brain and the dura mater till about three-quarters
of an inch is left projecting from the aperture in the dura mater. The
free end of this projecting portion is then scized with the sinus forceps
and pushed through the brain into the lateral ventricle.  The result is that
there 1s a catgut drain extending from the lateral ventricle into the sub-
dural space. The opening in the dura mater is then carefully sutured
with catgut and the skin flap rc-applied.

As a rule after the operation there is a rapid and marked rise of
temperature, even up to 1o4” or ro3 F. but this gradually falls to normal
in the course of a week or ten days, and in a very short time signs of
diminution in the size of the skull become evident. This diminution
goes on steadily to a most striking degree, the skull bones falling in and
overlapping one another, and at the base, where the bones cannot fall
m to the same extent, a sharp line of rigid bonc is usually left. The
result in the course of a few weeks is the entire disappearance of the
distension of the head and the production of a most curiously deformed
small skull.

The results of these attempts have clearly proved the truth of the
views as regards the regulation of the cerebro-spinal fluid in the cranial
cavity, and, in so far as the part played by the distension of the lateral
ventricles in the production of hydrocephalus is concerned, our attempts
have led to a complete cure of that affection. Nevertheless in these
congenital cases the children have usually died at the end of about four
months with symptoms, such as retraction of the head and rigidity,
indicating continued extension of the basal meningitis and this in spite of
energetic anti-syphilitic treatment.

PT. V. F
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When one comes to consider the subject of congenttal hydrocephalus
it is to be feared that the disease unless checked at quite an carly period
is incurable, and, cven if the patients were to live, the brain is usually so
badly developed and has been so injured by the pressure that any marked
restoration of the cerebral functions can hardly be expected.

When however the brain has developed well and when the condition
of internal hydrocephalus develops at a later period, the case is more
hopeful.  The  essential injury here 1s duc to the distension of the
ventricles, and  the estabhshment of such a regulation of the cerebro-
spinal "fluid as is described above is evidently well worth attempting.  We
have however only had two or three cases belonging to this class and so
far our attempts to establish a permanent communtcation between  the
lateral ventricle and the sub-dural space have not been successful.  The
attempts have been made in the same manner as already desceribed in
connection with congenital hydrocephalus, namely, by the introduction of
a catgut drain of varying thickness between the lateral ventricle and the
sub dural space, and the usual result has been that for the first two or three
days there has been marked rehef of the symptoms, and that then the
drainage has apparently ceased, and the distension of the ventricles has
recurred.  The probability 1s that this 1s due to blocking of the capillary
drain by the brain substance, which becomes squeezed in between the
strands of catgut: and it seems cvident that a capillary dram will not
suffice for this condition. In one case Mr. Ballance obtained an excellent
result, for a time at any rate, by the introduction of an indiarubber tube
m place of a catgut drain, and his case, although it ultimately ended fatally,
shows that the principle acts here just as in the congenital cases, and
that what has to be found 1s the best procedure to be adopted. Whether
it 1s advisable to leave an indiarubber tube permanently in the brain is a
question which is open to doubt.  We proposc in any future case employing
a decalcified bone tube, the interior of which is filled with strands of
catgut, and in this way we shall have a capillary drain protected from the
brain substance, and we hope that, as absorption of the bonc¢ tube and
the catgut goes on, lymph channels will be formed which will suffice to
carry on the communication between the ventricles and the sub-dural

space. It certainly seems to us that, in these acquired cases, further efforts
should be made in this direction.



CHAPTER VIL
FOCATL EPILEPSY: TUMOURS OF THE BRAIN.

FOCAL EPILEDPSY.

A\ GREAT variety of operations, such as ligature of the vertebral arteries.
division of the sympathetic trunk in the neck, etc., have been introduced
for the cure of true cpilepsy without any very marked benefit! In cases
of focal or Jacksonian epilepsy, however, operation is often of great benefit.
In these cases the attack usually begins in a definite centre and the muscular
spasms follow a definite order, commencing in one group of muscles and
extending in regular sequence to others. It may or may not end in a general
convulsion, and in some cases consciousness is not completely lost. The
irritation appears to radiate from some particular point on the surface of the
cerebrum and to extend downwards into its substance.

Causes.-—:\ great variety of causes may give rise to this condition.
Among these may be mentioned a depressed fracture, in which there is
direct pressure by the depressed portion of bone, or by a subsequent
osteitis : a localised pachymeningitis, especially the condition known as
pachymeningitis interna, or pachymeningitis hemorrhagica in which hema-
tomata form on the surface of the brain: hemorrhages upon the surface
of the brain; cysts pressing on the brain; cicatricial contraction of the
brain after operations; adhesion of the brain to the dura or to the skull,
as may occur after opening a cerebral abscess:; or even adhesion of a
cicatrix in the scalp to the bone. The attacks may occur without obvious
cause, and may usually be provoked by pressure over the affected area.
The attacks may be followed by a certain amount of stupor or coma similar
to the ordinary post-epileptic coma, and by temporary paralysis either
of sensation or motion, by diplopia, or by other sensory phenomena.

! Comparatively recently Jonnesco of Bucharest has advocated the removal of the entire
sympathetic chain in the neck, together with the three cervical ganglia on both sides.
ITe claims to have had excellent results from the procedure. We should be inclined to
await further information as to the permanence of the benefit before recommending this
somewhat severe procedure.
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Treatment.— The treaiment of this form of cpilepsy is essentially
operative and  consists in the removal of any cause of irmtation of the
cerebral centres. When there is a tender and  adherent cieatnix on the
scalp, exeision of the scar followed by immediate primary union of the
cut edges may cure the patient : indeed in some cases, its separation from
the bone with a tenotomy knife has proved sufticient.  In most cases
however the lesion is deeper and it is necessary to open the skull.  "T'he
precise spot at which the operation should be performed will be deter
mined by the group of muscles o which the symptoms origmate  (sce
iz, 21): additional aid will be afforded by the presence of a scar on the
scalp, an 1rregularity of the bone or tenderness on percussion.

The procedure in these cases will depend upon what 1s found.  Undar
any circumstances, howcever, removal of the bone with the trephime 1s the
first thing and it 1s well to keep the portion of bone removed with the
view of implanting 1t again 1if that be deemed adwvisable (scc p. 24).
When however the bone is thickened and inflamed, such implantation is
not advisable, and the mere removal of the circle by the trephine will
usually suffice to arrest the condition.  When the dura mater is found to
be thickened and adherent, the affected portion should be taken away.
If the brain be adherent to the dura or to the bone, the adhesions
should be separated. If there be a blood-cyst pressing on the surface of
the brain, 1t should be removed.

If there be a cicatrix in the Dran iatself over the centre in which the
disturbance orniginates, that portion of the brain with the cicatrix should be
cut away. Naturally such an excision if extensive will be followed by
paralysis, and 1t becomes a question In any given case whether it 1s worth
the patient’s while having a paralysecd Iimb in place of these epileptic
attacks.  .\s a rule 1t will generally be found that it is so, and further, it
often happens that some substitution of function takes place and that
the paralysis scldom remains permanently complete.  As a rule in these
cascs the tendency is to do too little rather than too much, morce cspeci-
ally in the way of removal of bone, cicatrices or adhesions. A point that
must be carefully attended to however is to avoid possible subsequent
adhesion between the brain and the tissues over it after the operation,
for this of course 1s very apt to occur when portions of the dura mater
have to be removed, and, if it does occur, the cpileptic symptoms will in
all probability recur.  Various means have been adopted to meet this
difficulty, and the best plan seems to be to introduce between the brain
and the skull a sheet of gold-foil (see p. 50): this seems to be non-
irritating and to effectually prevent adhesions between the brain and  the
margins of the dura. Other materials have been employed, such as gutta-
percha tissue or oiled silk protective, but aftcr a time these materials
become broken up and may act as irritants.  The gold-foil seems to act
well and to remain permanently in position, and in all opcrations, both
for epilepsy and for the removal of tumours. etc., it is well to make use
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of it.  Of course under such circumstances it is impossible to replace the
bone, because the substratum is non-vascular, and therefore the hole n
the skull must be left open.

TUMOURS OF THE BRAIN.

Varieties.—Masses of new growth may occur in the brain, which may
be either true neoplasms or of inflammatory origin, such as those that
occur in tuberculous or syphilitic disease ; the most common of all arc
tuberculous masses, the next most common are gliomata, then sarcomata,
various cysts and syphilitic gummata. s the differential diagnosis of these
conditions 1s not possible beforehand, it is well to deal with them together.
Hence we shall consider not merely the true tumours but also tuberculous
and syphilitic masses and the various cystic tumours.  Perhaps the most
common of the latter are the result of heemorrhage ; besides these there are
cchinocoecus cysts or cysts due to degeneration of tumours. The chief
point of value in diagnosing these conditions is the existence of similar
disease elsewhere ; thus in the case of tuberculous lesions the presence of
tuberculous disease elsewhere, with evidence of multiple tumours in the
brain, may give an indication of the true nature of the disease; on thc
other hand, a history of syphilis, evidence of thickening of the meninges,
affections of individual nerves, etc.,, may lead to the diagnosis of a
syphilitic gumma.  As regards the tumours proper, it is usually quite
impossible to predict the true nature of the tumour, but in some cases
variations in intra-cranial pressure indicating variations in the vascularity of
the tumour may lead one to suspect glioma.

Symptoms.—A tumour growing in or upon the brain presents two
distinct and definite sets of symptoms. The first set are those common
to all intra-cranial swellings and takes the form of increased intra-cranial
pressure.  This 1s indicated by such symptoms as headache, vomiting,
optic neuritis, and later on coma. The other set of symptoms are localis-
g symptoms due to the seat of the tumour and the destruction or
irritation of the part of the brain in its immediate neighbourhood. 1t is
both 1mpossible and unnecessary to go here into the question of the
differential diagnosis of the various forms of cerebral tumour or of the
localisation of the growth. This would involve a long statement of the
present position of our knowledge of the physiology of the brain and for
this purpose a separate text-book on the subject must be consulted. All
we can do is to indicate the various cortical centres (see Figs. 21 and 22).

Treatment.— Medicinal —:\s it is very difficult to be certain as to
the exact nature of the tumour in the first instance, it is usual to begin
the treatment with a course of anti-syphilitic remedies, which should be
pushed rapidly and in large doses and should consist not merely in the
administration of lodide of potassium but also and more especially in
inunction with mercury to the extent required to produce its physiological
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cffect. If, after a trial of these remedies for three or four weeks, no
improvement be found, the probability 15 that the discase 15 not syphilitic
or. if it be syphilitic, that it is not likely to benefit by anti-syphiline treat-

Fic. 21.—THE RELATIONS OF THE VARIOUS CRANIAL SUTURES, C REBRAL CONVOLU-
Tiovs, axD CorTicaL Civtris.  The line 44 denotes the main direction of the fissure
»f Rolando, and i~ obtained in the following manner. The asterisk * marks the bregma
or central point of the line joining the glabella and the external occipital protuberance.
A point A i~ then marked on the scalp 5 centimetres behind this spot, and corresponds
to the upper end of the fissure of Rolando. The lower end of the fissure 3 is situated
1 inch Lehind the point €, which is the bifurcation of the Sylvian fissure, and is 2 inches
behind and } inch above the external angular process of the frontal.

L =Lambdoid suture. A-0O=Parieto-Occipital fissure.  S=Fissure of Sylvius.
A =Fissure of Rolando. S¢g=Squamous suture. ' =Coronal suture. *=DPregma.

The drawing i~ from a preparation made by Prof. Arthur Robinson of King’s College.

ment.  Hence the question of possible henefit from operative interference
will arnse.

Operative.—In the early davs of localisation and brain surgery great
hopes were placed on surgical procedures for dealing with these cerebral
tumours. These hopes, however, have not been reahsed to the extent
that one could wish, as unfortunately the great majority of tumours of the
brain are not amenable to surgical treatment. In fact, it has been found
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by post-mortemr examination that at most 10 _of tumours of the brain
are removable, and in these the operation required would be so scrious
that a considerable proportion would not recover. Hence, as regards the
radical treatment of tumour of the brain, the outlook is distinctly dis-
couraging.  In the case of tuberculous tumours, for example, it is usual
to find around the main nodule a number of smaller tuberculous masses
infiltrating the brain, which will subsequently increase in size and lcad
to the death of the patient. In cases of glioma there is no capsule, and
it 1s most difhcult to decide what is tumour and what is brain substance,
and thus early recurrence after operation for glioma is practically the rule.
The most favourable tumours are sarcomata with distinct eapsules, but
even then recurrence 1s very common. The best results have been obtained
in cases of cysts or syphilitic gummata.

Indications.—The operative treatment of these cases may have one of
two objects : in the first place, when the tumour 1s small, of slow growth,
and superficially placed, the object of the operation is to remove the tumour
and presumably therefore to cure the patient: in the majority of cases on
the other hand, the tumour 1s large, very rapidly growing and diffuse or
deeply seated and therefore not likely to be removed successfully ; the
question then arises whether operation may not be undertaken for the
purpose of relieving the severe symptoms, such as headache, epileptiform
convulsions, etc., which are caused by the increased intra-cranial tension.
Much will depend on the urgency of the symptoms and on the probable
prolongation of life which will result. When the tumour, while apparently
diffuse, deep-scated and beyond the possibility of removal, 1s not causing
very acute or painful symptoms, such as headache or epileptiform convul-
sions, there 1s no real object in operating. On the other hand, when the
patient 1s still conscious and is suffering acutely from the pressure of the
tumour, his condition will be made much more comfortable by opening
the skull frecly; and it is just possible that the tumour may be found to
be of such a naturc or in such a situation that it may be removed.

Jlethods.—The actual steps of the operation for removal of a tumour
of the brain are as follows. In the first place, #e scalp should be completely
shaced the night before the operation and thoroughlyv disinfected in the manner
already described (sce Part 1., p. 161). It is then necessary to mark out upon
the scalp the chief localising points and the supposed area of the tumour
in 1its relation to the convolutions. The important convolutions to mark
out arc those in front of and behind the fissure of Rolando, and there are
various ways in which the position of this fissure may be ascertained. The
principal points are the glabella at the root of the nose, the external
occipital protuberance, the bregma half-way between these, the external
angle of the orbit and the tip of the mastoid process.

The methods of localising the Fissure of Rolando.—The upper end of
the fissure of Rolando is situated about five centimetres behind the bregma
and it runs downwards and forwards, forming an angle with an antero-
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posterior line between the glabella and the occipital protuberance of about
67 It is about three and three-quarter inches long.  Any variation
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Fic. 22.—Reids MeTHoL o CEREBRAL LocanisaTion., A8 is Reid’s base hine, and
runs from the lower margin of the orbit backwards through the centre of the external
auditory meatus. From this two lines are drawn upwards at right angles, one, ('D, from
the depression just in front of the ear to the middle line of the skull (from the glabella to
the ext. occip. protuberance) and the other, Z /) from the posterior horder of the mastoid
process to the same line. The line (;A™ indicates the horizontal liml of the fissure of
Sylvius, and runs from a point 1} inch directly behind the external angular process of
the frontal, t» another point } inch below the parietal eminence *.  The point A”at which
this Hne meets the middle line of the skull. localises fairly accurately the mesial end of the
Parieto-Occipital sulcus.  The fissure of Rotando corresponds mainly to « line drawn
from / to A, the point of intersection of the fissure of Sylvius with the vertical line C'/).
The bifurcation of the Sylvian fissure lics about 7 inch behind ¢ on the line (G A™, and the
vertical limb runs upwards from that point for about 1 inch,

L =%tambdoid suture.  P-O=Parieto-Occipital fissure.  §'=Fiwure of Sylvius.
R=Fi~ure of Rolando. .Sg=5quamous suture. C=Coronal suture. ~=Parictal
eminence.

The drawing i~ from the same preparation as that used for Fig. 21.

its direction, which 1s not uncommon, is usually so slight as not to affect
the operation because the trephine hole is large enough to include these
variations.  Various methods have been introduced with the view of localising
the fissure.  One of the first was Reid’s method in  which what
15 known as Reid's base line was drawn round the head from the orbit
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to the external occipital protuberance (sec Fig. 22). Two lines arc drawn
at right angles to this, onc running upwards just in front of the external
auditory meatus and the other running upwards from the posterior border
of the mastoid process.  The direction of the fissure of Rolando is from
the junction of the upper end of the latter line with the antero-posterior line,
down to the point of junction of the anterior vertical line with Reid's line
marking out the horizontal limb of the Fissure of Sylvius which is a line
drawn from a point 1} inches directly behind the external angular process
of the frontal to another point # inch beneath the parietal eminence.

Fic. 23.—THE Rrrations or THE MIDDLE MENINCGEAL .ARTERY 10 THE SUTURES
OF THE SKULL.

A =Posterior branch of the middle meningeal. (C=Anterior branch.t D= Anterior
inferior angle of the parietal bone. A=Posterior inferior angle of the parietal.

The drawing is made from a preparation by Prof. Arthur Robinson of King's College.

One of the easiest methods of locating the fissure of Rolando i1s by
using the simple instrument suggested by Professor Horsley-—the so-called
‘“Rolandometer” (see Fig. 24). This is made of flexible metal so that
it can be easily sterilised and adjusted to the surface of the skull. When
the long limb is placed over the antero-posterior line of the skull with the
smaller angle (67°) looking forward and the point of junction of the two
limbs about 5 centimetres behind the bregma, the shorter limb will indicate
sufficiently accurately the direction of the fissure. This arm 1s graduated
so that the length of the fissure can be marked off on the scalp. Should
this instrument not be available, a very easy means of replacing it
1s that suggested by Professor Chiene. He takes a square picce of paper
and folds 1t diagonally so as to make a triangle whose lesser angles are 45°
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One side of this triangle 15 then folded back on to the base so that its
angle s reduced to 221" This folded-down portion is cut away and the
remainder of the paper 1s unfolded and forms a trapesium one of whose
angles 1s 45 4221 —that 1s to say 6717 The paper is then placed with
one side of this angle along the middle hne of the skull, and its apex
5 centimetres behind the middle of this line, that is to say it 1s applied
over the upper end of the fissure of Rolando.  The other cdge of  the
paper runs downwards and forwards at an angle of 674° and thus indicates
the line of the fissure.  The fissure being three and three-quarter inches
m length, the lower end of 1t can also be marked out.

[ ocnN BROS LONDLN e L %" *J

Fro. 2g.—Hokseia's “ Roaspovkrer.” The graduated limb is set at an angle of
67 to the other, which is placed along the vertical line of the skull from the root of the
nose to the ext. occip. protuberance. The point of junction of the two limbs is applied
5 centimeters behind the centre of this line, so that the graduated limb slopes downwards
and forwards; it then lies over the fissure of Rolando.

The position of ke fissure of Svlicus may also require localising.  Its
bifurcation corresponds to a point two inches behind and about a
quarter of an inch above the level of the external angular process of the
frontal bone, and is situated just beneath the point of junction of the
parietal, the great wing of the sphenoid, the frontal and the squamous
bones.  The anterior branch runs upwards and forwards beneath the line
of the sphenoido-squamous suture and forms the anterior boundary of the
so calted motor region.  Figs. 21 and 22 will show the relation of the con-
volutions to these fissures as well as the relation of the various centres.

Before disinfection 1t 1s well to mark out these lines on the scalp
by means of nitrate of silver, a solution of thirty grains to the
ounce being painted along the lines and allowed to dry, and when dry
lightly brushed over with a solution of pyrogallic acid (five grains to the
ounce). The characteristic silver stain 1s produced and is not washed
away when the scalp 1s subsequently purified, as is the case with marks
made with an aniline pencil.

Chloroform is the best anesthetre, because 1t causes least congestion
of the brain and, as suggested by Professor Horsley, it is advisable to
administer a /ypodermic injection of morphine (gr. 1), about half an hour
before the operation is commenced.  After the skin has been purified, it
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15 well hefore proceeding further to transfer the markings on the scalp to
the skull by driving a fine bradawl or drill through the scalp into the
skull at various points along the lines marking out the fissures and the
supposed area of the tumour. .l large crescentic incision is then made so
that the opening in the bone shall lie in the centre of the flap, which
must be large enough to permit of the removal of sufficient bone to fully
expose the tumour.  Before making a large flap of this kind 1t 1s well to
compress its base so as to prevent loss of blood:; when the incision is
large 1t may be worth while to apply elastic tubing tightly round the
skull, from the root of the nose in front and beneath the external
protuberance behind.  ‘The incision is then carrted down to the bone
and the pericranium is raised with the flap.  There is usually very
little danger to the vitality of the flap, because the base is large, but it 1s
always well to plan 1t so that the main vessels shall enter the base.
After the flap has been turned aside to some extent, the tourniquet
should Dbe released and the various bleeding vesscls clamped. When the
flap 1s large, the assistant can usually compress the greater part of the
edge between his fingers, leaving a portion uncompressed, in which the
surgeon rapidly clamps the vessels; another portion of the flap is released
by the assistant and the vessels clamped, and in this way the loss of blood
1s reduced to a minimum. When the flap has been fully reflected and the
hemorrhage stopped, t%e skull is opened. The marks made by the bradawl
are first identified and the amount of bone to be removed 1s decided
upon. In some cases it is sufficient to make a single large trephine hole
and then to enlarge the opening with Hoffman’s forceps. This is howcever
generally very tedious, especially when there is a large tumour, and in that
case four small trephine holes should be made at what will be the angles
of the opening, and these are then connected by means of Hoffman’s
forceps, or by a Hey's or a Gigli’s saw! (see p. 38). The simplest of all,
if 1t be obtainable, is a circular saw worked by an electric or a hand motor ;
this has the additional advantage that the incisions are made with great
rapidity. If it be hoped to complete the operation at one sitting, the portions
of bone removed may be kept either under the scalp (see p. 22), or In
boracic lotion at a temperature of 100" I., with a view to replacing them
at the end of the operation, but if, as is usually the case, the operation be
divided into two stages, there is of course no necessity for doing this. The
above method of opening the skull is applicable to the majority of cases
met with in practice.  There will rarely be any chance of replacing the
hone and therefore the most rapid method of making a large enough opening
will be the best. Occasionally, however, especially in small and non malignant
tumours it may be possible to remove the tumour entirely, and it then

1Tfa Gigli's saw De used a thin copper spatula must be inserted between the dura mater
and the saw after the latter is in position.  Unless this be done, the under surface of the wire
saw, which cuts as freely as the upper, will wound the dura, as the intra-cranial tension is
sure to press it up against the saw,
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becomes a point of great importance to close the defect in the  skull.
This 1s dealt with more fully later on (sce p. 94).

Operation in oo stages.—Nter the bone has been removed, the dura
mater will bulze into the opening and will be somewhat veltowish in cotour
and devoid of pulsation.  When this stage of the operation has been reached
the surgeon will have to determine whether he will proceed with  the
remaining steps of the operation—e.e. the removal of the tumour-—-at once
or defer them to another day. .\t any rate, betore opening the dura mater
he must sce that the amount of skull removed is sufficient for the purpose
of obtaining free access to the tumour, and, if the latter be at all large, it
will generally be advisable o stop the proceedings at this stage and to
complete the operation another time.  In that case the flap is put back in
place again, a few stitches are inserted, the ordinany dressings are applied,
and the patient is put back to bed.  The nmportance of dividing these
operations into two stages depends on the fact that the shock and the
toss of blood accompanying them are usually very great, so that, by the time
the dura mater is exposed and cxaminced, the patient 1s considerabty collapsed;
if to this be added the shock occasioned by interference with the brain and
the loss of blood involved in the removal of the tumour, the patient may
succumb upon the table.  Hence the general rule will be to return the
patient to bed and wait for a few days before proceeding with the further
stages of the operation.  When the operation 1s merely performed with the
view of relieving pressure, the exposure of the dura mater of course ends the
operative procedures.

Opening the dura mater.—Nfter an interval varying, according to the
condition of the patient, from four to ten days after the first operation,
chloroform 1s again administered after a preliminary injection of morphine.
The same precautions are taken as before with regard to asepsis, and every
possible means of minimising shock is adopted (sce Part 1., p. 139). The
sutures are removed, the flap turned down and the dura mater exposed.
The latter should be opened so- as to form a flap which 1s turned upwards.
A small incision 15 made nto the dura, about half an inch from the
edge of the bone, and then, with a pair of blunt-pointed scissors, the
incision 1s carried round parallel to the edge of the opening in the bone
(see g 14). Several small blood-vessels will probably be divided, but
they can usually be seized and ligatured as they are cut; when the
incision runs across large vessels it 1s well to under-run these with a small
Hagedormn needle and tie them before they are divided (see Fig. 12).  All
heemorrhage from the dura should be stopped before going further. Tt is
well to avoid the use of any irritating lotion, and the only fluid that should be
brought in contact with the dura mater or the brain should be either warm
sterilised salt solution (sve p. 29) or boracic lotion, perferably the former.

Remowval of the tumowr.—The brain is carefully examined, and if therc
be a tumour upon the cortex 1t will generally be manifest at once. If it
be beneath the grev matter. the convolutions will be flattened and will present
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a characteristic dull yellowish appearance, while the affected arca gives a
distinet fecling of resistance as compared with the healthy brain around.  The
removal of the tumour will vary much in difficulty according as it is
situated upon the cortex or in the depth of the brain, and also according as 1t
is encapsuled or diffuse.  If the tumour be not felt at once, 1 blunt searcher
may be passed into the brain in its supposcd direction to see if it comes in
contact with any firmer tissue, and if so, the convolutions can be split with a
brain knife (sce Iig. 25) or a spatula carefully introduced at right angles
to the surface, so as to minimise injury to the vessels which run at right
angles to the surface; then with the finger the tumour can be gently separated
from the brain and shelled out. The bleeding, which is generally venous,
and 1s due to tearing of the large veins which lie upon the surface of the brain,
may be profuse at first ; if it be at all alarming, pressure with a hot sponge for
a few minutes will generally arrest it.  Should any vesscls of large size be
divided, they should be tied or twisted. In the superficial and encapsuled
growths it 1s generally easy to make out the demarcation between the tumour
and the brain substance, and the former may be enucleated without much

I'16. 25.—HorsLev's Brain Kx1re. This is really a delicate spatula.

damage to the brain.  In the softer tumours it is almost impossible to decide,
even with the aid of touch, which is tumour and which is brain.  In any case
the sense of touch is preferable to attempts to ascertain the limits of the
tumour by a blunt instrument, and therefore the finger should be employed
to work round the growth in all directions.

When the tumour 1s found to be irremovable, 1t must be either left alone
or portions of it may be removed. The latter procedure has little or no effect
in retarding the progress of the disease and may cven cause serious danger
from hemorrhage, but in some cases 1t may be advisable ; for instance, the
bulging of the brain may be so great that the dura mater cannot be united,
nor the skin flap properly stitched, unless portions are removed. When a
growth has been partially or entircly removed, a cavity 1s left which will rapidly
fill, partly with blood and partly also by expansion of the vascular brain sub-
stance beneath. The bleeding generally stops on the application of pressure
with a hot sponge, but in some cases it 1s advisable to pack the cavity for two
or three days: in fact, some surgeons advocate that the cavity in the brain
should alwavs be packed with gauze. The bleeding, if troublesome, is most
cffectually controlled by gauze soaked in a sterilised antipyrin solution.
A suture or two should be passed through the lips of the wound in the scalp
where the packing emerges and the ends knotted loosely together : they are
tied finally when the packing is discontinued, which is usually in about 48
hours. The objection to packing 1s that 1t must necessarily leave a hole in
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the dura mater which cannot be subscquently closed, but this is minimised by
stitching up as much of it as possible, so that the packing emerges only at
one corner.

In the majority of these cases there is no question of replacing the bone
for mstance, if the operation be done i two stages, some days must elapse,
and the bone is no longer alive.  When the conditions are such that there
15 cvery prospect of the recovery of the patient, the question arises of how to
guard against the danger entailed by the large defect in the skull.  The mere
implantation of fragments of decalcified bone over the surface of the dura
matcer 1s of little usc, as that generally only leads to a little extra thickening
of the fibrous tissuc.  Plates of aluminium, gold, or silver have been applied
over the orifice and have healed in, but as a rule the most that can be
done is to apply a moulded plate of silver or aluminium outside the scalp
after the healing of the wound.

—— E;
S ———
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FiG. 26. —Craniar CHiskl,  This instrument 1s provided with a shoulder to prevent
injury to the dura mater. It can be introduced along the dotted line shown across the
base of the osteo-plastic flap in the succeeding figure, and made to divide it. The shoualder
is introduced between the dura and the bone. A chisel with a shoulder at each end of
the cutting edge is ~ometimes used ; the object of this 1s to avoid damage to the soft parts
over the bone in the same way that damage to the dura mater i avoided.

Osteo-plastic procedures. -Some surgeons have advocated the use of an
ostco-plastic flap, which has great advantages in cases where the tumour is to
be removed ; a great objection is, however, the additional length of time
which the operation takes and the difficulty in cutting the flaps. It is obvious
that such a procedure can bc employcd only comparatively rarely, as it
demands, in order to render the prolongation of the operation justifiable, the
accurate diagnosis and localisation of a small and casily accessible tumour.
If an oste-oplastic flap 1s to be employed, the scalp should be retracted only for
about a quarter of an inch all round the cdge of the incision, and then, with a
Hevs or a circular saw, the bone should be divided along the line of the
incision in the soft tissues, that is to say in a semicircular form ; the division
of the bone should be oblique from without inwards, so that the opening
through the inner table is smaller than that through the outer, and the cut
surface presents a bevelled edge; if the flap of bone be replaced it will
not sink into the skull.  The difficulty 1s in cutting the base of the flap
of bone: the bone is usually too thick to break easily, and, indecd, the
attempt might cause a fracture of the skull. DProbably the simplest pro-
cedure 15 to make a trephine hole on each side and pass a Gigli’'s saw
beneath the base and partially saw the bone until it will bend or break. A
chisel (sce Fizo 26) slipped under the scalp to divide the bone is rather objec-
tionable on account of the shock caused by the percussion of the hammer.

A somewhat casier plan of cutting an osteo-plastic flap is shown in
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Fig. 27. It is done by making trephine holes at the angles of the bone-flap
after turning the scalp aside to a small extent, and then clipping out vertical
grooves between these holes.  In this way a trench is formed, which is
connccted with its fellow along the top of the boneflap by means of a
saw-cut carrted very obliquely through the two tables of the skull, lest the
flap of bone when restored to place may fall in and press on the brain.
The base of the boneflap is divided as above. Where a bone-flap is
employed, the entire flap should be turned down and kept out of the way
until it is replaced at the end of the operation.

Fi6. 27.—A METHOD OF FORMING AN OsTEO-PLASTIC FLAP IN OPERATIONS UPON
THE BrainN. The usual curved incision is made through the scalp. The square of bone
to be turned down is then marked out by incisions through the pericraniam along its
superior horizontal and two vertical sides. The pericramium and the soft parts are
retracted on either side of these lines, and four trephine holes, T, are made, one at each
corner of the square. The upper hole on each side is connected with the corresponding
lower one by a trench, ¢, made by Hoffinan’s forceps (see Fig. 6), a parting tool (see
Fig. 13), = centre-bit, or by « series of overlapping trephine holes. The two upper
trephine holes are now connected by a horizontal saw-cut. s, which 15~ made with a
circular or a Hey’s saw held very obliquely to the surface of the skull. It now only
remains to divide subcutaneously the base of the osseous flap across the dotted line.
This may be done with a Gigli’s wire saw (see Fig. 1o), or the chisel figured above. In
B the flap is turned down. The bone, retaining its full connection with the flap of soft
parts unites well, and there is no tendeucy for it to slip into the cranial cavity, as the
bevelled edge of the upper side of the aperture, b, forms a shelf for it to rest upon.

In A the skin-flap appears small relative to the size of the bone-flap. This is because
the scalp is retracted towards the centre as the bone incision is being made ; it expands
later.

In all these cases of removal of a tumour 1t is well to introduce between
the surface of the brain and the skull a piece of gold-foil (see p. 71) n
order to prevent adhesion of the brain to the skull.

After-treatment.—The after-treatment does not present any points of special
importance. The shock resulting from the operation must be combated
by appropriate measures, care being taken, however, not to employ alcohol.
The patient must be kept perfectly quiet in a darkened room and must
not be disturbed by noises or by the visits of friends. Restlessness must
be met by mechanical restraint of the head and, if necessary, injections of
morphine. After two or three days the dressings should be changed, and
any packing or drainage tube removed.
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CHAPTER VIIL

WOUNDS, INFLAMMATORY AIFFECTIONS, ULCERS AND NEW
GROWTHS OF THE FACE.

WOUNDS OF TIIE FACL.

Tur only special points in connection with wounds in this situation are the
sesthetic considerations involved in the question of scarring, and also the
possibility of injury to the various important structures about the face, of
which the chief are the facial nerve and Stenson’s duct.

Wounds of the face heal with remarkable rapidity and are therefore
less prone to septic complications than are those in many other parts of
the body; the resulting scar is also much less unsightly than might be
anticipated. .\t the same time, howcver, these wounds are specially liable
to become attacked by erysipelas, which may spread to the scalp and may
lead to the most serious complications from thrombosis of the diploic
veins or the cercbral sinuses.

Treatment.—The chicf point to be considered, apart from risk of
infection common to all wounds accidentally inflicted, is the cosmetic result,
and, with this end in view, the greatest care must be taken to remove
any dirt that may have gained access to the wound and which might
therefore cause suppuration and unsightly scarring; in the second place
it 15 important to reduce stitch-marks to a minimum.

Under certain circumstances, cven more care must be taken in the
primary cleansing of the wound than is necessary for the mere avoidance
of sepsis. Wounds on the face are not uncommonly caused by falls upon
metallic or other substances which may be ground into the tissues and cause
discoloration or tattooing of the parts. In some cases this may be so
marked that it is necessary to excise the discoloured scar in order to get
rid of the disfigurement. Hence under all circumstances the greatest care
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must be taken to clean the wound thoroughly and to remove any forcign
body from it; in the cases of which we have spoken it may even be
necessary to remove a portion of the cdges of the wound.  This procedure
has the advantage that, besides removing the colouring matter, it at the same
time favours healing by first intention.

Suturing.—The question of how best to avoid stitch-marks has already
been discussed (see Part 1., p. 154). By the employment of the subcutaneous
suture there described, reinforced by the use of strips of gauze fixed on
the skin with collodion, the edges may be brought into accurate apposition
without any stitch-marks being left. Should the condition of the wound
demand the introduction of ordinary skin stitches, these should consist of
the finest horschair and should be introduced with a very fine Hagedorn
needle close to the margin of the wound. Only the fewest possible stitches
should be introduced, the approximation of the intermediate portions of the
wound being effected by strips of gauze (see Part 1., p. 154).

When the wound 1s contused, it is often better not to introduce stitches at
all, or at most to employ only one or two to keep the edges in fair apposition,
the actual approximation being effected by the strips of gauze referred to
above. Outside the wound a small gauze dressing should be fastened on
with collodion ; if there be much oozing, a larger dressing may be fastened
on outside this with a bandage for the first 24 hours, after which 1t may
be left off and the small collodion dressing alone employed.

Complications. — Bleeding from these wounds usually stops either spon-
taneously or after very gentle sponge pressure or douching with iced water,
and it is only necessary to apply a ligature when the larger vessels are
wounded.  [Ien the facial nerve has been divided it is difficult to repair the
injury unless the nerve has been cut before it breaks up into branches.
These branches are delicate filaments which it 1s practically impossible to
find or to unite, and the best that can be done under the circumstances is to
bring the edges of the wound as accurately together as possible, in the hope
that some of the divided filaments may thereby be brought into apposition
and may unite. The other mmportant complication, namely, jurr #o
Stenson’s duct, will be treated of scparately in connection with the injuries
to the parotid gland.

SYPHILITIC AFFECTIONS OF THE FACE,

The face is a favourite seat of syphilitic lestons, which may be met with in
all the stages of the disease.

Primary sores may occur about the lips or the eye-lids, while secondary
syphilitic eruptions are common on the forehead in the neighbourhood of the
hair. ‘Tertiary syphilitic lesions, either in the form of a nodular syphilide or
cummatous disease, are frequently met with about the forehead and the nose.
The gummata are most common in connection with disease of the frontal

bone, and there is usually also ulceration of the skin over them.
i Ve G
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The nose is a favourite seat both of acquired and congenital syphihs.
‘This may be cither a nodular syphilide of the skin or a gumma of the bones :
in the latter case necrosis takes place, and as a conscquence the bridge of
the nose is flattened, the tip is turned upwards, and a most unsightly deformity
is produced.  Gummata may also occur in the tissues over the cartilage of the
tip of the nose, leading to ulcers, which, however, generally yield readily to
anti-syphilitic treatment, and leave only scars, or possibly some deformity about
the margin of the nostril.

Nodular syphilides are the cause of widespread destruction of the nose.
The affection commonly commences about the tip of the organ, which 1s very
rapidly destroyed, and the diagnosis in early cases is difficult. The affection
is apt to be confounded with lupus, the chief points in the diagnosis
being the greater rapidity of the syphilitic lesion, the absence of the charac-
teristic apple-jelly nodules, the larger size of the tubercles, and the extension
of the disease to the bones. In advanced cases the bony structures of the
nose may also be destroyed, so that all that is left of the organ may be an
oval opening in the face. When this happens, there 1s extension of the
disease along the nasal cavity, with destruction of the vomer or perforation of
the hard palate.

Treatment.—The treatment of the primary and secondary lesions presents
no points of difference from that already recommended for the disease in
general (see Part 1., Chap. XIL). The gummatous form of the disease affecting
the frontal bone has also been dealt with in connection with diseases of the
skull (see p. 34).

The nodular syphilide of the nose is usually arrested readily enough by the
administration of large doses of 1odide of potassium, combined with mercury,
which 1s preferably employed by means of inunction. This form of the
disease is more important in that it spreads with great rapidity and the
deformity 1is irreparable ; therefore large doses of these drugs must be
administered from the first so as to bring the patient as rapidly as possible
under their action.

TUBERCULOUS AFFECTIONS O THE FACE.

These may occur in one of three forms—as tuberculous ulcers of the
skin, as lupus, or as an intermediate condition between the two, often
described under the name of “scrofuloderma.”

TUBERCULOUS ULCERS OF THE SKIN OF THE FACE. -
These usually occur either in connection with tuberculous glands in front of
the ear or more frequently as a secondary result of tuberculous disease of one
of the facial bones, such as the malar or the orbital margin of the superior
maxilla. In the latter cases the skin becomes fixed to the bone when the
ulcer heals, and the traction may interfere with the movements of the lower
evelid, or may even lead to very unsightly ectropion.

Treatment.—\Whenever an abscess forms it should be opened, scraped,
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injected with iodoform and glycerine emulsion (see Part IV., p. 120), and
stitched up.  When there is an ulcer situated over diseased bone, the former
should be scraped and the latter should be removed. .\s soon as the surface
thus left is healthy, it should be skin-grafted (see Part L., p. 50). .Any skin
adhering to the bone should be freed, the scar excised, and the edges of the
wound sutured. When there is marked eversion of the lower eyelid, the
ordinary operation for ectropion should be performed ; this is described under
the plastic surgery of the face (see Chap. XII.).

LUPUS.— Zupus vulgaris is the most common tuberculous lesion of the
face. It occurs chiefly upon the checks or the tip of the nose and presents
wide variations in virulence. Thus, it may sometimes occur as /wpus non-
evedens, characterised by scars covered with branny scales without ulceration,
or as lupus exedens, in which there are nodules that coalesce, ulcerate and
become covered with scabs, beneath which 1s found soft tuberculous material.
The ulceration in lupus exedens is sometimes slow, but sometimes on the
other hand it may be so rapid that the special name of /Jwpus vorax has
been applied to it ; the probability 1s, however, that this form is a combined
condition of epithelioma and lupus, and that has been so in all the cases with
which we have had to deal. Zupus lypertroplicus is not so common on the
face.

The disease may last for years and is very intractable ; unless its ravages
be checked, it may cause the most distressing deformities. It begins with
the deposit of one or two nodules in the skin, around which fresh nodules
develop, and these, according to their type, may or may not ulcerate. On the
face, the disease spreads to the skin but does not penetrate for any distance
into the subcutaneous tissues. On the nose, however, the tubercles penetrate
deeper and destroy the cartilages, so that after a time the cartilaginous portion
of the nose may be entirely lost. The nasal bones are never affected and the
bridge remains intact ; this serves to distinguish the condition from syphilitic
destruction of the nose. The disease may spread from the nose to the lips
and into the nostrils. Apart from the unsightly sores and scars and the
destruction of tissue, the lupous ulceration gives rise to other deformities which
are both unsightly and serious, such as ectropion, contractions about the lips
which distort the mouth, or narrowing of the orifices of the nostrils, so that
the patient is unable to breathe properly.

Treatment.—The various methods of treatment of lupus are (1) excision,
(2) scraping followed by the application of caustics, (3) injections into the
nodules, (4) the application of ointments or plasters, (5) exposure to con-
centrated sunlight or electric light, and (6) the internal administration of
drugs. Most of these methods have been already referred to (see Part II,
p- 153), and we need therefore only say a few words as to the cases for which
cach method 1s most suitable.

Excision.—In very early cases, when therc is only a small patch consisting
of two or three nodules, the ideal treatment is to excise the affected area by
including it in an oval incision and subsequently to bring the edges of the
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wound together with subcutaneous sutures (see Part L, p. 154).  'T'his method
may give a perfect result, the disease being entirely removed and the scar in a
short time becoming quite unnoticeable.  Unfortunately, cases seldom come
under the care of the surgeon at such an carly date, but the practitioner
should always be on the look-out for the chance of cutting short the disease in
this satisfactory manner.

Excision is also of value when the disease is more extensive; if it be
carried wide enough it cures the discase absolutely and with far less scarring
and deformity than is likely to result from any other method. Hence we do
not limit excision to those early cases in which the edges of the wound can be
brought together. Even in extensive cases of lupus of the cheek it is often
possible to excise the patch and to fill the gap left by raising a flap of skin
from the neighbourhood. This is done on the lines described for the plastic
surgery of the face (see Chap. XII.). The result is that, instead of having
extensive scarring and probably a persistent disease, as is so common after the
treatment by other methods, all that is left is a few linear scars which in time
become mconspicuous.

Even when the patch is so large as to contra-indicate the plastic operation,
the results of excision are likely to be much better than those that can be
obtained by other methods—with the possible exception of the “light-bath”
treatment which is still on its trial-——because Thiersch’s skin-grafts can be
applied 1immediately to the surface left by excision, and, if these be cut
large enough, the scar resulting is very much superior to that obtained by
any method followed by cicatrisation. It 1s advisable that the grafts be
applied immediately to the wound because there is then less contraction than
if granulation be allowed to occur before the grafts are used. The best
dressing for these cases is the quarter-strength boracic ointment spread very
thickly on butter-muslin and fastened in position with gauze and collodion.
This is better than fastening on the dressing with a bandage, becausc the
latter 1s apt to be displaced by the movements of the head, and this will
almost certainly entail mechanical detachment of the grafts—an accident
that 1s especially liable to happen in children.

We have treated many cases of facial lupus of all degrees of severity in
this manner, and we have been very much pleased with the results obtained.
In order to be successful, the excision must be carried freely beyond the edge
of the disease and well into the fat beneath. The chief point in the technique
is to obtain a level surface upon which to place the grafts. In order to do
this the blade of the knife should be kept horizontal as the skin is being
raised.  We have lately found that the operation is much facilitated by
substituting a razor for the ordinary scalpel.

The bleeding generally stops from the mere exposure to the air.  Should
any trouble be experienced in arresting it, the larger vessels should be twisted
and the oozing surface douched with iced water or, if that fails, alternately
with that and water at a temperature of 110° Fahr. It is very difficult to stop
the bleeding by pressure as recommended for grafting in other situations
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(sce Part 1., p. 51) on account of the anatomical conformation of the parts.
The larger the grafts are cut, the fewer are the lines of junction between them.
and therefore the less is the subsequent deformity. We have found that the
grafts almost invariably unite perfectly well except when the raw surface
reaches the margin of the nose or the mouth, in which case the nearest graft
may possibly slough.

Scraping and cauterisation.—This is an excellent plan when the lupous
area consists of scattered patches with small areas of sound skin between
them. Iixcision is then practically out of the question as it would entail the
sacrifice of a large amount of healthy skin ; moreover, in ordinary cases, when
the affection is of very great extent, excision may be deemed inadvisable, and
this method is then valuable. Tn the first place, all the soft tissue should be
scraped away with a largish sharp spoon and then one of the smallest size
should be employed to bore into any soft patches where the lupus nodules
have extended deeper. The entire affected area must be gone over carefully
step by step and every individual nodule must be scraped out.  The bleeding
is arrested by cold and pressure and the raw surface is then cauterised with
pure nitric acid.  This is painted on with a glass brush and allowed to soak
in thoroughly. The best plan for introducing the acid into the small depres-
stons left after scraping out isolated nodules is to insert into them a fine
pointed glass rod dipped in the acid. Special care must be taken to
cover the patient’s eyes so as to prevent the fumes of the acid affecting them.
As a rule the application of the caustic provokes bleeding from the larger
vessels, and this necessitates precautions designed to prevent the acid being
washed by the blood over the skin and burning it. Any bleeding thus caused
should be checked by pressure with a sponge, and when this is done, fresh
nitric acid is applied. The cauterisation should last for about ten minutes
and then the surface may be thoroughly douched with a solution of
carbonate of soda.! This is poured over the cauterised area until all efferves-
cence ceases, after which a piece of boracic lint dipped in the same solution is
applied for a few hours, when it is replaced by boracic fomentations which are
renewed frequently until the surface begins to granulate. Boracic ointment
is then employed. When a large area is thus treated, the granulations should
be scraped away at the end of about a fortnight and the raw surface skin-
grafted in the usual manner.

Results.—As a rule this method does not succeed in completely eradicating
the disease. In the course of some months further nodules appear in the
scars and necessitate further scrapings. Still, if the main part of the affection
be destroyed in this manner, the spread of the disease and the deformity
consequent on it can be readily enough kept under by treating fresh nodules
in a similar manner as soon as they appear.

Injection.—The injection of half a minim of undiluted carbolic acid into
the substance of a lupus nodule will effectually destroy it, and this method 1s

1 The strength of this solution is immaterial : a handful of carbonate of soda (ordinary
washing soda may be used) in a pint of water is most convenient,
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most useful when the nodules are quite isolated, as they often are around or
over the scars of previous operations, and where it is not worth while to
subject the patient to the operation of excision.

Ointments and plasters.— Of the various ointments which are employed
for this affection, the chicf is that known as {wna s salicylic and creosote
plaster, which has already been fully described (sce Part 1L, p. 154).  This
method 1s most useful in lupus non-exedens, where the affection 15 not
amenable to scraping and the deformity is not usually so great.  The plasters
may also be advantagcously employed when a few isolated nodules of lupus
are present, and especially when they are scattered over a scar which has
been the seat of previous operations. Perhaps the most useful function of
the plasters is that they may be used as a test to ascertain whether the disease
has been completely eradicated.  They are applied over the suspected scar,
which if healthy 1s not affected, but, if the seat of lupus, shows breaking-down
areas as a result of their action.

Light-baths.—.\t the present time extensive trials are being made of the
continuous application of concentrated lght deprived of heatrays to the
lupous area, and the results so far obtained are certainly very remarkable.
The question which still awaits an answer 1s whether the results thus obtained
are permanent. There seems to be no question that the discase disappears
in a very cxtraordinary manner, and the scar left 1s very good. Should the
permanent results be as good as the temporary ones, this plan will pro-
bably supersede all the others to which we have referred. It must, however,
be some time before the method can come into anything ke general use,
as the apparatus required 1s costly, and can only be employed under very
favourable circumstances.

Drugs.—The old plan was to administer cod-liver oil, syrup of the iodide
of iron, and so on, which are of no specific value. Improvement has been
noted in a number of cases from the use of #yroid tablvids, and hence these
may be employed in most cases. Their action is, however, cxtremely vari-
able. .zsenic also seems to be useful in some forms of the diseasc, particu-
larly in the nose.

INFLAMMATORY AFFECTIONS,

There are no special points concerning the acute inflammations of the
skin and subcutaneous tissues of the face.

ERYSIPELAS.—The face is the most common seat of the so-called
““medical erysipelas, 1n which no definite point of entrance of the micro-
organisms can be made out. The principal point of importance is that
erysipelas of the face has a great tendency to spread to the scalp, and there 1s
always, therefore, the risk of acute inflammatory processes in that region.

Treatment.—This does not differ in any way from that already described
for the affection in general (sce Part Ly p. 218).
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TUMOURS OF TIHE FACE.
SEBACEOQOUS CYSTS.—These are not uncommon, and on the face the

wall of the cyst is much thinner than it is in those occurring on the scalp

Treatment.—The method of removing them has been already fully
described (see Part IL, p. 161). To avoid unnecessary scarring, the incision
should always be planned so as to lie as far as possible in the natural folds of
the cheek. Injury to the facial nerve is not at all likely to happen if the
superficial part of the cyst wall be properly defined, and the soft parts
separated from the rest of the wall with a blunt dissector.

DERMOID CYSTS.—These occur chiefly about the outer angle of the
orbit, the line of the inter-maxillary cleft, the middle line in front, or some
times in the thickness of the cheek. The cysts about the external angle of
the orbit, which are the commonest, may communicate with the interior
of the skull through an aperture in the frontal bone, but they are always
external to the dura mater.

Treatment.—More care is required to avoid the branches of the facial
nerve than is necessary in the case of sebaceous cysts. The incision over the
tumour should be parallel to the branches of the nerve, and, as soon as the
cyst wall is reached, the rest of the separation should be done with a blunt dis-
sector, and the cyst removed unopened.

NAVI.—These tumours are very common on the face, and naturally call
for treatment both from the discoloration they cause when the navus is
superficial and from the swelling when the tumour is of the venous variety.

Treatment. —When the navus is quite small and fairly superficial, excision
will probably give the best result and leave the smallest scar. The incision
should, if possible, be made parallel to the branches of the facial nerve, and,
if feasible, along one of the natural folds of the skin. If, however, the tumour
be large, excision is not so satisfactory. Under these circumstances it is best
to apply ethylate of sodium (see Part 1., p. 268) to the superficial portion of
the tumour and to treat the deeper part by electrolysis.

For the large, deep-seated venous nevi of the cheek electrolysis 1s by far
the best method of treatment, as excision or cauterisation cannot be employed,
partly because of the possibility of injury to important structures and partly
on account of the scarring which would result. The method of employing
electrolysis has been already detailed in full (see Part I., p. 266).

“ Port-wine stains.”—-Perhaps the most troublesome nzevoid condition
on the face 1s that produced by the so-called “port-wine stains,” and the dis-
figurement may be so great as to call urgently for treatment. When the
growth is of any size, the best plan is to employ a combination of electro-
lysis, painting the surface with ethylate of sodium and passing a fine
silk thread steeped in undiluted carbolic acid through the skin by means
of a round needle.
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MOLLES.

Moles are very frequently met with upon the face, and are often a con-
siderable source of annoyance to the patient. They may vary in size from a
small pea up to a pigmented area larger than the palm of the hand. They
are very frequently partially or entirely covered with hair.

Treatment.—This has already been fully described (sec Part 1., p. 163).
Should the patient desire to be relieved of the pigmentation, the only method
open is to perform excision.  If the mole be small and the incision suitably
planned, the edges of the wound may be brought together by buried sutures
(sce Part 1., p. 154), and the resulting scar may be quite unnoticeable.  When
the mole is too large to allow of this, Thiersch’s skin-grafts should be applied
to the raw surface, taking care to cut them as large as possible. The slight
scarring resulting from this will, of course, be far less noticcable than the pig-
mentation due to the mole.

In other cases the patient desires not so much the removal of the pigmen-
tation as to be freed from the presence of hairs upon the mole. Under these
circumstances the plan suggested by Mr. Horsley may be adopted with
advantage 1if the mole be large and thickly covered with hair (sce Part 11,
p- 163). It consists in turning down a flap consisting of the skin upon which
the mole is, and then shaving away the deep surface of the flap with a razor
until the hair follicles are cut away. The flap is then replaced in position,
the hairs fall out, and no further growth of them will occur ; of course, this
method leaves the pigmentation untouched.

When the mole is small and only covered by a few hairs, a method which
is also valuable for superfluous hairs upon the upper lip in females may be
employed. This consists of the employment of electrolysis ; for the following
details of the procedure we are indebted to Dr. Arthur Whitfield :

“The battery should consist of dry or Leclanché cclls coupled in
series. It 1s seldom that more than ten cells are required for any opera-
tion, but if there are cighteen, the battery may also be used for the
production of anzsthesia by cataphoresis when necessary. A\ galvanometer
reading in milliamperes is also a necessity.  The needle used varies
with the taste of the operator; the platino-iridium needle has the obvious
advantages that it may be easily sterilised in the flame, it may be bent to
any angle that may prove convenient at the time and it is not likely to be
broken by the sudden movement of a nervous patient.  For all purposes
a needle bent at an angle of 45° at a distance of one-third of an inch
from the free end is most convenient. The base of the needle may be
an octagonal, hollow, metallic cylinder fitting directly on to the terminal
of the lead as recommended by Brocq. This arrangement obviates the
use of a heavy needle-holder and is far the most convenient for manipu-
lition in awkward situations such as beneath the chin. The indifferent
electrode 1s usually a large metallic cylinder covered with wash-leather
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and moistened with salt solution. .\ lens is usually of advantage and
none is more efficient than an ordinary watchmaker's glass.

“The patient should be in a semi-recumbent position on a couch in
a good light.  The positive electrode may be laid on a piece of
mackintosh on the patient’s lap, so that she may grasp it when required.
Five cells are then put in circuit and, while the indifferent electrode is
lying loose on the patient’s lap, the needle, attached to the negative pole,
is introduced into the neck of the follicle. The direction of the needle
should be parallel to that of the hair. In this position, with no current
flowing the sense of touch will inform one, after a little experience,
whether the needle is entering the follicle or attempting to picrce the skin.
The patient is then instructed to firmly grasp the positive electrode and
the strength of current as indicated by the galvanometer noted. For the
first trial, a strength of about one milliampere is sufficient.  After a few
seconds, bubbles of hydrogen will be seen issuing from the mouth of the
follicle and shortly afterwards a somewhat yellowish transparent zone will
appear around the mouth of the follicle. This is the zone of total
necrosis ; immediately it appears the patient must be instructed to drop
the positive electrode.  This yellowish zone should never be allowed to
gain a diameter larger than that of a small pin’s head, otherwise the scar
left will be manifest to the naked eye. The needle is now withdrawn and
after a moment or two the hair may be pulled very gently with epilation
forceps. If the operation has been successful, the hair will slide out of
the follicle without offering the slightest resistance and will bring with it
the macerated and gelatinous-looking inner root-sheath. If the hair is
not loosened, the current must be increased for other hairs, but it must
never pass four milliamperes for even the stoutest. A medium strength
for the chin is about 24 milliamperes while 1l will usually suffice for the
upper lip. As regards the time during which the current should be pass-
ing, from 5 to 15 seconds will generally suffice. On no account must
hairs be taken during one sitting which are so close that their respective
zones of necrosis must touch.

“It is better never to introduce the electrode for a second time into a
follicle when the first application has failed to loosen the hair. The needle is
sure to run down the false passage made on the first introduction and it is
practically certain to leave a visible scar. The number of hairs which may be
taken on one occasion naturally varies with the coarseness and distribution of
the hairs ; one may however take 40 as an average number.

“ After the operation is finished the patient may be given some lead or
calamine lotion to cool the part, but nothing will hasten the healing
of the damaged areas. The natural sequence of the after effects is as
follows : Immediately on the completion of the operation the part is some-
what red and shiny to the eye and hard to the touch, while there are numerous
little yellowish dots indicating the mouths of the follicles. The cedema passes
off in one or two hours and the yellow dots dry up into scabs within the first
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twenty-four hours, forming dark brown crusts which show rather more than
the original marks.  These crusts fall off in about three days and the process
is practically complete with the exception of possibly a little redness.
Patients differ a good deal in the rapidity with which their skins recover the
normal appearance, and for those who have a tendency to pustular acne it is
a safe plan to prescribe frequent dabbing with a one in four thousand lotion
of perchloride of mercury to prevent infection of the destroyed follicles.
It is wiser not to exceed this strength, as sublimate lotions have a tendency
to stimulate the growth of hair.

“From this it will be seen that the same arca may usually be gone over
twice in one week but on no account oftener.

“As regards the patient’s sensations, if the electrode is not grasped until
after the needle is well engaged in the follicle and 1s droppued before the needle
1s withdrawn, the pain is not great, and is usually described as irrtating
rather than severe. The chin is usually far less painful than the upper lip
and the centre of the latter is much more sensitive than the outer parts.

“It should be remembered that the patient would prefer to have a hair
return and let it be destroyed on another occasion to being marked with
a permanent scar. It is therefore wise to err on the side of too wcak rather
than unnecessarily strong currents. With care and experience, however, even
with the use of very moderate currents relapses should not be more than one
per cent.

“Tt is, however, advisable in the case of young women in whom the
growth of hair is obviously progressive, to be careful in explaining that the
treatment does not prevent the growth of hair in other parts of the skin,
and that, until either all the hair is destroyed or the progressive growth
stops, the treatment will have to be rcnewed from time to time.

“For the destruction of small hairy moles the method of procedure is
almost identical. Owing to the facts that the hair is almost invariably
stronger and that a scar must necessarily result from the destruction of
the mole it is usual to work with a stronger current (5 milliamperes). All
the hairs in the mole should be first carefully removed, and after a few
days, if the mole has not been entircly effaced in the process of destroying
the hairs, the needle may be run through it in various directions and the
current passed until the whole growth looks white and tensely distended
with the gas. The result is a perfectly even, white scar, somewhat smaller
than the original growth.

* Where the patient demands an anzsthetic for these small operations
the following method of introducing cocaine through the unbroken skin by
cataphoresis may prove useful.

.\ 107/_solution of cocaine (the alkaloid itself, not the hydrochlorate)
in pure guaiacol 1s used. A\ piece of clean blotting paper is soaked in the
solution and placed on the area to be anwsthetised and a suitably shaped
incorrodible clectrode 1s placed on the top of it. This electrode is connected
with the positive pole, and a current of about four or five milliampeéres passed



MOLES. o7

for five minutes or so. Iifteen cells will probably be required at first, but the
resistance soon diminishes and then some may be switched off. A pricking
sensation s felt at first, but this soon passes off and is followed by complete
anesthesia to pain.  The anasthesia passes off in about a quarter of an hour.
The only objection to this method is the penetrating odour of the solution.
In rare cases anesthesia is not produced at the end of five minutes, and it
has been found to be advantageous in such cases to reverse the current after
this time.”

MALIGNANT TUMOURS.—These form the most important group of
tumours on the face, and may be either sarcomatous or carcinomatous in
nature. The former present no special points of interest, and do not differ
In any way from sarcomata elsewhere.

Carcinomata.— \'arious forms presenting points of special interest occur
upon the face, which 1s one of the common seats of the very slow-growing
flat epithelial carcinoma, which is not infrequent in elderly people.
This generally commences in some small pigmented seborrhcea patch or in a
pigmented mole, but it may sometimes occur without any antecedent disease
of the skin.

Treatment.—The treatment of this form is satisfactory, as, if it be
removed freely, a perfect recovery may ensue, with an insignificant scar.
Glandular infection occurs very late in the disease.

Another form is the tuberous epithelial carcinoma, which usually
starts at the junction of the mucous membrane with the skin, most frequently
in connection with the lower lip. This form will be referred to more in detail
in connection with affections of the lips (see Chap. X.).

Rodent wulcer.— A\ third form of epithelial carcinoma frequently met
with on the face 1s the so-called rodent ulcer. The characters of this growth
have already been referred to (see Part Il., p. 164). When occurring on the
face it is usually extremely slow in growth and may lead to widespread
destruction of the bones and may ultimately cause the death of the patient by
affecting the dura mater and so favouring septic meningitis, or by leading
to hzemorrhage or to attacks of inflammation such as erysipelas.

Treatment.—The treatment here, as elsewhere, is carly excision, which
apparently is successful if care only be taken to go sufficiently wide of the
growth. In the face this generally entails filling up the gap by means of a
plastic operation or by Thiersch’s skin-grafting.

When the disease is too far advanced for a complete excision to be
feasible, the best plan is perhaps to combine with excision of such portions
as are accessible the application of some strong caustic such as #if7ic acid in a
similar manner to that for lupus (see p. 101) or better still the employment of
chloride of sinc paste or sulphuric acid.) As a rule nitric acid is inferior to
sulphuric in that it does not eat far enough into the tissues to destroy the
erowth. In applying caustics such as these to a growth in the vicinity of the

1°or details as to the composition of these caustics and their method of application, sec
Part IL, p. 164.
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base of the skull, where the bone is thin, great care must be taken not to
cause sloughing of the dura mater and septic infection.  Whatever caustic
be used it should be altowed to act for several hours at least, as its action must
extend deeply to be of any use. Boracic fomentations should be apphied to
facilitate the separation of the stoughs caused by the caustic, and, when
granulation is complete, the sheatling may be hastened by the application of
skin-grafts. Careful watch must however be kept to sce whether any fresh
thickening or ulceration occurs, in which case immediate destruction of the
affected area by caustics or the knife must be resorted to. Sometimes the
tumour is so large that the defect left requires a very extensive plastic
operation (see Chap. XII.); failing that, a suitably coloured celtutoid or wax
shield must be modelted to hide the deformity.

It 1s said that the Zght-dath treatment for lupus has also a very beneficial
effect upon rodent ulcer. We only mention the matter here, as it is a
question that is still swb judice and upon which no definite opinion can well be
pronounced.



CHAPTER IX.
IFRACTURES OF THE N.ASAL BONES.

CAUSES.—This injury is practically always caused by direct violence ;
sometimes however 1t may be the result of an extensive fracture of the
anterior fossa of the base of the skull. Fracture occurs more often in
adults than in children, in whom the nose is more yielding. The fracture
15 usually compound through the mucous membrane and is not uncommonly
comminuted. The injuries may be very varied ; one bone alone may be
broken but usually both are fractured and separated from each other. In
other cases the fracture may involve the nasal processes of the superior
maxillee. In badly comminuted cases the fracture usually also runs through
the perpendicular plate of the ethmoid or the lachrymal. Lastly, the nasal
bones may be dislocated from the cartilages, and it is not uncommon for
bending or even dislocation of the cartilaginous septum to occur.

DISPLACEMENTS.—The resulting deformity is of course greatest in
comminuted fracture, in which the bridge of the nose may be so depressed
that it is very difficult to restore it to and retain it in position. In many
cases the nose 1s displaced laterally, while in others there is comparatively
little displacement. The swelling is often so great as to mask both the
displacement and the crepitus.

COMPLICATIONS.—These fractures as a rule are unaccompanied by
complications, but when there is severe damage the following conditions
may be met with :(—

1. FEpistaxis.—Bleeding from the nose is constant, but is usually only
shght.  If however one of the larger vessels be ruptured, there may be
considerable and persistent hemorrhage, which sometimes necessitates
plugging of the nostrils.

2. Emphvsema.—Escape of air into the tissues about the orbit or the
forchead and bridge of the nose 1s not uncommon and i1s due either to
injury of the nasal duct or to a free opening through the mucous membrane
of the nostril communicating with the cellular tissue. The emphysema 1s
usually developed when the patient attempts to blow his nose. It generally
subsides spontaneously and seldom gives rise to any trouble.
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3- Lpiplora.—Epiphora, or the overflowing of tears, usually occurs in
connection with fractures of the lachrymal bone accompanicd by injury of the
lachrymal sac, or, on the other hand, it may arise from fracture and blocking
of the nasal duct.

4. Cellulitis and suppuration about the nosc very rarely follow fracture
of the nasal bones.

Treatment.—.\Apart from the question of the complications, a fracture
of the nasal bones calls for careful treatment because, if left to itself, con-
siderable deformity may result either from flattening of the bridge of the
nose or from lateral displacement of the organ, and these deformities are
difficult to remedy at a later stage. The most difficult condition to rectify is
displacement of the cartilaginous septum.

Of the fracture.—In ordinary cascs unaccompanied by displacement
there is little or no treatment required. The first point is to be quite
sure that there is no displacement—which the swelling is very apt to mask ;
should none be present, the application of an ice-bag externally or cven
syringing the nose with ice-cold water to check the bleeding and the effusion
will be all that is required. The patient must be specially cautioned against
touching his nose or attempting to blow it. The patient often finds it very
difficult to resist doing this because of the irritation set up by the fracture and
the accumulation of blood.

If there be depression of the bridge or lateral displacement of the nose, it
is essential to replace the bones as soon as possible, and for this purpose it is
well to administer an anesthetic. It is not at all advisable to wait for the
subsidence of the swelling or ceven for the hamorrhage to cease, because
repair takes place with extreme rapidity, and the deformity, unless remedicd
at once, may be very difficult to correct at a later period.

I the case of lateral displacement of the nose, the deformity is usually
readily remedied by pushing the nose back into position. A\ little manipula-
tion over the bridge will usually get the nasal bones into their proper relative
positions, after which the nose must be examined to see that the septum
is in place : if not, it must be put back. When the bones are replaced,
there 15 no great tendency to subsequent displacement. No appliance for
keeping the bones in position is required as a rule. The patient should
lic on the side opposite to that towards which the displacement has occurred
and a small ice-bag should be placed on the nose. This will check the
effusion of blood and its weight will tend to keep the bones in position. The
patient should be scen daily at first, and the surgeon should see that the
displacement does not recur, and should remedy it at once if it does. In
five or six days the bones will be fairly firm, but the patient should still be
forbidden to handle or blow the nose.

IThen the septum has been displaced, special attempts must be made to
get it into position, and this is sometimes very difficult; as a rule this
displacement does not occur in connection with the lateral dislocation. In
some cases the septuin can be pushed into its proper position by intre-
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ducing a narrow, thin spatula into the nose. In others this is impossible, and
it is then best to use special forceps (see Fig. 28) by which a good hold
15 obtained of the cartilage and by means of which it can be forcibly twisted
into position. In these cases the deformity of the septum is apt to recur, and
it 1s well therefore to introduce a plug (see I'ig. 29) into the nostril encroached
upon by the displaced septum and to retain it in position for some days until
the septum 1s found to retain its position. The best plugs are made of
vulcanite, and are hollowed out so that the patient can breathe through them.
At the anterior ends of the plugs are holes for threads which are fastened on
the cheek with strapping. These plugs are better than packing, which is not
so efficient and may cause great inconvenience from the obstruction of the
nostril. The plugs should be taken out twice a day for cleaning, the nose
washed out with weak boracic lotion, and the plugs greased with boracic
ointment and replaced.

F16. 28.-—FORCEPS FOR STRAIGHTENING THE N ASAL SEPTUA. F16G. 29.—NasaL Pruos.

L comminuted fractures with depression, the restoration of the bones is
much more difficult, and their retention in position requires a great deal
of care. Manipulation externally may first be tried, but it is generally
necessary to introduce some instrument into the nostril to push out the
bones. It must be remembered that the space between the nasal process of
the superior maxillary bone and the septum is very narrow, and, therefore, in
order to push out the bones properly a very narrow instrument only can be
used ; to attempt to do it with ordinary dressing forceps is quite futile. A\
pair of fine sinus forceps, a curved probe-director, or still better a narrow
spatula should be employed. This is introduced into each nostril alternately,
and with it the fragments are gradually pushed up into position with the assist-
ance of the fingers applied externally. The retention of the fragments in
position is however a very difficult matter. It may be done by packing the
nostril with cyanide or i1odoform gauze in very narrow strips applied with a
fine firm probe. The great objections to this method are that the packing is
very difficult to apply owing to the narrowness of the nostril, that in a very
short time it becomes foul, and therefore must be frequently renewed, and
that this removal 1s very apt to be followed by recurrence of the displacement:
in any case it is a cause of great pain to the patient.

When, therefore, the fragments will not remain in position of themselves,
it is better to use some external appliance, such as a metal band round the
forehead, from which two arms project furnished with pads, which can be
applied one on each side of the bridge of the nose, and braced together
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so as to replace the fingers and keep the nasal bones firmly pressed in
position.  Mason practised a very simple method of keeping up the bridge in
bad cases by passing one or more hare-lip pins from side to side through the
nose beneath the fragments.  These pins project on each side for about half
an inch, and a good firm cork is pushed over each projecting end (see Fig. 30).
The two pieces of cork on each pin are then pushed together, so as to
exercise lateral pressure on the nasal bones, while the pin prevents the bnidge
from falling back. In many ways this is a more satisfactory arrangement than
the apparatus just mentioned, because, while applying lateral pressure, it also
prevents the bones falling back. In any case, no apparatus need be continued
for more than three or four days, for by that time so much lymph and new
material will have been thrown out, that the fragments of bone will remain in
position if care be taken not to blow the nose or to disturb it in any way.

F1G. 30.—MASON"S METHOD OF SUPPORTING THE BRIDGE OF THE NOSE AFTER Fro-
tURrE. The diagram shows how. after the flattened bones have been got into position
and the bridge has been restored, the pins support the bones, and the lateral pressure of
the pieces of cork keep them inclined at an angle to one another. If the cork becomes
loose, a figure-of-eight suture can be applied over all.

Of complications.—The treatment of the various complications of this
fracture presents few features of importance. The bleeding, even though
severe, can usually be checked by affusion of cold water over the face, by
svringing the nostrils with ice-cold water, or by the application of a small ice-
bag to the side of the nose (v7de supra). 1If the bleeding really be alarming—
sometimes it may be if the nasal artery be divided—it may be necessary to
plug the nares. To do this, the plugs must be carefully introduced and packed
in place with a firm probe, taking care not to push in too large a mass at once,
and by means of them the bridge of the nose will to some extent be supported.
The strips of gauze should be impregnated with iodoform and pushed well up
into the upper part of the nose.

If emphysema be present, it requires no special treatment beyond taking
care that the nostril on the affected side is kept clear by repeated syringing
with warm boracic lotion, and at the same time the patient should be
cautioned not to blow the nose. The emphysema will then readily subside
and give no further trouble.  The treatment of epiphora will be mainly
dirceted, on the one hand, to careful re-position of the fragments, and on the
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other to keeping the nasal duct open by means of the regular introduction of
suitable probes.  If cerchral injury be present, the case must be treated on
the lines laid down for fracture of the basc of the skull (sce p. 28). the
fracture of the nasal bones being then of secondary importance : care should
nevertheless be taken to remedy the deformity.

Compound fracture in this situation is not, as a rule, accompanied by
sertous symptoms. The healing takes place very readily, and 1t 15 but seldom
that septic infection gains a foothold or that necrosis of the fragments occurs.
When the fracture 1s compound through the skin, the wound should be
purtfied in the ordinary manner, and spectal care must be taken to prevent
the strong lotions from getting mto the eyes. The edges of the wound should
be brought together as accurately as possible by means of fine horschair
sutures. Showld the wound become septic, large boracic fomentations should be
employed, eombined with frequent douching of the nasal cavity with warm
boracic lotion.

Of long-standing deformity.—The surgeon is somctimes consulted
with regard to old cases of fracture of the nose, in which there has been
considerable loss of substance or marked depression, or in which coal-dust
or other material has been ground into the soft parts leaving an unsightly
or pigmented scar. The latter condition has already bcen referred to
(sce p. 96).  The possibility of remedying the permanent deformities of the
nasal bones frequently requires very careful consideration. .\t an early
period it may be possible, by introducing a fine chisel through small
incisions in the skin, to chisel through the bones at the lme of fracture,
and, when they have been properly loosened, they may be brought into
position by lateral pressure-—either by the harelip pins or by the pads
on each side of the nose mentioned above. In other cases however the
fracture is of such long standing that the deformity cannot be remedied
in this way. When the bridge of the nose is much depressed, the tilting
forward of the nostrils is of itself so unsightly that a more elaborate
operation must be performed, similar to that employed for cases in which
the bridge of the nose has been lost from discase.  These operations
will be more conveniently considered in connection with the plastic
surgery of the face (see Chap. XIIL.).

1 H



CHAPTER 2
AFFECTIONS OF THE LIPS.

WOUNDS OF THE LIPS.

THERE are few points of special interest in connection with wounds of the
lips. As in the rest of the face, healing is rapid and satisfactory.

Treatment.—When a wound extends through the whole thickness of
the lip, the greatest care must be taken in bringing the edges together to
see that the red line is on the same horizontal level throughout. The
sutures used for the skin should be of fine horsehair, whilst in the red
portion of the lip fine catgut may be employed, and it is well to suture
the whole of the wound on the mucous surface with the same material.
No dressing is really required; at most a thin layer of salicylic wool
fastened on by collodion. The discharge rapidly dries up and a scab is
formed, under which healing takes place quite readily. When there has
been much loss of substance of the lip some form of plastic operation
will be neeessary (see Chap. XII.).

INFLAMMATORY AFFECTIONS OF THE LIDS.

There is little of importance to say concerning these affections.
Gangrene of the lips which sometimes occurs is usually the result of
cancrum oris, a disease already described (see Part I., p. 8o).

CRACKS AND FISSURES OF THE LIPS are not uncommon in
cold weather and are sometimes troublesome as sources of septic infection,
whilst they also cause great inconvenience to the patient from their con-
stant liability to be torn open.

Treatment.—If the lips be kept well anointed with glycerine, and a
little goldbeater’s skin be applied over the crack to protect it from cold
and from irritants, the affection will usually heal.

HYPERTROPHY OF THE LIPS.—In weakly children of the

tuberculous type very marked thickening and overgrowth of the lips,
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cspecially the upper, with cversion of the red line is often scen as a result
of chronic inflammation in the nature of a lymphangitis following upon the
presence of these cracks and fissures. It may also result from excoriation
of the skin of the upper lip in children who suffer from chronic coryza.
Although it 1s commonly met with in tuberculous children there is in all
probability no actual deposit of tuberculous material.

Treatment.—\When this condition is noticed very grcat care must be
taken to protect any excoriations or cracks from injury and to heal them
as rapidly as possible (z7de supra). When the fissure is deep, it may be
actually advisable to excise it and bring the edges together with fine
catgut stitches so as to insure immediate union. At the same time of
course, the general condition of the patient must be attended to and the
administration of cod-liver oil, iron, etc., with light nourishing food and
general attention to hygienic measures is of great help.

In some rare cases the thickening of the lip may reach such an
advanced stage that the surgeon is called upon to remedy the deformity.
If this be the case, improvement can be readily effected by excising a
horizontal strip of the thickness of the lip from its inner aspect. An
clliptical incision is made upon the mucous surface of the lip enclosing
an amount of the mucous membrane varying in breadth according to the
amount of deformity. The upper border of the incision should run
parallel to the red line, enough of the mucous membrane being left
between the two to represent the normal thickness of the lip.  As the
incision is deepened, the portion removed is gradually made narrower, so
that ultimately the piece excised resembles a segment of an orange, the
outer surface of which corresponds to the mucous surface of the lip. The
bleeding is usually slight and in any case is readily arrested by torsion.
The edges of the incision are brought together by two or three fine cat-
gut stitches and healing is rapid. The general medicinal measures referred
to above must be adopted.

[

TUBERCULOUS AFFECTIONS OF THE LIPS.

Tuberculous ulcerations may be met with either in the mucous mem-
brane or in the skin, and they may take the form of lupus or of the
ordinary tuberculous ulcers.

LUPUS is chiefly met with on the upper lip as an extension from a
similar affection upon the nose or cheek.

Treatment. This has already been fully discussed (see p. 99), and
we need not further refer to it

TUBERCULOUS ULCERS are occasionally met with upon the
mucous membrane of the lips, generally the lower, which resemble in
all respects those occurring on the tongue. Like that affection they
may occur as a primary disease unaccompanied by tuberculous mischief
elsewhere ; much more commonly they are secondary to advanced tuber-
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culous discase, either of the lungs or the luryny.  They gradually extend
m area and are usually excessively painful.

Treatment.—\When the ulcers arc small and shallow, the most
satisfactory treatment i~ to excise the wleer and bring the cdges of the
mucous membrane together with fine catgut.  This can be done without
an ancesthetic by painting the affected surface over with a 2o per cent.
solution of cocaine. Should the raw surface thus left be too large to
bring together by stitches, it may be touched with undiluted carbolic acid;
a mouth-wash of sanitas (three drachms to the pint), or chlorate of
potash (ro grs. to the oz.) should be frequently employed during healing,
whilst the treatment for the original tuberculous discase is vigorously pro-
ceeded with.

When however the ulcer is secondary to tuberculous mischief in the
lungs or larynx, the raw surface thus left is very apt to be infected after
excision, and under these circumstances it will be better to avoid
operation and merely to treat the ulcer locally. In some cases a 209
solution of /lactic acid painted over the surface of the sore once a weck
1s of great advantage. It reliecves the pain and at the same time
promotes rapid healing. The value of this treatment is still further
increased 1f the sore be previously scraped with a sharp spoon, which
may be done after anesthetisation with a 209 solution of cocainc.

When the sore is still more extensive and the chief symptom requiring
treatment 1s the pain to which it gives rise, orthoform powdered frecly
over the surface will often relieve it. A similar result may of course
be obtained by painting the surface with cocasne, but, if the surgeon
be obliged to fall back upon the use of this drug, it is important to
remember that tolerance to its action 1s more or less rapidly established,
and therefore the solution employed in the first instance should be a
weak one (2 per cent.) and should be used as seldom as possible. Carc
must also be taken that all hard articles of diet, hot and cold substances
and more particularly acid or alcoholic liquids are avoided.

SYPHILITIC AFFECTIONS OF THE LIPS,

These may be met with in all stages of the disease, but the most
common are either a primary sore or, more frequently, secondary mucous
patches.

PRIMARY SORES.—The chief importance of the primary sore ‘is
its recognition, as it is not only of course a great danger to other persons
by infection from kissing or even from the usc of the same cups, spoons,
etc.,, but it may be mistaken for a malignant growth and removed under
that impression.

Treatment.—.\s it is of the greatest importance to obtain rapid
healing of a sore in this situation, the patient should be brought under
the influence of mercury by one of the more rapid methods such as
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inunction (sec Part 1., p. 233). Healing may also be expedited by
dusting the sore with a powder of one part of calomel to three of starch.
Should the sore be painful, the best plan 1s to rub its surface over with
sohd nitrate of silver.

MUCOUS PATCHES.-—The chief secondary affections of the lips

are mucous patches, which occur most frequently about the angles of

the mouth, and on the mucous surface. In the former situation especially,

these patches are apt to ulcerate and give rise to irregular ulcers which
are extremely painful.

Treatment.—This is practically the same as for the primary sore
just described : in the more painful cases the use of the solid nitrate of

silver 1s of especial value.  Here also the patient must be strongly
cautioned as to the infective nature of the condition.

TUMOURS OF TIHE LIPS.

NAEVUS.—The lip is sometimes the scat of extensive, subcutaneous,
venous nevus causing great swelling and deformity which are difficult to
treat. It is more common in the upper than in the lower lip.

Treatment.—The best methods are either clectrolysis or injection.
In either case too much must not be done at one sitting, owing to the

A B
Fic. 31.—TEMPORARY STRANGULATION OF A Naivis. A Method of passing the
sutures. The dotted lines indicate the threads traversing the thickness of the lip, the
continuous ones indicating them as they emerge from the cutaneous and mucous surfaces.
B. Mcethod of dividing the lgatures. It s easily seen from the diagram how the

circulation is completely controlled by tying together the corresponding ends of the
ligatures.

risk of producing sloughing either of the skin or, more probably, of the
mucous membrane, in which case very serious septic infection might occur
throughout the whole venous mass. .ttempts at excision are scldom
successful and they are accompanied with considerable risk of sepsis.
Injections.—The injection of irritants into the tumour is comparatively
casy. The circulation through the affected area of the lip may be readily
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cut off by a scries of ligatures (sce Fig. 31), and then undiluted carbohe
acid is injected from the cutancous surface into the substance of the
naevus, half a minim at a time, at various points : 1 about ten minutes the
licaturcs may be removed.  In the course of a few weeks the thickening
subsides and it is then possible to sce how much of the tumour has
been cured and how much navoid tissue is left behind. Tt is very
important in employing injection to be careful not to inject the carbohe
acid too ncar to the surface, as otherwise sloughing and septic complica
tions are likely to ensuc (see also Part I, p. 269).

Electrolysis.— Should clectrolysis be employed (sec Part 1., p. 200), two
points of importance must be observed.  In the first place the needles
must not come too mnear either the cutaneous or the mucous surface,
more especially the latter, and the current must not be so strong as to
cause actual destruction of tissue; one of 25 milliamperes is quite
sufficient.  The needles must of course be introduced through the skin,
which should be duly purified, and the punctures made afterwards covered
with a small collodion dressing.

LYMPHANGIOMA. —The condition known as macro-cheilia, or con-
genital hypertrophy of the lip, is most probably of this nature.  Onc or
both lips may be affected, gencrally the lower, which becomes much
everted and pendulous, causing considerable deformity and readily ulcer-
ating. This gives rise to still further thickening, and in some cases the lip
may be so large that the surgeon is called upon to remedy the deformity.

Treatment.— This is a matter of very great difficulty. The deformity
can of course be readily corrected by an operation similar to that
recommended for hypertrophy of the lip in tuberculous patients (see p. 115);
but in these lymphangiomatous cases there is a grave risk of septic com-
plications, and the operation must therefore not be done without very
definite cause. It is however found that, if electrolysis be employed first,
the main lymphatic spaces become blocked and the thickened tissues left
behind may then be removed by excision comparatively safely.  Electrolysis
should thercfore always be done and repeated until the mass has become
solid. DPrevious to the excision, the mucous membrane should be
everted and carefully disinfected, and the mouth should be so packed as
to prevent saliva running over the wound during the operation.  The
teeth should also be carefully examined by a dentist and scaled if
necessary. .\fter the excision, the wound should be accurately stitched up
with the finest catgut, and it 1s well to paint it over with Whitehead's
varnish.!  The mouth should be constantly rinsed out with lotions of
sanitas or boro-glyceride (a teaspoonful of each to a small tumbler of
water). Condy’s fluid 1s not so good because, if it be of sufficient strength
to act as an efficient mouth-wash, it stains the skin. .

CYSTS.—Cysts in connection with the muciparous glands are not at

IThis is made by adding 1 vol. of turpentine to g vols. of a saturated <olution of
iodoform 1n ether.
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all uncommon. Usually they form small isolated tumours, but <omctimes
the condition may extend over the whole lip, causing eversion and a very
unpleasant deformity.

Treatment.— 7vr simple cvsts it is usually sufficient to clip awayv the
portion of the cyst-wall projecting into the mouth, which is casily done
by painting over the mucous membranc with cocalne, scizing the pro-
minent cyst in catch forceps and clipping it away with scissors. making
sure that the cyst-wall is removed as well as the mucous membrane
covering it. \fter the glairy fluid has escaped, the remainder of the Cyst-
wall may be pulled out with forceps or its interior may be touched with
undiluted carbolic or nitric acid.  In both cases it is important to sce that
the acid does not reach the surrounding mucous membrane. If nitric acid
be used, the mouth should be freely washed out afterwards with a solution
of carbonate of soda. The after-treatment consists merely in the use of a
simple mouth-wash of chlorate of potash or sanitas (see p. 116).

IWhen there is a diffuse cystic condition along the lip this is readily
remedied by excising the projecting mass containing the cysts to a
sufficient extent to restore the lip to its proper shape. The operation is
very similar to that for hypertrophied lip (see p. 115). The edges of the
wound are brought together with catgut and a simple mouth-wash employed
subsequently.

EPITHELIOMA. —The lower lip is a very common seat of epithelioma,
which generally occurs towards one side and is often looked on as
associated with the irritation caused by smoking clay pipes. The affection
was however well known long before the introduction of tobacco into
Europe.  Both the flat, slow-growing, and the more rapid tuberous forms
may be met with, and the cases vary considerably in malignancy. On the
whole, the growth, which occurs generally in old people, is not very malig-
nant, and it 1s not uncommon for patients after excision to remain free
from further trouble for the rest of their lives. If left alone, the disease
gradually destroys the lip, causing constant dribbling of saliva, difficulty in
taking food, etc. It may spread from the lower lip to the upper, often
extends to the lower jaw and gives rise to infection of the glands either
in the sub-mental or the sub-maxillary regions, usually the latter. Its
point of origin is generally at the junction of the cutaneous with the
mucous surface. When it arises on the latter, the growth 1s generally more
rapid in its course and glandular infection occurs earlier than when it
arises on the cutaneous surface.

Treatment.—The treatment is early and free excision. As a rule a
triangular portion with its apex downwards should be removed from the
entire thickness of the lower lip. It is possible in some cases, where the
disease is very superficial and has spread for some distance along the lip, to
remove half the thickness of the lip only, but, if the incision has to be carried
deep, imperfect closure of the mouth is apt to result. When the growth is
situated near one angle of the mouth it is well to prolong the V-shaped
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incision downwards and outwards in the direction of the sub-maxillary glands,
so that the lymphatic vessels running from the lip to the glands may be
thereby included.  The edges of the wound can usually be readily brought
together without the necessity for any plastic operation.  Care must of course
be taken to sce that the red line of the lip is in accurate apposition.  When
a very considerable portion of the lip s thus removed the angle of the
mouth may be pulled towards the middle hne on suturing the wound, but
in the course of time this deformity rights itself and becomes very shghtly
noticeable.  When still more extensive portions of the hp have to be
removed, a plastic operation must be performed (sce Chap. XIL).

The excision of the V-shaped portion is done as follows: The surgeon
grasps the hp well to onc side of the growth between his left thumb and

FiG. 32.—IsUs10ns FOR THE REVMOVAL OF A SMALL EIMTHELIOMA OF THE Lowri

Lir. The concave limbs of the incisions when brought together give a slight projection

on the free margin of the lip, which is obliterated by the contraction of the scar.
forefinger so as to firmly compress the vessels in its thickness.  .\n assistant
should do the same on the other side of the growth, and, the circulation in the
lip being thus controlled, the V-shaped incision i1s made. It is as a rule
advisable not to make the two limbs of the V straight; they should be
slightly concave so as to allow for the contraction that must inevitably occur
in a liear cicatrix.  When the two concave sides of the incision arc sutured
together there will be a slight upward projection at the free edge of the lip
(see Iig. 32): in the coursc of time the contraction of the scar will obliterate
this.

The limb of the incision between the growth and the surgeon’s fingers
should first be cut and should be made by transfixing the thickness of the lip
below the growth and cutting upwards through the free margin.! When this
is done, the surgeon everts the portion of lip grasped between his finger
and thumb, rclaxes his pressure slightly so as to ascertain the position of
the spurting coronary artery, which is then scized and twisted. .\ny other
bleeding vesscls may be similarly treated. When the pressure is entirely
relaxed, the growth is seized by the fingers or by forceps, and the opposite
limb of the incision, that namely between the growth and the assistant’s

*If there be plenty of room, a still better plan is to have the coronary arteries on
each side controlled by the assistant; the surgeon then grasps the growth, and cuts

downwards from the free maigin of the lip on each side. e can thus make his incisions
more accurately and more concave.
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fingers, is made by cutting downwards from the free margin of the lip to the
apex of the V' The bleeding vessels are then similarly treated.

The wound should now be stitched up.  The first stitch should e of
silkworm gut, and should be put in at the red line which must be carcfully
adjusted.  The ends of this stitch, which should go fairly deeply through
the parts, should be left long. .\ sccond stitch of silkworm gut should
be mserted deeply through the centre of the cutaneous aspect of the incision,
and at some distance from the wound in order to relax tension. The
remainder of the skin incision is then brought together accurately by stitches
of fine silkworm gut or stout horsehair, which pass deeply through the thick-
ness of the lip close down to the mucous membrane. When these have all
been mserted, the lip is everted by pulling upon the first stitch in the red
line and a few catgut stitches are inserted in the mucous membrane. The
latter should not be brought together to anything like the same extent that
the skin incision is. It is well to leave gaps in it to permit a certain amount
of drainage. These wounds practically invariably heal by first intention.

Should the glands be infcted, it is generally best to make a separate
mcision for their removal.  Should the sub-maxillary glands be enlarged,
the sub-maxitlary salivary gland should
always be taken away as well, as the
lymphatic glands lie close to it and
may escape notice unless the salivary
gland be removed. s a rule it is
unnecessary to remove the lymphatic
vessels running between the primary
diseasc and the enlarged glands. When
however the growth is large, it is a
good plan to carry the apex of the V
down along the course of the lym-
phatics so as to terminate mn the neigh-
bourhood of the glandular area (see Ing.
33)- This has the double advantage
that, while 1t removes the lymphatics,
it also, by prolonging the V, makes

F1G. 33.—Ixcistons FOR THE REMOVAL OF AN

the subsequent apprommatlon of the EriTHELIONA OF THE LOWER Lip anD THE SUp-
. MaxicLary Graxps.  The ordinary moision for
wound easier. the removal of the tumour ix prolonged downwards
The suh-maxillary glands are best and 1;:\ck\vards, and a sub-maxillary flap 15 thus

) raised.

removed through a curved 1incision

commencing beneath the symphysis, carried downwards and backwards
towards the hyoid bone and finally upwards to the angle of the jaw. This
flap 1s dissccted up, the deep fascia divided and the glandular area thus
exposed.  Through this incision also the sub-mental glands can generally
be removed should they be enlarged. It is usually suffictent to retract the
wound well to get free access to the sub-mental region, but if necessary
the incision may be prolonged along the lower border of the chin towards the
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opposite side. should the sub-mental glands alone be enlarged, the best
incision for their removal is a curved one beneath the chin parallel to the
jaw and somewhat nearer to the latter than to the hyoid bone (sce 1.
34): the enlarged glands are generally superficial to the gento-hyord musele,
but they are sometimes found between and even beneath these nmuseles,
so that a very carcful search must be made to sce that all are removed
before the operation is terminated.  If necessary, any enlarged glands can
cencrally he made more  promiment
by having the floor of the mouth
pushed well downwards by an assistant
so as to make the whole sub-mental
region project forwards.

When the disease 15 50 extensive
that a plastic operation  becomes
neeessary after the removal of the
primary growth, 1t will be unncees-
sary to make special metsions for the
removal of the enlarged glands, as
those requisite for the plastic opera-

tion will generally be made below the

F1G. 4.~ INC1s1ON FOR THE REMOVAL OF THE

ol e e (TR jaw and will permit free access to the

glands.

Showld the growth be adherent to the jaze, a portion of the latter
must be removed, as it is never advisable to be content with merely peel-
ing off the periosteum. When the growth has become adherent to the
bone, the cells have usually penetrated into the latter and rccurrence is
certain unless the bone be widely removed. At the same time 1t must be
remembered that the removal of portions of the jaw nearly always leaves a
troublesome deformity and should not therefore be done unless it is certain
that the diseasc has penetrated to the bone.  When the jaw is affected,
it is usually from a growth, which, commencing upon the mucous membrane,
has spread to the frenum and so to the mucous membrane of the jaw,
and a large portion of the lip will usually require removal, for which it is
impossible to give the exact incisions as they must be planned according
to the amount requiring removal and according to the requirements of
the subsequent plastic operation.

If nearly the whole of the lower lip has to he removed, the incisions
should be carned down wide of the growth to the point of the chin, and
should be straight and not concave as described above. One of the best
forms of plastic operation 1s to continue the lateral incisions beneath the
jaw 1 a curve which reaches up nearly to the angle of the bone on each
side (see Iz 35. ). The flap thus formed must be dissected up well on
each side: in front, the skin and mucous membrane must be separated
from the jaw, whilst behind, the skin and subcutaneous tissues of the neck
are dissected up, and this should be done before steps are taken to remove
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the growth which is left attached to the jaw.  After the flaps have been
dissccted up, they are turned aside and the affected part of the jaw 1~
removed.

In some cases the discase affects only the alveolar portion of the bone.
so that its lower margin remains intact, and if this be the case it may
be possible, by cxtracting teeth on cither side of the growth and by
sawing vertically through about two-thirds of the depth of the bonc and
then joining the lower ends of these incisions by a horizontal saw-cut, to
leave a bridge of bone which will maintain the continuity of the jaw and
prevent deformity.  The periosteum must be removed with the bone 77
stzw. This operation is usually very tedious, as the horizontal saw-cut has
to be effected with a Hey's saw: if a circular saw driven by a motor he
at hand, of course the operation is enormously facilitated. The usual plan
is to almost divide the bone with a saw and to complete the division with

FiG. 35.—IncIsions FOrR THE Redovar oF ax KPMITHELIOMA OCCUPYING THE Buik
ofF THE Lower Lir. The growth is removed by the V-shaped incision ace.  To restore
the lip, the incision a¢ is prolonged downwards and backwards to &, and the incision ce to
d. The mucous membrane is stitched to the skin along the edges a/; ¢g, and the flaps
are then raised and sutured as shown in /.

a few strokes of the chiscel, but the latter must be a very carefully used,
as otherwise the narrow bridge of bone may be fractured and the whole
object of the operation defeated.

When the bone has been removed, the flaps are brought together so as to
restore the lip, and afterwards a dentist will probably be able to supply the
patient with artificial teeth to take the place of those that are lost. In bring-
ing up the flaps to form a fresh lip, a raw surface may be left below. It
1s a good plan to cover this in with a Thiersch’s skin-graft, as otherwise
the contraction may lead to a certain amount of deformity by pulling upon
the new lip.

In many cases, however, the growth mvolves the whole depth of the jaw,
and 1t 1s impossible to save any portion of it. If the growth be situated over
the symphysis, this portion of the bone will require removal, and this necessi-
tates the separation of the muscles attached to its posterior surface. The result
1s that the tongue is likely to fall back, and to prevent this a stout silk thread
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should be passed through the tip of the tongue, so as to pull 1t forward and
prevent the patient becoming asphyxiated during the operation.

When the symphysis has been removed, the chief trouble afterwards is
that the teeth in the upper and lower jaws do not correspond to one another,
and the patient will ever afterwards be unable to masticate his food properly.
The teeth m the lower jaw, being on a plane posterior to those in the upper,
are also very liable to seriously incommode the action of the tongue.  Frenee,
after removal of the symphysis, the divided ends of the jaw should on no
account be wired together, as is often suggested, but, on the contrary, an
attempt should be made to keep the divided ends apart, so as to preserve the
normal contour of the jaw as much as possible.  This 1s a very ditheult thing
to do, but the importance of 1t 1s so great as to render the attempt well worth
while.  One plan 1s to interpose between the divided ends a rough model
of the symphysis that has been removed, which may be fashioned rapidly out
of box-wood, or more carefully from celluloid or some similar substance
after a mould of the jaw has been taken. This is interposed between
the cut ends of the bone before the lip 1s brought together, and may be
fastened to 1t by silk around the tccth, wires, etc.  The object 1s to keep
the cut ends of the jaw separated until healing 1s fairly well advanced, when
some more suiltable apparatus can be fashioned by a dentist to permanently
keep the jaws in that position.

Another method of keeping the fragments of the jaw in position 1s by
the use of a Hammond’s wire sphint (sce Chap. XV.), provided that the
patient has sufficient sound tceth. If this splint be used, the frame must
be made of wire stout enough not to bend during the healing process;
this method is not so good as the other.

cAfter-treatment.—Little dressing 1s required ; at most a small gauze and
collodion dressing may be applied over the incision in the neck, whilst that
in the lp s allowed to dry and scab over. The silk loop which has been
passed through the tongue should be left in position for a day or two, so that,
should there be any tendency for the tongue to fall back, the nurse can pull
it forward. For the same reason the patient should be kept lying well over on
the side, so that, should the tongue fall back, it will fall to one side, and there
will not be the same risk of asphyxia. .\s a rule, in three or four days the
muscles become sufficiently matted together in the granulation tissue to
prevent any risk of this sort. The mouth should be frequently washed out
with antiseptic mouth-washes, such as sanitas (two drachms to the pint)
or chlorate of potash (ten grains to the ounce).



CHAPTER XI.

TRIGEMINAL NEURALGIA.

NEURALGLA of one or more of the branches of the fifth nerve is not infre-
quent. Any branch may be the seat of the disease, and sometimes all three
of the main trunks are affected. ‘The pain is generally intermittent and
accomparned by spasmodic contractions of the facial muscles —-the condition
known as “spasmodic tic.” In other cases the pain is practically constant
and so severe that the patient’s life is a misery, and the condition may end in
Insanity.

In the primary or idiopathic cases the affection is a true neuritis, spreading
from the terminal branches to the main trunks and being marked in the
more severe cases by degenerative changes i the Gasserian ganglion itself.
In the secondary cases one of the most common causes 1s dental caries, and it
is worthy of note that the neuralgia may not be referred to the particular tooth
that 1s the seat of the caries. The nerve may also be pressed upon by a
cicatrix, a foreign body, callus or a tumour, and sometimes the affection may
result from a simple osteitis.  Intra-nasal conditions have also been said to
originate the affection. More rarely it may depend upon a carious condition
of the petrous portion of the temporal bone or the presence of an mtra-cranial
tumour.

Treatment.—The treatment differs according as the case 1s primary or
secondary.

In the secondary cases it is generally sufficient, in the earlier stages
at any rate, to remove the cause: the affection then subsides and the
patient gets well. Should the cause be inaccessible, as 1t 1s in disease of
the petrous bone, the case will of course be hopeless.

When no exciting cause can be discovered and the case 1s a
simple neuritis, the treatment for that condition must first be adopted
(sce Part IL, p. 259). The face should be wrapped up and kept from
exposure to cold or draughts, while guinine in five-grain doses four times
a day or arsenic in doses of from three to five minims, cautiously increased
up to twelve or more, should be administered.  .{n/ipvrine in ten to twenty-
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crain doses s uscful during the scvere paroxysms.  In some  instances
methvlene Olwe in three-grain pills scems to exercise a specific action. .\
nourishing diet should be administered and, as a local application, a Iiniment
or similar application containing mentho/ 1s valuable, as may also be the
lnimentum terebinth. aceticum of the Pharmacopeeia.

Should no improvement take place after a prolonged trial of these or
similar remedies, and should the patient’s condition become unbearable,
the propriety of undertaking some surgical measure for the relief of the pain
must be considered. Unfortunately in most cases these measures only yield
temporary relief as the pain is apt to recur in a few weeks or months and
further operations become necessary. The only method of surgical inter-
ference that 1s likely to be of use in these cases is newrcctomy.  Should the
disease recur after operation, 1t may even be necessary to attack the Gasserian
ganglion itself.

Of neuralgia of the first division.—Swupra-ordital ncurectomy.—'This
operation is usually performed as follows: The eyebrow is shaved and the
parts are purified. During the preliminary punfication and the subsequent
stages of the operation it is of course of great importance to prevent the
access of strong antiseptic lotions to the conjunctiva. The supra-orbital
notch, which can usually be readily felt, is first of all defined; it 1s situated
near the junction of the middle and inner thirds of the superior orbital margin.
The supra-orbital artery lies close to the outer side of the nerve. .\n incision
is made three-quarters of an inch in length along the upper margin of the
orbit, with its centre over the notch, the eyelid being drawn down and the
parts steadied as the incision is made. The fibres of the orbicularis
palpebrarum are cxposed and separated, when the nerve 1s seen emerging
from the notch and lying upon the periosteum. It is carefully separated
from the artery, picked up and pulled up into the wound as forcibly as
possible, cut off flush with the foramen and as much as possible of it removed.
The wound is then sutured and the ordinary dressings are applied.

The small scar left will be almost entirely hidden by the eyebrow, and for
this reason the incision recommended above is better than the vertical one
sometimes employed, which has the disadvantage of dividing the fibres of the
orbicularis palpebrarum and sometimes its nerve supply, besides leaving a
very noticeable scar. It no doubt renders the nerve more accessible, but, if
the latter be pulled upon in the manner we have recommended, a sufficient
length is brought into view to render all possibility of subsequent union out of
the question.

Of neuralgia of the second division.—When the second division of the
fifth nerve is the seat of the disease, the pain may be referred to the teeth of
the upper jaw, Ze. along the course of the supertor maxillary nerve, or to the
infra-orbital branch, when it will be referred to the side of the nose, the upper
lip and the infra-orbital region. 1In the latter case, the appropriate treatment
is to divide the infra-orbital nerve, whilst in the former the trunk of the
second division of the fifth, along with Meckel’s ganglion will require ablation.
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Infra-orbital neurcctomy. —The infra-orbital nerve is very easily reached.
After the parts have been rendered aseptic it may be exposed through a small
incision, nearly an inch in length, along the natural fold of the cheek slightly
oblique from above downwards and outwards. Its centre should be over
the infra-orbital foramen, which is a quarter of an inch below the orbital
margmn of the superior maxilla in a line from the supra-orbital notch to the
interval between the bicuspid teeth.  The skin and fat and a portion of the
origin of the zygomaticus major muscle will be divided, the fibres of the
orbicularis palpebrarum will come into view above and must be pulled aside,
whilst the levator labii superiorts must be detached from the upper jaw.
After this 1s done, the nerve is seen emerging from the infra-orbital foramen,
and should be seized with forceps and pulled as far out of the infra-orbital
canal as possible; as much as can be reached should be taken away.
There 15 generally fairly free oozing from the wound.

The method above described is in any case only useful in the early stages
of the affection, and in most it 1s necessary to divide the nerve further back.
It is only in a very few cases that this operation can be successful, because the
orbital and the posterior superior dental branches are given off before the
nerve enters the infra-orbital canal. When therefore the condition 1s more
severe or when 1t recurs after the foregoing operation, the trunk of the second
division together with Meckel's ganglion must be cxcised.

Newrectomy of the superior maxidlary nerve and ablation of Meckel's
ganglion.—'This may be done through a V-shaped incision with the apex
downwards, the centre of the V being a little below the infra-orbital foramen.
The flap thus formed is turned upwards and held or stitched out of the way.
The infra-orbital nerve as it emerges from the foramen is then exposed in the
manner just described, the soft parts are cleared from the bone for some little
distance and a square hole measuring about three-quarters of an inch in each
direction is cut out of the front wall of the antrum with a chisel. This should
be so planned that the foramen lies slightly above the centre of the hole. A
silk ligature is now fastened to the end of the nerve beyond the foramen to
serve as a guide in the further procedures. After the bleeding has been
arrested, a powerful light is projected into the wound from a forehead lamp or
reflector and a slightly smaller hole of similar shape is cut in a similar manner
in the posterior wall of the antrum. The oozing here is likely to be very free
and must be arrested by pressure or by douching alternately with hot and
cold water.

The next step is to remove the floor of the infra-orbital canal which
traverses the roof of the antrum, and this is done, using the infra-orbital
nerve as a guide, by very cautious strokes of a fine chisel or with a pair
of stout scissors. It is very important to avoid damage to the nerve, as
otherwise a very essential guide to the later stages of the operation will be
lost.  The floor of the canal is usually very thin, and it can often be broken
away by introducing a fine steel probe or director alongside the nerve and
forcibly bending this downwards. The whole floor of the canal 1s cut away as
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far as the posterior wall of the antrum, when the nerve will hang free in the
cavity and can be traced up to its point of emergence from the foramen
rotundum : at the same time Meckel's ganglion is defined if possible by means
of a probe, the aperture in the posterior wall of the antrum being enlarged if
necessary.  The nerve i1s now grasped with long-handled forceps and pulled
as far out from the base of the skull as possible and cut off flush by curved
scissors together with the ganglion attached to it. The portion thus removed
should measure at least an inch and three-quarters in length.  If preferred, the
nerve may be seized by powerful forceps close up to the foramen rotundum
and pulled on forcibly until it is torn away from the skull. In any case, before
being divided it should be pulled upon so that the cut end will retract inside
the foramen, because a very common cause of the neuralgia is a thickening
about the periosteum in the foramina at the basc of the skull with pressure
upon the nerve trunk as it passes through. The oozing at this stage of the
operation 1s usually very profuse and some time may be required for its arrest ;
it can generally be stopped by sponge pressure.  Should it continue, a fine
horsehair drain may be inserted through the wound and into the cavity of the
antrum for a few days : otherwise no drain need be employed.

Of neuralgia of the third division.—\When the third division is affected,
the pain may be referred to one branch alone, and of these the most commonly
attacked is the inferior dental, much less frequently the gustatory, and still
more rarely the auriculo-temporal.  When this is the case, it is well to see in
the first instance what is the result of dividing the particular branch attacked
rather than to undertake the very sertous operation of exposing and dividing
the third division at its exit from the skull.

Newrectomy of the fuferior dental nerve.—This 1s done as follows : The
patient is anasthetised and placed in a good light, with the head propped up
and the mouth fully opened with a gag. The cheek on the affected side is
firmly retracted by a broad copper spatula, and the tongue is held over to the
opposite side out of the way either with tongue forceps or better by sitk
threads passed through its substance. The surgeon first feels for the inferior
dental spine with the forefinger of his left hand. This is situated immediately
above the commencement of the inferior dental canal, and has inserted into it
the internal lateral ligament of the jaw. The mucous membrane is now
mncised vertically for about an inch just internal to the anterior border of the
ascending ramus, and the mucous membrane is detached for a short distance
with a small periosteum detacher. The surgeon then introduces the finger
through the incision and feels for the inferior dental spine, which must be
very carefully defined and the internal ligament attached to it divided with
fine blunt-pointed scissors. Immediately behind lies the inferior dental
nerve, which can then generally be brought up into the wound with a small
blunt hook. The nerve lies in close proximity to the inferior dental vessels
as 1t enters the foramen, but is separated from them by a somewhat larger
interval a little higher up. The nerve should not be mistaken for other
structures in its vicinity, if proper care has been taken to define and divide
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'thc internal lateral ligament.  The lingual gustatory nerve lies behind and
1ptcrnal to the inferior dental, being separated from it by the internal lateral
ligament, whilst the mylo-hyoid branch lics posteriorly in its own groove.
When the nerve has been brought into the wound, it is grasped with a pair
of Spencer Wells’ forceps and divided first high up in the wound and
then again below, as much being removed as possible.

The operation is tedious and difficult, and the surgeon 1s much hampered
by the continual oozing from the wound. Unless care be taken in isolating
the nerve, there may even be considerable heemorrhage from a wound either
of the inferior dental or the internal maxillary artery. It is most important
to have a good light during the operation, and if strong daylight be not avail-
able a forehead lamp should be employed. No stitches need be inserted
after the operation, and all that is necessary is to have the mouth frequently
washed out with a weak solution of sanitas (two drachms to the pint).
‘There 1s often considerable swelling and stiffness about the jaws for some
days after the operation, but this usually subsides entirely.

Another and simpler method of reaching the nerve from the cheek by
deepening the sigmoid notch finds a place in most of the text-books on
operative surgery. It is hardly necessary to say that, since the operation
above described is quite feasible in ordinarily skilled hands, the scarring and
possible risk of injury to important structures involved in the external opera-
tion render it inadmissible.

Newrcctomy of the gustatory nerve—The lingual gustatory nerve is very
easily divided. The patient is placed in the same position as for the former
operation, the mouth is widely opened with a gag and the tongue pulled
forcibly over to the opposite side, and at the same time drawn somewhat
forwards with tongue forceps. The nerve will then be felt to start up into
relief immediately behind and below the last molar tooth, It lies behind
the pterygo-maxillary ligament, and is easily felt by the finger in the mouth.
An incision should be made along the line of the nerve through the mucous
membrane ; the former is then drawn out upon a blunt hook and half an
inch or more excised.

Newrectomy of the auriculo-temporal neroe.—This branch of the fifth nerve
very rarely requires division. Should it do so, it can be excised through a
vertical incision immediately in front of the ear with its centre across the base
of the zygoma. The nerve here lies immediately posterior to the superficial
temporal artery.

It 1s not infrequently found in trigeminal neuralgia that the pain recurs
after a short time, notwithstanding the division of all three of its chief
branches in turn. It will then be necessary to expose the trunk of the third
division as it emerges from the skull through the foramen ovale and to divide 1t
there, so that it shall retract inside the opening. This is perhaps best done by
the operation which we quote below 1n the words of our colleague, Professor
William Rose,! to whom many of the steps of the operation are due.

YV Z%he Surgical Treatment of Newralyla of the Fifth Nevoe, 1892, p. 52.
PT. V. i
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It would scem that wherever it is found neeessary to perform an operation
so severe as this, it would be well to go further and remove the Gassertan
ganglion itsclf, an operation first practised by Professor William Rose n 18qo.
There are two principal methods of doing this—the extra-cranial method
introduced by Professor Rose, and the intra-cranial onc devised idependently
by Hartley and Krause.  We quote these operations direct from their
authors.

Division of the inferior maxillary nerve at the foramen ovale.—‘The
auditory meatus and external ear are purificd thoroughly, and the former plugged with
piece of salicylic wool or cyanide gauze. The skin incision is so planned, as to leave a
scar as unobtrusive as possible.  Commencing about the middle of the zygoma, the knife
is carricd backward and downward over the parotid region to the angle of the jaw, and

Fie. 36.—IxCistons For BxrostRe oF THE THIRD Drivisios or tur FIFTH NLKVE,
AND ForR Rivovarn or THE GassEriax Gasorion, ¢ is the incision referred to in the
text for neurectomy of the third division, the dotted continuation being the additional
incision needed in the operation upon the Gusscriin ganghon. @ is the Braun-lossen
incision for exposing the foramen rotundum, and 4 the Licke-Sonnenburg incision to
expose the foramen ovale. (Aose.)

then for a short distance along the hotizontal ramus (Iig. 36). A semilunar flap con-
sisting of skin and subcutaneous tissue only should be raised and turned forward, and
for convenience temporarily stitched across the opposite side and carefully protected. This
flap must be so dissected as not to injure any of the branches of the facial nerve.
By this means are exposed the masseteric fascia, branches of the facial nerve, Stenson’s
duct, and a portion of the parotid gland. The deep fascia and masscter muscle are then
divided Dby a transverse incision below and parallel to Stenson’s duct, cutting directly
down to the bone about a centimetre below the sigmoid notch. (reat care must be taken
not to wound any of the lobules of the parotid whilst so doing, for cven though the main
duct be not divided a salivary fistula may ensue, leading to interference with the healing
of the wound. The outer surface of the jaw is next denuded of periosteuni by means of
raspatorics, and the soft parts held aside by suitable retractors to allow of the application
of a trephine, the diameter of which should not be less than % in. It should be o
applicd as to leave between it and the sigmoid notch a narrow bridge of bone which
can be subsequently clipped away Ly cutting pliers, and a sufficient amount of bone in
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front and behind 1o preserve the continuity of the jaw with the articular and coronoid
processes. At this stage the inferior dental artery may be cut through by the trephine
and give rise to troublesome haemorrhage.  The disc of hone having been lifted out
and the bridge of bone between  the condyle and  coronoid process clipped through
with bone pliers so as to increase the space in which to work, some loose fatty tissue
presents and should be carcfully picked away with two pairs of dissceting forceps.  The
tendon of the temporal muscle is thus more clearly defined, and must be held forward,
if necessary. Narrow spatule arc useful at this stage, not only to keep the wound open, but
also by their pressure to wirest heemorrhage from divided muscular branches.  If the
bleeding is troublesome the wound should be packed for a few moments with small pieces
of sponge wrung out of hot 1-40 carbolic lotion, any obvious bleeding point being secured by
ligature. The inferior dental artery, if till intact, is usually first seen and may be secured
by passing two ligatures around it with an aneurism needle and dividing 1t between. The
lowest fibres of the external pterygoid muscle are seen running transversely across the wound
and require to be held upward or carefully divided, to demonstrate the two nerves passing
down from behind. The trunk of the inferior dental nerve can then be raised upon an
ancurism needle, and the lingual found a little internal and in front : indeed it occasionally
happens that the nerves le in such close proximity to one another that they are picked
up together. .\ sitk or catgut ligature may be advantageously passed around them in order
to be able to make traction. It is now easy by a little manipulation with the handle of
a scalpel to trace them up to the foramen ovale, which can even be seen, if the external
pterygord muscle be held well out of the way.  The nerves can then be divided close to the
skull cither by scissors or knife, and the meningeal artery should be in no danger if the
nerves have been sufficiently isolated.  Peripheral traction is also employed so as to draw
up as much of the nerve as is possible, and thus a considerable portion—more than an inch—
of the trunks can be readily removed.”

Removal of the Gasserian ganglion—Rose’s Method.!

“Dreparation of paticit.—The patient should be in as favourable a condition as possible.
The bowels are moved by a mild purgative given the night before. The face is washed as
thoroughly as the patient will permit with soap and carbolic solution (1-20) some hours
before, and an antiseptic dressing applied. This is important seeing that (as I have pre-
viously remarked) the skin is often very dirty on account of the pain caused by any attempts
at washing.  Chloroform is, perhaps, the most convenient anwsthetic to employ, and when
the patient is fully under its influence, the skin and external ear should be again thoroughly
cleansed, and a plug of salicylic or some antiseptic wool inserted into the meatus. The
conjunctival sac must also be thoroughly washed out with an efficient but unirritating anti-
septic, a 1-2000 solution of corrosive sublimate being, perhaps, the most satisfactory ; during
this proceeding, the lachrymal sac should be squeezed, as collections of mucus are often found
therein, and regurgitation of these through the canaliculi may cause septic contamination
of the conjunctiva. In order to ensure closure and protection of the eye, both during the
operation and for some days after, two fine horschair or catgut sutures are introduced
through the integument of the upper and lower 1ids about 2 mms. from the palpebral margin
of either lid, and exactly opposite each other, taking up small folds of the lax skin, which
are approximated by tving the sutures.

“The skin incision (Fig. 36) is made Dy entering the knife over the malar bone about
half an inch below the external angular process of the frontal, and carrying it along the
zygoma, and down in front of the ear over the parotid region to the angle of the jaw, and
then forward along the lower border of the horizontal ramus as far as the facial artery.
This done, a flap can now be dissected forward, consisting of skin and subcutancous fat
only, care being taken not to injure Stenson’s duct or any of the branches of the facial
nerve which lie in close contiguity to the masseteric fascia.  Before this is completed,

Y The Surgical Treatment of Newralyla of the Fifth Nore, by William Rose.—London,
1802, p. 62.
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either a fine catgut thread can be inserted in either side to form a landmark in the sub.
sequent suturing of the wound, or a cross-cut can be made in the skin.

“The skin flap must be carefully protected by a few lavers of purified gauze during
the operation, and not unnecessarily handled, or exposed to pressure or rough manipulation,
[t is better to avoid retractors in order to hold it out of the way, and its temporary fixa-
tion by a catgt suture to the upper part of the chin will be found beneficial.  The
anzwsthetist should prevent any chloroform dropping on the under surface of the flap, and
not allow any part of his apparatus to touch it.  Particular stress is laid upon these details,
as it is most important not only to maintain asepsis and obtain primary union, but also
to leave as little trace of the surgeon’s work as possible.  After raising the flap
probably the transverse facial vessels will need ligature.

“CSection of sygoma and coronold  process, and detackment of masscter and temporal
mauescles.—The zvgoma is now exposed by means of suitable raspatolies and periosteun
detachers through an incision along its course.  Two holes are drilled at the root of the
zyvgoma, and two also anteriorly through the zygomatic process of the malar bone.  This is
best accomplished by a fine drill driven by a dynamo. The drill used should be of such «
size that the perforation in the bone may carry wire of
gauge No. 22, and the holes should Le about one-third of
an inch apart. The bone is then divided between them
with a fine saw, and in such a way that the anterior
saw-cut 1is directed obliquely downward and forward,
the posterior part of the zygoma being divided as near
its root as possible (sce Fig. 37). It is obvious that the
bone can be drilled much more efficiently whilst the
zygomatic arch is intact, and can be subsequently re-
placed without difhculty, and maintained in position by
means of silver wire.

““The zygoma thus dctached is displaced downward
and backward together with the masscter; to facilitate
this it will be necessary to completely divide the mus-
cular fibres attached anteriorly to the malar bone.

F1G.37.—S1C 110N OF THE ZVGoMA
AxD THE CorONOID  PROCESs 1N The attachment of the fibres of the masseter muscle to
MOV THE (3 k1A Gax- . . 3 . . "
Ffm‘i’) “".‘Fgg dotted l\i:l\e:rdlc\n\ote’(\he its under surface, from which its nutrition is derived,

saw-cuts, the dots on either side of  must not be interfered with. When the masseter
them the position of the drill-holes. - : ; 8 3
(Rose.) has been sufhciently depressed consistent with the integrity

of the important adjacent structures, and a little cellular
tissue picked away, the coronoid process will be exposed together with the tendon of
the temporal muscle, which passes further down on the inner aspect of the bone than
on the outer. In Cases II., [II., and IV. this process was drilled to provide holes for
subsequent wiring, and then divided obliqucely downward and forward (see Fig. 37).
The detached bone was turned up with the temporal muscle, and the deep fibres en-
croaching upon the ramus of the jaw carefully divided. But latterly I have questioned
very much the advisability of attempting to gain osseous union of this process; for the
temporal muscle attached to it is paralysed by the operation, and necessarily atrophies,
with the result that very considerable impairment of the mobility of the jaw ensucs.
In my last case, therefore, I simply divided the coronoid without attempting to drill
it, and drew it and the muscle upward out of the way, subsequently e.\:cisi-ng it and a
portion of the tendon.
“Search for the foramen ovale,

A certain amount of loose cellular tissue and
fat will now present, under which will be found the external pterygoid muscle, running
transversely Dbackwards, to be inserted into the condyle of the jaw (Fig. 38) and
perhaps below it a small portion of the internal pterygoid may be seen. Running
superficially across the former muscle, between it and the jaw, the internal maxillary
atery is usually found, passing into the spheno-maxillary fossa between the heads of
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the muscle.

The artery, if it has not been tied at a previous operation, should now
he sought for

' » and divided betwecen a double ligature ; Dby this means haxmorrhage,
’Wthh‘ might be troublesome during the later steps of the operation, will be avoided.
I'he inferior dental and gustatory nerves under normal circumstances pass downwards
from under the lower Lorder of the external pterygoid muscle ; but if they have been
previously removed, their assistance in guiding the surgeon to the foramen ovale is not
available.  The external pterygoid muscle is next detached from the great wing of the
sphenoid and from the outer surface of the external pterygoid plate by scraping it from
the Done with suitable raspatories from above downward. The knife should be used
as sparingly as possible, and the strands of muscular tissue are best picked and cut
away with dissecting forceps and a fine pair of Dlunt-pointed scissors. By this means
the under surface of the great wing of the sphenoid is exposed, as well as the outer
ptervgoid plate.

Frc. 38.—Exrostre oF THE Forauex Ovare. The thick black elliptical line is the
trephine groove. A\ silk thread has been passed through the third division of the fifth
nerve. (ANose.)

““The foramen ovale is now to be brought into view, a matter oftcn of some
difficulty, and the occasional reference to a dry skull held by an assistant will be a
considerable help in indicating its position in relation to the neighbouring landmarks,
It is usually on a level with the eminentia articularis, but occasionally lies a little
behind it. In fact, the portion of bone which one first reaches in this deep part of
the operation is well in front of the foramen, and one is apt to get too far forward,
so that the pterygo-maxillary fissure is mistaken for it.

“ Opening the base of the skull.—Having exposed the foramen ovale and traced to it
either the trunk of the undivided lingual and dental nerves, or the stump left from former
operations, the base of the skull is now to Dbe opened by means of the trephine. My
intention in Cases IL, III, and IV., was to remove a disc of bone having the foramen ovale
for its centre, and for this purpose I employed a trephine with a handle set on a stem long
enough to clear the cheek, and with a reversible centre-pin, one end of which was pointed
as usual, the other blunt. The size of the trephine was such that it should remove a -inch
disc of bone ; the crown was serrated obliquely on the outer side for a distance of a quarter
of an inch in order that the trephine might clear itself of debris, and not get jammed in the

bone.
“The smooth-ended centre-pin was projected as far as possible, and passed into the foramen
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ovales so that the blunt point might protect the dura mater or other intra-eranial structnres
by pushing them before it To do so, the trephine was, roughly speaking, held in such a
position that its axis was parallel to the external pterygoid plate.  The handle of the trephine
was then depressed and kept as far hack as possible ;. but from the pressure of the soft parts
1t was alwayvs applied at an angle, and not perpendicular to the surface, a proceeding not
altogether undesivable, inasmuch as thereby the integrity of the carotid canal could be more
readily maintained,  The close contiguity of this structure had to be carefully kept in view
during this stage of the operation, and, indeed, there is only the inner horder of the great
wing of the sphenoid, measuring from 2 to 4 mms. in thickness, intervening hetween it and
the foramen ovale. By holding the trephine at this angle, the outer scgment of the bony
circle was cut through first ;5 the bone could then be broken off on the inner side along the
sutural line between the apex of the petrous bone and the great wing of the sphenoid, and
thus the carotid canal remained uninjured.  The disc of bone heing now set free by an
elevator, will fit like a collar over the stump of the divided nerve, and can be slipped
over it.  In one or two of my cases I noticed a definite constriction of the nerve at this
point.

“In Case IV., I made an important modification by trephining in addition the great
wing of the sphenoid anterior and a little external to the foramen.  The trephine openings
were then united by removing the intervening Dridge
of bone by a careful usc of chisel and mallet.  During
this process the dura mater, which had been previously
loosened around the openings, was protected by a
copper spatula, and held up out of the way, for when
unsupported it bulged through the opening,  As will
be seen by reference to the account of my cases which
I append, this patient did well, but during the first
48 hours after the operation she had a certain amount
of epistaxis and also vomited some grumous material,
like coffee grounds, which was evidently altered blood.
The source of this was a matter of considerable anxiety
to me; it evidently did not come from cither the

sphenoidal sinus or the antrum, as these were in no
g Sl i ioar Tiepunyg, 20 interfered with, but on careful cxamination of
Hone v Revovar or THE Gasseiaas the base of the skull the relationship of the Eustachian
Gaxcrion.  7.=Trephine-hole. /.0.= 3 3
Foramen ovale. #.5.=Foramen spin- tube, which had been previously overlooked, seemed
o~um. [ Rose.) clearly to indicate whence the bleeding was derived.
This structure lies in immediate contiguity to the ridge
of bone which forms the inner boundary both of the foramen ovale and spinosum. A
groove will be found in this position in most skulls cxtending backward to the point of
attachment of the tube to the petrous portion of the temporal bone and forward to the base
of the pterygoid process ; and this depression is occupied by the cartilaginous portion of the
tube. It is highly probable that in removing a disc of bone, half an inch in diamecter, with
the foramen ovale as its centre, this structure will be encroached upon, laying the wound open
to the risk of septic contamination from the pharynx. This consideration was one of several
which induced me to alter my plan of operation in the last case I dealt with; I applied the
trephine to the great wing of the sphenoid a litlle anterior and extcrnal to the foramen, and
in such a way that the circumference of the disc just impinged on its outer wall (sec Figs.
38, 39). The opening thus made can be subsequently c¢nlarged, if necessary, in any
direction desirable. It must not be forgotten that the thickness of the skull is very unequal,
being thinner on the outer margin of the trephine track than on the inner ; and inasmuch as
the instrument is necessarily applied at an angle, the outer half will Lie cut through before the
inner.  This fact renders damage to the dura possible in spite of the most careful precautions.
“ Removal of the ganglion.—Having repressed the prominent dura with a spatula, the
trunk of the third division, which during all thesc preliminary proceedings has been care-
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fully guarded, and round which a ligature should now he passed (Fig. 351, is to be traced
up to the ganglion, which should Le looscned from its resting place upon the apex of the
petrous portion of the temporal bone.  No great difficulty need Le expenenced as regards
the posterior half, but inasmuch as the anterior and upper portion is closely meorporated with
the dural sheath, it is perhaps better to sever the connection between the ganglion and
the Dbrain at its exit from the dura, and then to draw it forward with a dclicate pair of
forceps. For this work a pair of fine hooks such as those made for me by Mr. ITawksley will
be found most useful: one of them is an ordinary blunt-pointed hook to pass round the
nerves and free them from their connections: the other has a sharp edge upon its concave
aspect to be used for cutting them through. .\ pair of long-handled strabismus scissors
may also be required. It is quite possible that in dividing the root of the nerve just outside
the dura a prolongation of the sub-dural space may be opened, and a small quantity of
cerebro-spinal fluid escape through it ; this, however, will be of slight extent, and is of no
moment, if the wound be kept aseptic. The second division of the nerve must now be
dealt with, and this may be facilitated by enlarging the opening in the base of the skull in
the direction of the pterygoid processes, and holding up the dural wall out of the way ; it
may be divided just in front of the ganglion by the sharp hook. Having thus severed all its
connections except the ophthalmic division, the ganglionic tissue, which is exceedingly soft,
may be pulled away piecemeal by forceps or by a small curette as recommended Dy
Professor Andrews.  In this way the danger of wounding the cavernous sinus is reduced
1o a minimum,

“Reposition of displaced structures and closure of wonnd —After the steps detailed
above have been satisfactorily accomplished, the toilet of the wound must be attended to.
The bleeding having been staunched, the parts should be thoroughly washed with a 1-40
solution of carbolic actd. The coronoid process may be either saturated or removed ; in
my last case T removed it.  Silver wire should be passed through the holes previously
drilled in the zygoma, so that it can be accurately adjusted. By this means the contour
of the face will not be interfered with, the chances of necrosis or collapse of the zygoma
prevented, and firm bony union assured. The integuments may now Dbe brought together
with a continuous fine catgut suture, care being taken to adapt the parts accurately to
each other. No drain tube is needed, although in my first two cases I used one as a
precautionary measure. If the wound has been occasionally irrigated during the operation,
and complete ascpsis maintained, primary union may certainly be expected. I am glad to
say that no suppuration has occurred in any of my cases. To prevent accumulation of
blood in the wound, gentle Dbut continuous pressure by means of a purified sponge intro-
duced Dbetween the second and third layers of the eyanide gauze will be found very efhicacious
for the first forty-cight hours. In addition to the face dressing, both eyes should be care-

fully covered with pads of salicylic wool and lightly bandaged. A certain amount of
shock necessarily follows such a protracted operation, and a subsequent elevation of tempera-
ture must be expected at the end of the second day. Beyond this no symptoms of

importance have been exhibited.  The dressing has usually required changing once or
twice in the first four davs, at the expiration of which time it may be replaced by gauze
fixed down with collodion. The stitches can be removed at the end of a week, if they
have not already been absorbed. The eye should be kept closed for at least four days
when the stitch in the lids may be removed : but it is safer to keep both eyes bandaged
for a week, and the eye on the side operated on for three or four weeks.”

Hartley’s method.! —¢* An omega-shaped incision was made, having its base at the zygoma
and measuring a distance marked by a line drawn from the external angular process of the
frontal bone to the tragus of the car.

¢ The curved and rounded portion of this incision reached as high as the supratemporal
ridge, the diameter of said circle being three inches.  The skin and decper tissues were cut
in the shape of the Greek capital letter Omega.  This incision was carried down to the

Y Annals of Suryorr, 1893, Vol. XVIL, p. 509.
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periosteum of the skull in all portions of the incision, except in the straight part at the
base; the tissues were then retracted and the periosteum divided upon the bone in the same
dircction and as far as the straight part at the Dbase,

“AVith « chisel a groove was cut in the bone corresponding to the divided periosteum,
This groove went to the vitreous plate, except at the upper angle over the rounded pottion,
where it included the vitreous plate.

“\ periosteum elevator was here inserted and used as a lever to snap the bone on a
line between the ends of the circular portion of the incision.  In this way the breakage
occurs along the lower portion of the wound, and a flap, consisting of skin, muscle,
periosteum and bone, is thrown down exposing the dura mater over a circular area of three
inches in diameter.  The middle meningeal artery was tied, the dura mater separated from
the bone, and the floor of the middle fossa of the skull was exposad. Broad retractors were
used to raise the dura mater with the brain, and to cxpose the foramen rotundum and the
foramen ovale. The hiemorrhage was stopped by sponge pressure. The exposme of the
first, sccond, and third divisions of the fifth nerve, together with the carotid artery and
cavernous sinus, was exccedingly good.

“ The second and third divisions werc isolated at the foramen rotundum and the foramen
ovale, and, by slight pressure upon the dura mater, it could be stripped from the nerves to
beyond the Gasserian ganglion.  Thesc were divided with a tenotome at the foramen rotundum
and the foramen ovale, and that part hetween these and a point beyond the Gasserian ganglion
was cxcised. .\~ this amount of nerve is not very great, the ends of the nerves were pushed
through the two foramina so as, if possible, to interferc with any reunion.  In the retraction
of the dura mater, owing to imperfect instruments, the third, fourth, and sixth nerves were
somewhat injured. .\s no bleeding was present, the brain was allowed to fill the fossa.  The
flap—consisting  of bone, periosteum, muscle, and skin—was replaced. The irregular
edge of the vitreous plate which remained attached to the bone, not involved in the flap,
acted as a shelf on which the flap rested, and prevented its falling in upon the dura mater.
The periosteum was stitched, the muscle sutured in place, and the skin sewn with sitk,
Once drainage tube was inserted at the lower angle; an antiseptic dressing was applied.
Time of operation, one hour and forty minutcs ; the patient was carried to the ward in good
condition. The disadvantage was the inability to resect as long a piece as could be donc in
some of the other methods.”

Horsley's method. —This is somewhat similar to that of flartley, but differs from it in
one very important respect, namely, that the dura mater is opened, the temporo-sphenoidal
lobe lifted up out of the wav, and the sensory root of the fifth nerve isolated behind the
ganglion and divided—in Prof. Horsley s original case it was pulled out from its medullary
origin, s this operation scems unnecessarily scvere as compared with the other two,
and therelore much more likely to be fatal from shock, it has been largely supplanted
by them,



CHAPTER XIIL
THE PLASTIC SURGERY OF THE FACE.

IN performing operations about the face the surgeon often has to remove
extensive portions of the skin or even of the whole thickness of the check
and, if the gap thus made be not filled up, very serious deformity will result.
He may also be called upon to repair defects caused by the loss of tissue from
disease or to remedy deformities of congenital origin, ¢.g. harelip, etc. The
general principles of plastic surgery have been already referred to (see Part 1.,
p. 177).

The nature of the defect to be remedied varies so much in different cases
that it i1s impossible here to refer in detail to all conditions likely to be met
with ; we shall therefore limit ourselves to the repair of the deformities in
connection with the nose, the eyelids and the mouth. Two classes of cases
may have to be dealt with, namely, recent defects made by the surgeon or
defects of long standing ; the latter may be either congenital or may follow an
mjury or a disease 1n which serious contraction occurs during healing.

PLASTIC OPERATIONS ON THE FACE IN GENERAL.

The choice of methods is often very large ; we shall indicate the principal
ones first and shall consider later their applicability to individual cases.

Thiersch’s skin-grafting.—Immediate skin-grafting (sce Part 1, p. 50)
is of great value where skin alone has been lost—as after the excision of
lupus—and we strongly advise that, in all cases where flaps arc not avail-
able and the loss of substance is not deep, this method should be employed.
Some degree of contraction may follow, but probably this will not be enough
to cause deformity, and, if it is, it may be remedicd subsequently either by
division of the cicatrix and skin-grafting or by turning in a flap from the neigh-
bourhood. In large old-standing scars with much contraction, skin-grafting is
also of great value. For example, in ectropion following extensive lupus or a
burn of the face, it may be impossible to obtain sound skin-flaps in the neigh-
bourhood and under such circumstances division of the cicatrix along the
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border of the cyclid, dissecting up the latter, stitching it to the cychrow,
and covering over the raw surface left with skin-grafts will often cffect an
immediate and striking improvement. .\ certain amount of shrinking of the
grafts will no doubt occur, but a great deal is gained, and, after some months,
when the shrinking has ceased, the operation can be repeated, so that
ultimately the ectropion may be completely cured.  Skin-grafting has however
a limited scope in defects on the face, being practically confined to cases in
which the loss of tissue is comparatively superficial.

Flap methods.—In the majority of cases where plastic surgery is required
there is a loss of tissue in depth as well as in superficial area, and very often
there are cavities to be bridged over : here the various flap operations are the
only ones applicable. When the defects are made by the surgeon, it is
gencerally advisable to cover them in at the time of the opcration.  Some have
advocated that in certain instances the wound should be allowed to heal and
the plastic operation performed later, but, by repairing the defect immediately,
it 1s easy to avoid much of the subsequent contraction and deformity which
are 1n reality very difficult to overcome when once established ; further,
operations through cicatrices, such as these must necessarily be at a later
period, are not particularly satisfactory owing to the lower vitality of the
cicatricial tissue.

In some cases however it may be desirable to allow the wound to
cicatrise. Thus, for example, it may be desirable to leave open the gap
made in the cheek after the removal of an extensive tumour from the upper
jaw involving the skin, when the surgeon is not at all certain that the discase
has been completely removed and wishes to see the interior of the wound
thoroughly so as to watch for and treat any recurrence immediately.  Again,
the amount of tissue removed may be so great that it is impossible to find
flaps in the neighbourhood to replace it. Under these circumstances, as
much of the space as possible should be covered in immediately by a plastic
operation ; at a éubsequent period the remainder of the defect—which should
be left towards the nasal side of the opening—may be covered by a flesh-
coloured plate kept in position by spectacles. With care these artificial
substitutes may be made even more sightly than the result of a plastic
operation and they have the advantage that the area of the operation can
quite readily be watched for signs of recurrence.

The most 1mportant principle in cutting the flaps is to employ
curved incisions wherever this is possible. In many of the text-books
straight incisions are shown for the raising and pulling-in of flaps to fill
the defccts, but these have several disadvantages. In the first place, there
1s more tension than when curved incisions are used, as the latter allow the
flap to slide into position without undue traction:; consequently the recti-
linear flap either gives way or, if it remain firm, deformity may be caused from
the tenston, while the angles of the incision at the base of the flap pucker up
and cause disagrecable projections.  Moreover, with rectilinear flaps it is not,
as a rule, possible to get enough covering for most openings. For example,
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the method of repairing the lower lip (see Figo 30) by means of straight
incisions, which is so often figurcd in text-books, is not nearly so satisfactory
as that with curved ones.  In the former, a quadrilateral portion is excised
removing the lower lip, and to repair this gap incisions are carried vertically
downwards into the neck from each extremity ; the flap thus marked out is
raised and pulled up to the original level of the lower lip and stitched in
position.  The result is a constant tendency for this flap to retract, and, as
a conscquence, the lower lip becomes pulled down and proper closure of the
mouth is impossible.  On the other hand, curved incisions allow the flaps to
shide into position without tension, and, as there is not the same liability
to subsequent contraction, there is not the same tendency to drooping of
the lip afterwards. .\s the flap slides along, it will be found that there is
more skin on one side of the incision than on the other, but, by arranging the
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It go.—RFEsioryriox oF THE LOwEr Liv vy mEANs oF RECTILINEAR INCISIONS—
A Favery Mernon,  The rectangular gap left by the removal of the lower lip is filled
by raising a rectangular flap, abde. This is done by carrying the incisions aé and cd
vertically downwards to the hyoid bone. The mucous membrane ix stitched tc the skin
along the line ac, and the flap pulled up and sutured, as shown in B. It is obvious that
there must be a very considerable drag on the new lower lip as the scar contracts.

stitches so that a little more skin is included between each stitch on the
former side than on the latter, puckering at the base of the flap i1s avoided
and the cicatrix becomes smooth.

Sutures.—Silkworm gut 1s the best material for the stitches on which there
is some tension, and fine horsehair, put in close to the edge of the skin so as
to bring it into accurate apposition, for the intermediate ones.  Silk 1s not so
vood, as it gets soaked with discharge and may act as a carricr of sepsis.  .\s
a rule there is so much scarring that the stitch-marks do not matter very
much, and buried sutures are unnecessary. However, when the defect is
small and the scarring comparatively slight, a great deal of deformity 1s
avoided by using buried stitches (see Part I, p. 154). They are especially
useful where small tumours or patches of lupus are excised, and the edges of
the skin can either be brought together or a small flap can be turned in to fill
the gap. These wounds heal extremely rapidly, and in the great majority of
cases union by first intention will be obtained.  The stitches can be removed
in most cases in four or five days: the earlier they are removed, the less
noticeable arc the stitch-marks afterwards.
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Dressing—We generally apply either a gauze dressing or boracic lint
dipped in boracic lotion for a few hours until all bleeding has stopped, and
then fix a narrow strip of gauze along the line of incision with collodion ; in
cases, as n the lips, where the gauze gets readily soiled with saliva, it suffices
to allow the line of incision to dry thoroughly and then to paint it witlr
collodion.

PLASTIC OPERATIONS ON TIIE LIPS,
RESTORATION OF THE LOWER LIP.—This is most commonly

called for when there is an extensive labial cancer and where practically the
whole length of the lower lip must be taken away. Here, instead of making
a quadrilateral incision (see Fig. 40) which would suffice to remove the growth
when it has spread along the margin of the lip, it is better to make a V-shaped

Fi16. gy1.—Rresrorarion oF THE Lower Liv by arans or CorveEd INCisions—a
Goon Metritoo.  Here the lip is removed by a large V-shuped incision aee. The
incision ae 1s protonged to &, and ce to «; these flaps ure then disseted up and sutured
as shown in A, The mucous membrane is sutured to the skin along the lines a/ and g,
and these form the margin of the new lip.  If any raw surface is left at ¢, it can be closed
by undermining the triangular flap of skin ded, or by a skin-graft. It is clear that there
cannot here be the same direct drag upon the new lip by contraction of the cicatrices.

incision. with the apex of the V at the chin (see Fig. 31), e¢ven though a con-
siderable portion of the healthy lip be sacrificed in so doing. The result
is a large triangular defect, which may be filled in one of the two following
wavs :

In one method, the soft parts from the angles of the lip down to the
reflection of the mucous membrane from the lower lip on to the gums
are brought up to form a new lower lip, the mucous membrane being
stitched to the skin on each side down to its point of reflection. Irom
the apex of the V, curved incisions are carried downwards into the neck
on each side (see Fig. 41, .I) and flaps are raised so that the stitched
edges can be brought into line. For example, the incision which was
carried down the left side of the lip is continued downwards in a
curve into the right side of the neck nearly as low as the hyoid bone,
and is then carried upwards again towards the angle of the jaw. The
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whole of this flap on the right side is then freed, the base of the flap
extending from the angle of the mouth to the margin of the lower jaw :
the same is then done on the other side. The facial artery should be
1eft. undivided so as to supply the flap with blood. The original lines
of incision made for removal of the cancer are now brought up to the
horizontal so as to form the margin of the lower lip, the mucous mem-
brane being first stitched to the skin on each side (see Fig. 41, B). The
edges of the flaps, which have been made to slide forwards, are then
stitched together vertically in the middle line for a sufficient distance to
leave a somewhat redundant lower lip in order to allow for subsequent
contraction, and then the edges of the incision in the neck are stitched
together.  In order to unite the wound in the neck satisfactorily,
it is well to undermine the skin for some distance so that it can
be pulled up and united to the lower edge of the flap above without
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Fic. 42.—Rrestoramion oF THE Lower Lir sy MasseTeric Incisions. The free
margin of the new lip is formed by stitching the mucous membrane to the skin along the
horizontal part of the incisions A ; ac and cc are approximated in the middle line and form
a vertical scar, as shown in A.
any marked drag; if the sutures be inserted so as to include more of the
lower edge between each stitch than of the upper, the incision will usually
o] ’ 2
come together without any marked puckering. In some cases it may be
necessary to leave a small triangular raw surface at the outer end of the
incision ; this can be covered at once by a skin-graft.
The second plan is the following. Instead of continuing the V-shaped
o
incision down into the neck, an incision 1s carried straight outwards from
the angle of the mouth on each side, or with a slight bend upwards, as
far as the masseter muscles, dividing up to that point the whole thickness
of the cheek. When the incision reaches the masseter, it is curved out-
wards and downwards over the margin of the jaw, and then under the
latter nearly to the hyoid bone, ending with a slight upward curve in
front (see Fig. 42, o). The flaps thus marked out are then raised from the
margin of the masscter and from the lower jaw, the mucous membrane
being divided vertically downwards along the anterior border of the masseter
and then horizontally along the reflection of the mucous membrane on
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to the gum. When these flaps have been fully loosencd, they can be
made to slide in so that the sides of the V-shaped inctsion meet in
the middle line and can be stitched together. The mucous membrane is
then stitched to the skin to form the free border of the newly-made tower
lip, and then the rest of the wound is closed by sutures (sec Fig. 42, /),
the skin on the outer side of the incisions being undermined so as to
allow it to be brought into position more easily. In some ways this
operation 1s Dbetter than the preceding one.  The lip has less tendeney to
drop and there is a better supply of mucous membrane.  The ehief dis-
advantages are the division of the branches of the facial nerve going to
the flap, the large scar on the cheek and the less perfect blood-supply.
If, however, the base of the flap be made sufficiently broad, the Dblood-
supply 1s usually quite satisfactory.  The choice between the two methods
will depend very much on the circumstances of the case and on the shape
of the patient’s face : perhaps the second method will be the ene more often
chosen.

F16. 43.—OreRraTION FOR Ecrrorion o THE Lowrr L. The lip is liberated by the
incision @b, and is then kept in place by raising flaos by means of the incisions ¢d and ¢
These flaps are shown in position in 7.

ECTROPION OF THE LIPS.—Somctimes, as the result of injury or
disease, therc 15 ectropion of one of the lips, that is to say, eversion of
the red line and the mucous surface.

Ihere the lower lip is affected, the condition is remedied in the following
manner (see Fig. 43). An incision is carried along the lower edge of
the everted red line and the parts separated sufficiently to allow the
mucous surface to be brought into its proper position. By carrying a
vertical incision downwards from the middle of the transverse incision and
curving it away to each side when it reaches the chin, flaps of skin
and fat on each side can be detached and brought up so as to lengthen
the cutaneous surface of the lower lip and thus to keep the mucous
membrane in position. In other cases, especially when the condition
is on onec side of the lip only, the elliptical gap left after freeing the
mucous membrane may be filled by a flap turned in from the cheek very
much as for ectropion of the lower eyelid (see p. 152).



THE PLASTIC SURGERY OF THE FACE. 143

RESTORATION OF THE UPPER LIP.-\'hen only the central
portion of the lip has to be removed for discase, the removal 15 carried
out on the same lines as that for cancer of a portion of the lower lip
(sce p. 120), a V-shaped incision with concave borders bemnyg made and
afterwards stitched together.  Where the whole of the middle of the
upper lip has to be removed up to the nostril, each remaining part should

Fie 44-—OPERATION FOR RESTORATION OF ParT oF THE UppeEr Lir. In A are
shown the portions of skin, 2 and &, removed from each side of the cheek, in order to
allow the remains of the upper lip to slide inwards and meet in the middle line as in 2.

be freely separated from the jaws and an incision continued upwards
round the ala of the nose on each side. An elliptical portion of skin is
then removed opposite each ala (see Fig. 44) and the lip can then be
brought together and the wound stitched up without compressing the

F16. 45.—OpPERATION FOR RESTORATION OF THE KATIRE Urrer Lir. Two elliptical
portions of skin, & and ¢, are removed as in the preceding figure. The mucous membrane
1s stitched to the skin along a/ and ac, and these are then drawn down to form the frec
margin of the new lip. The points xx in 4 come together at the point x in 7, just beneath
the columella.

nostrils in any way and with extremely httle deformity. The same prin-
ciple may be employed for more extensive removals of the lip. When
the whole of the upper lip has been removed, it is well if possible to
make the operation wound as angular as possible, with the apex at the
columella : an incision is then carried from the columella round the ala and
up along the side of the nose on each side (see lig. 45). The flaps are
raised and an elliptical portion of the cheek is taken away on each side
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as in the former operation, sufficient being removed to allow these flaps
to come together and form the upper lip. The mucous membranc is
stitched to the skin along the raw surfaces of the lip up to the apex
of the V, the surfaces thus prepared are brought down to the level of
upper lip and that part of the two incisions that curved below the alwe
of the nostrils 1s stitched together so as to make a wvertical median
line which will push down the tissues of the check and form the
substance of the upper lip. The cheek is then brought in to the ala
of the nose and stitched there, and in this way the defect will be
very thoroughly repaired (sce Fig. 43, B).  This method is however most
useful in cases where only the middle portion of the upper lip has been
lost and where the lateral portions are still intact. In some cases
additional advantage is gained by carrying the incisions outwards into
the cheeck from the point where they cxtend upwards around the ala of
the nosc, the incision being carried downwards and outwards parallel
with the line of the lip.

FOR MICROSTOMA. —As the result of disecase or injury, the mouth

may Dbe contracted at one side, and various methods may be employed

Fro.. 46.—DierrexsacH’s OreraTioN ror Microstosta. A small triangular flap is
fir-t dissected up, and then the angle of the mouth is split alunyz the dotted line shown in
.1. The flap is now turned in around the new angle and suturcd as shown in 3.

to restore it to its proper size. The older plan of introducing metallic
rings through the cheek at the desired new angle of the mouth, keeping
them in position until the sinus is covered with epithelium, and then
splitting the check up to the perforation, does not answer very well, as
this deformity usually results from disease which destroys the mucous
membrane, the skin, or the whole thickness of the cheek, leaving only
scar tissue behind. The method of Dieffenbach is the best under these
circumstances and is done as follows:

In the first place, the whole thickness of the cheek is split outwards
to the point where the new angle of the lip is to be, and then, if the
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mucous membrane alone has been mainly  destroyed, a small strip s
Frlmmcd off the scar tissuc on cach side and the sound skin is turned
m and stitched to the healthy mucous membrane, so that the two arc
(:‘ontinuous and the normal mucous membrane of the red line is con-
tinued outwards by skin.  When the skin alone has been destroyed, the
mucous membrane is turncd outwards and stitched to it so as to form
a properly mucous-covered lip. In cases where the skin is superabundant,
instcad of splitting the cheek in the first instance, a narrow triangular
portion of skin with its base at the new angle 15 raised (see Fig. 40)
and the mucous membrane is then split outwards. The flap of skin is

Fic. 47.—Prastic OrERATIONS UPON THE Mot i, The two lefi-hand figures show
the operation devised by Esthlander to restore the lower lip and angle of the mouth. A\
triangular flap adc, consisting of the entire thickness of the cheek and containing the
coronary artery in 1its pedicle «, is cut from the cheek and rotated into the gap in the
lower hp. This gives a flap covered by mucous membrane on its deep surface and
bounded above by the red line of the lip

The right-hand figure is Dieffenbach’s method of restoring the upper lip. By marking
out the flaps somewhat lower down on the cheek they can be used equally well to restore
the lower lip. The flaps comprise the entire thickness of the cheek, and their deep
surfaces are therefore lined by mucous membrane.

now turned in and sutured to the mucous membrane so as to cover the
new angle; this prevents any fresh contraction spreading from that point.
The rest of the raw surface is covered by suturing the mucous membrane
to the skin in the manner just described. This plan is very valuable when
it can be employed; without it, contraction 1is very apt to occur at the
angle and to diminish the size of the mouth again.

PLASTIC OPERATIONS ON TIHHE CHEEFK.

The method adopted for repairing defects in the cheek will depend upon
the cxtent of the defect—in particular upon whether the cutaneous or
mucous surface alone is wanting—and also upon the presence of complica-
tions, such as closed jaw, ectropion of the lips or eyelids, etc.

A fresh defect of the skin and subcutaneous tissues of the
cheek, such as occurs after the removal of superficial tumours, may be
closed in various ways according to its size, etc. The edges of a small
oval defect may be brought together by undermining (see Part L., p. 178),
or a fairly large circular surface may be covered with skin-grafts.  Some-
times the result is better when flaps are turned in from the neighbourhood :

these are usually best fashioned from the skin between the defect and the
P, V. K
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car.  Failing this, they may be obtained from over the lower jaw or the
neck.  The flap must be larger than seems requisite at first so as to allow
for contraction which might otherwise cause displacement of the lips or
evelids.

When there is destruction of the whole thickness of the
cheek, the casc is much more serious. This may be caused by scvere
injuries, such as gunshot wounds, by operations for the removal of tumours,
or after discase, such as cancrum oris, in which there 1s extensive destruc-
tion of the cheek and the neighbouring parts; the latter 1s one of the
commonest causes of the defect and has already been fully described (sce
Part I, p. 8o). In the great majority of cases the discase leads to
difficulty in opening the mouth and often indeed to its complete closure ;
this may be due to cicatricial contraction of the mucous membrane of the
check, to fibrous union between the jaws posteriorly, or to infiltration of the
masseter with inflammatory material.  The last condition is very scrious
and may complicate either of the others.

Fience the treatment of these cases depends rather upon the closure
of the jaws than upon the actual loss of the cheek tissues. The latter
is fairly easily repaired, but that is of little advantage unless the fixation
of the jaws be also overcome. It is quite exceptional to find merely
a defect at the angle of the mouth without any marked hmitation of the
movements of the jaw,

It must be remembered also that a somewhat similar closure of the
jaws may result from operations in which extensive portions of the check
have been removed, and the remedial
procedures here are essentially the same, but the plastic operation should

—particularly the mucous membrane

be proceeded with forthwith: it 15 easier to keep the mouth open and
prevent contraction while the flaps are uniting than to force the jaws open
afterwards.  In cases due to discase, on the other hand, 1t 1s well not to
be in too great a hurry to operate ; patients recovering from cancrum oris
usually remain very anemic for a long time during which faiture of union
s very apt to occur.

All sorts of defects may be met with in the cheeks, but we may classify
them into four chief types: (1) A defect without closure of the jaws; (2)
a small defect with plenty of skin left, but closure of the jaws; (3) a large
defect with no sound skin, and with complete closure of the jaws; (4)
extensive and irremedial closure of the jaws.

1. A small defect without closure of the jaws.—Here two flaps may
be provided for the closure of the opening, a deep one with its cutancous
surface looking inwards towards the mouth and taking the place of the
mucous membrane, and a superficial one with its raw surface applied to
that of the deeper flap and its skin surface looking outwards (see Fig. 48).
‘Fhe first thing is to commence by paring the edges of the opening so as to
leave a broad surface for the attachment of the flaps, which as a rule can be
obtained from over the lower part of the masseter muscle. .\ flap, with its
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base near the defect and somewhat larger than is necessary to cover in the
latter, is dissected up with as much fat as can be taken without damaging the
branches of the facial nerve.  ‘This flap 1s best shaped by taking a pattern
of the opening, laying it on the skin and making an incision a cuarter
f)f an inch outside it all round so as to allow for shrinking.  The flap
1s turned forwards without twisting the pedicle, so that the skin surface
looks mto the mouth; it is stitched in position with interrupted sutures
through the buccal mucous membrane.

The superficial flap may be raised at the same time or two or three wecks
later. It is better to cut this flap immediately because it gives an extra broad
surface for the union of the deep one, for, when the latter has become
vascularly connected with the margins of the opening, its pedicle must be cut

Fro. 48, —PrasTic OreraTion ox MOUTH WHEN THERE IS NO ANCHYLOSIS OF THE
Jaws., In 4 the edges of the defect have been pared, and the flap over the masseter is
marked out. In 7 this flap has been reflected and sutured into the gap with its cutaneous
surface inwards to the buccal cavity. In C the flap, after it has united to the margins of
the gap, is divided along the line A, and a small part of its base turned back into place.
The remaining raw surface can be covered by skin-grafts, or by undermining the edges.
The thick black line passing below the chin is the outline of the skin-flap that is raised
and brought over the raw surface of the flap that has been sutured into the gap.

through and stitched in position, so that it is important that the union at the
edges of the flap should be reinforced by union of 1ts outer surface with
the skin-flap.  Where this is the case, the pedicle can be divided sooner than
would otherwise be safe and with less risk of sloughing.

The exact method of providing the superficial flap will depend on the
situation and shape of the gap, but In many cases it may be made by carrying
a curved incision from the front and lower edge of the opening downwards
and then backwards under the jaw, raising a flap which can be applied with its
raw surface to that of the deeper one. The raw surface left after turning
forward the deep flap may be partly closed by stitches after undermining, and
partly by skin grafts. .\ small portion of its anterior end will be subsequently
covered when the base of the flap 1s divided : a portion of the pedicle can
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then be turned back and sutured back in position again.  The raw surface
due to the rawsing of the superficial flap can be closed by sutures i the
manner alrecady described.

When the superficial flap is applied immediately after the deep one and
good union occurs, the base of the deeper flap may be divided in about a
fortnight ; when the operation is done in two stages, it is well to wait for three
or four weeks. When the base is divided, the posterior part of the aperture
must be again pared and the cut edge of the flap stitched into it.

2. A small defect with plenty of skin, but closure of the jaws.—
Here the chief trouble is the closure of the jaws. It is best to divide
the reparative procedures into two stages, opening the jaws at the first
and closing the aperture three or four weeks later. .\ good example of

A 5

I16. 40.—Gussenpavrr's Prastic OveraTion o e Mourn,  In A4 the quadri-
lateral flap 1s raised, and the dotted lines indicate the incisions for splitting the cheek
back to the masseter.  When this is done, the flap is turned into the mouth and sutured
to the mucous membrane as in B, In € the flap has been divided along the line aa, and
turned forwards and sutured to the margins of the gup. The incision ¢ is for the flap
which is to be superimposed on the outer raw surface of the one sutured into the defect.
The raw surface left where the latter is raised from is skin-grafted.
the method 1s given by Gussenbauer. In his case, the mucous mem-
brane had been destroyed by a mercurial stomatitis and there was marked
contraction of the jaws; the skin however was abundant. A portion of
the skin about an inch broad mn front and somewhat more behind (see Iz
49) 1s marked out by two incisions cxtending from the margin of the
mouth to the masseteric region.  The flap of skin and fat is dissected
up with the base of the flap posteriorly over the masseter, the cicatricial
tissue 1s divided from the margin of the mouth to the internal pterygoid
muscle, and the mouth forced open. .\ny cicatricial tissue over the
internal pteryeold muscle should also be divided and any bands which
prevent the opening of the mouth cut across. The skin-flap is turned
into the gap thus made and stitched with catgut to the mucous membrane
over the inner surfacc of the pterygoid muscle, and applied closely to
the new angle of the mouth. A\ good way of keeping the flap applied

to the raw surface 1s to pass the suture from the cheek in front of the
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]:«'lw through the flap and back again at a different spot, so that when tied
it brings the deep surface of the flap In contact with the structures under-
ncath.  T'wo or three of these stitches, in addition to the marginal suturcs,
will ensure the satisfactory application of the flap. At the end of four
weeks, the base of the flap over the masseter is cut across. the free
portion turned forward like a door on its hinges and stitched mto the
front part of the defect, so that the epithelial surface is made to look
into the mouth and replace the lost mucous membrane. By means of a
flap from the skin over the jaw and neck, as already described, the outer
raw surface of the flap can be covered and the defect entirely made good.
Foven where there is a hole in the cheek this plan can be carried out
unless the defect be very far back.

3. A large defect with no sound skin and complete closure of the
jaws.—These are most difficult cases, as sufficient material for the deep
flap cannot be obtained from the cheek. The flap must therefore be pro-
vided either from the back part of the neck or from the forechead. The
first thing is to divide the cicatricial tissue fixing the jaw, so as to allow the
mouth to be freely opened. .\ boxwood wedge is then inserted between
the jaws on the sound side and simultaneously an attempt is made to
close the opening by two superposed flaps. The margins of the defect
are first pared (except at the upper part) and a flap, marked out as before,
1s turned down from the forchead. Tf there be cicatricial tissue inside
the internal pterygoid this must be removed and the flap should then have
a prolongation posteriorly which will cover this up. The flap is taken
from the corresponding side of the forehead, the incision being carried
along the line of the junction of the hair and forehead, and curved back:
wards around the outer edge of the orbit.  The flap of skin and sub-
cutaneous fat 1s turned down and the eyebrow and the skin of the upper
eyeld are also displaced downwards, the incisions being continued sufth-
ciently low to allow the flap to be attached to the lower and posterior
margins of the gap, and stitched to the mucous membrane with its cutaneous
surface inwards. The prolongation destined to cover the raw surface over
the internal pterygoid is fixed in position either by catgut stitches or by
sutures running through the whole thickness of the cheek, as above
described. It is not necessary to pare the upper edge of the gap at this
stage, because no union can occur there and paring it would only entail
additional subsequent contraction.

The superficial flap is then formed by carrying an incision downwards
from the anterior part of the gap into the neck, curving it backwards, and dis-
secting up a skin-flap. This lcaves the mucous membrane and buccinator
muscle over it attached to the deep flap, to the raw surface of which the
superficial flap can be applied. The latter is stitched to the margin of the
opening in front and bchind, and also to the deep flap itself.

If these flaps unite well, the pedicle of the deeper one may be cut through
in about a fortnight and the portion remaining adherent to the gap made to
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fit the opening in the cheek by paring the upper edge of the fatter and
suturing the united flaps in position.  The remainder of the forchead flap
is then turned upwards : the eyebrow is usually rcadily replaced if some of
the granulation tissue be torn through, and a certain amount of skin above
the eyebrow will be left.  The raw surface remaiming on the forchead must
be skin-grafted.

should it be thought well not to carry out the whole operation at one timie,
the base of the deep flap should not be divided for about four weceks, when
the flap can be brought up from below to cover it. 'There is however
no advantage in dividing the operation into two stages, though 1t must be
noted that in some cases suppuration does occur between the flaps when
they are both cut at the one operation. To obwiate this, a drainage tube
should be put in at the deeper part so as to carry off any saliva which may
get in between the flaps from the posterior margin.  If sufficient skin has
been obtained, and there is not too much tension, the result shoutd be
good, especially if the prolongation of the deep flap over the inner surface
of the horizontal ramus of the jaw has united well. No doubt a certain
amount of contraction does take place later, but this is usually only enough to
limit movement to a certain extent.

4, Extensive and irremedial closure of the jaws.—'These are the bad
cases with extensive union between the alveoli and so much infiltration of the
masseter and internal pterygoid muscles with inflammatory material as to
convert them practically into dense fibrous bands.

Under these circumstances it is useless to attempt to get movement at
the temporo-maxiltlary articulation, and it 1s better to try to obtain it by
dividing the jaw in front of the contraction. The best plan is to begin by
closing the aperture in the cheek by turning in flaps, without division of
the cicatricial material, and then subsequently creating a false joint in
front of the cicatrix. The typical mode of procedure is that known as
Esmarch’s, and consists in the removal of a wedge of bone from the hori-
zontal ramus of the jaw, with its base downwards, the size of the wedge vary-
ing with the age of the patient; in an adult the base should measure about
an inch and a quarter in length, in a child correspondingly less. The wedge
must be well in front of the cicatrix. An incision is made along the lower
border of the jaw, somewhat longer than the intended base of the wedge, the
soft parts are separated from the bone in front and behind, and then the jaw
is divided with a keyhole saw. If teeth be present, it is usually impossible to
open the mouth so as to extract them, and, if they get in the way of the
saw, they must be cut across, and the fangs afterwards picked out. .\ thin
copper spatula should be passed between the inner side of the jaw and the
soft tissues to protect them from injury, and the bone should be cut as cleanly
as possible. Any sharp cdges left must be removed with bone-pliers or a
chisel.  The wound is closed by one or two horschair sutures, a small
aperture being left for a gauze plug, which may be removed after the first
few days.



THE PLASTIC SURGERY OF THE FACE. 131

The after-treatment consists in daily passive motion begun about the
third day, if necessary under an anesthetic. The mouth must be washed
out several times a day with a non-rritating antiseptic solution such as
sanitas, and the movement of the jaw must be persisted in for a long time.
We must confess that our experience of this procedure after cancrum oris
is very discouraging. In children the loose portion of the jaw becomes
drawn back and gets firmly united with the posterior part by strong fibrous
adhesions, while the line of the teeth becomes displaced inwards so that
the patient cannot bite. At the same time the operation affords the only
chance of improving this very distressing deformity.

DEFORMITIES OF THE EYELIDS.

ECTROPION.—The chief deformity of the eyelids which comes under

the notice of the general surgeon is ectropion, especially of the lower lid,
due to cicatricial contraction. This may result from burns, lupus, syphilis.

F1G. 50.—OPERATIONS FOR EcTROPION OF THE Lower EvELID. The operation shown
in A is suitable for use when the ectropion is due to an injury. The cicatrix is dissected
out so as to leave a wedge-shaped gap which, when sutured, restores the lid to its proper
position.

Wharton Jones' operation is shown in the two remaining figures. In B the V-shaped
incision has been made, and the cicatrix partly dissected up. When the lid is brought
into position the incision becomes Y-shaped, as shown in C.

or necrosis of the orbital margin or the malar bone with adhesion of the
skin to it. The forms of ectropion due to thickening of the conjunctiva
and paralysis of the lower lid are generally dealt with by the ophthalmic
surgeon.

When the deformity is cicatricial, it is of importance not to undertake
a plastic operation until the contraction has entirely ceased, as otherwise
the deformity will be reproduced : and further, the patient should be in a
good state of health. In syphilitic cicatrices, for example, a considerable
time must be allowed to elapse after the ulceration has ceased; in fact,
unless the patient has recovered from the disease, ulceration is very apt
to recur in the scar tissue after operation.

The particular operation performed in these cases depends upon the
situation and the extent of the cicatrix. When this is comparatively small
and close to the lower eyelid, the operation introduced by Wharton Jones
may be employed (see Fig. s0). .\ V-shaped incision is made with i‘t.\
apex downwards, the skin and fat are dissected up, the lower eyehd
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loosened so that it comes into place, and the two sides of the V stitched
together, possibly after loosening the edge so as to give support to the
lower cyelid.  This method is also good where the cctropion is due to
adhesion of a scar to the orbital margin or cven to the malar bone. In
the latter case, one side of the V will be longer than the other, but, when
the eyelid is pulled up and the wound sutured so as to make it mnto a
Y-shaped incision, the defect is very satisfactorily® overcome.

When the whole cheek is converted into cicatricial tissue and it is
not possible to get a sound flap, the trcatment must be by skin-grafting.
Whenever it is possible to turn in a flap of skin, however, 1t is best
to do so, and when the cicatrix 1s limited, sound skin to turn 1n can
generally be found over and beyond the malar bone. An incision is
made parallel to and just below the margin of the eyelid and decpened
until the orbital fat 1s exposed. With the handle of the knife the lower

f

Fic. 5:1—1<‘1,A1' OPERATION 1 OR T TﬁOI'I(H\‘ OF THE LowFr Everin. ('J‘he operation

is fully described in the text. T'he lower lid should be fastened in position by silkworm-
gut stitches passing upwards to the eyebrow, but these are not shown in the figure.
eyelid can then be turned up, any necessary cxtension of the incision at
either side being made in order to remove all tension. This leaves an
elliptical gap to be covered in (see Fig. 51, A4). Before doing this it is
well to put in two or three interrupted silkworm-gut stitches between the
ciliary margin and the eyebrow, so as to retain the lid in position. An
incision, somewhat longer than the length of the eyelid, is then carried
downwards from the outer end of the incision, and from the lower end of
this a curved incision is carried upwards to a point level with but postcrior
to the upper end of the first, so as to cut a flap the base of which is just
outside the outer canthus and which is somewhat broader and longer than
is quite necessary to fill up the gap. This flap is then turned on its base
and stitched into position with horsehair stitches (see Fig. 51, B). A
quantity of fat must be raised along with the skin, so that the flap will
retain its vitality, but it is well to avoird cutting deep enough to injure the
branches of the facial nerve. By undermining the skin, the sides of the
gap left in the cheek may be brought together and a vertical scar pro-
duced (see Fig. 51, €). The ingenuity of the surgeon must however be
exercised 1n these cases to find flaps from any part where there is no
cicatrix.
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After-treatment.— \ piece of boracic lint dipped in boracic lotion is
applied until the bleeding has stopped, and then the line of the incision
is covered with a little salicylic wool fixed on with collodion. The stitches
pulling up the lower eyelid should be retained for a few days but, to
prevent the accumulation of discharge, it is well to syringe gently beneath
the eyelids with equal parts of warm boracic lotion and water three times
a day.

In some cases the after-treatment is complicated by a pre-existing
ulceration of the cornea from exposure of the eye, and the purulent dis-
charge escaping on to the line of the incision may interfere with the
union. It is important to improve this condition as much as possible
before doing a plastic operation, but it is not always easy to cure it be-
cause it is dependent on the exposure of the cornea.

DEFORMITIES OF THE NOSE.

Apart from the lateral deviations of the nose, which have been already
described in connection with fractures of the nasal bones, a number of
nasal defects may occur from injury or disease. We may classify the
chief of these under the following headings :

1. Sinking-in of the bridge.—'This is a common and very important
deformity. It may result from badly treated fractures or from necrosis
after fracture, but it is most common as the result of syphilitic necrosis.
It also occurs from imperfect development of the bones in congenital
syphilis. ~ When the nasal bones have been lost or depressed at an early
period of life, a very typical deformity is produced. Instead of the pro-
minent bridge there is a depression into which the cartilaginous portion
of the nose sinks. During the contraction in healing a sort of pivot
movement occurs, so that the tip of the nose is much higher than normal
and the nostrils look forwards instead of downwards, producing a very
unsightly deformity.

2. Loss of the cartilaginous portion.—The cartilaginous portion of
the nose may be lost while the bony structures and the skin over them
are healthy. Such deformities are caused by wounds, such as sword-cuts,
or diseases, such as lupus or syphilis. More rarely, the deformity may
have to be produced by the surgeon in removing malignant disease of the
tip of the nose.

3. Small partial losses.-—Smaller partial deformities from injury or
local disease, such as the loss of the tip of the nose, or of a portion of
one ala, are frequently seen.  The loss of the tip of the nose 1s not uncommon
as the result of gangrene after debilitating diseases, such as typhoid fever or
cholera.

4. Total destruction of the mose.—This is usually the result of
syvphilis, most frequently of the congenital variety. In place of the nose
there is merely a mass of cicatricial tissue with etther one or two oval



154 THE SURGICAL AFFECTIONS OF THE FACE.

openings in the face ; when the destruction extends to the septum there s
only one large rounded opening, when this remains intact there are two.
The extent of the defect varies in different cases and is frequently not quite
so complete as above mentioned.

Treatment.— (1) Zoss of the bridee of the nose.—Hcere there are two
deformities to deal with, namely, (@) the sinking-in of the bridge of the
nose and (4) the tilting forward of the aperture of the nostrils.  The amount
of tilting varics in different cases and may be comparatively slight when it
follows an injury in adults ; in other cases it 1s very marked.  We have used
the following method with success for marked tilting forward of the nose with

A ¢ D

Fi1G. 52.—RESTORATION OF THE BRIDGE oF Tnie NosgE. The details of the operation
are fully described in the text. 4 shows the lines of incision for the various flaps.  In &
the flaps have been reflected and the tip of the nose freed and brought into position. In
(" the reflected flap from the forehead is sutured in position, while in 2 the lateral flaps
have been brought together over the reflected forehead flap. The small triangular gap
left at the root of the nose is afterwards filled by the divided pedicle of the forehead flap,
which is trimmed into shape and turned up again.

loss of the bridge (sce Fig. 52). .\ vertical incision is made from the root of
the nose downwards on to the cartilaginous portion and 1s carried down to
the remains of the nasal bones and the cartilage ; it 1s continued on to the
cartilage for about a quarter of an inch. The soft tissues are raised on each
side, taking if possible any periosteum or even any fragment of the nasal
bones that may be present. Transverse incisions are thcn carried across
the upper and lower ¢nds of this vertical incision, and two lateral flaps
are thus formed exposing the remains of the nasal bone and the upper
part of the cartilage The cartilaginous portion of the nose is then separated
from its junction with the remains of the bony portion by a transverse
incision, which of course passes into the nasal cavity and which must also be
carried through the cartilaginous septum sufficiently far to enable the tip
of the nose to be readily pulled into its normal position.
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A\ bony bridge to the nose is then manufactured in the following manner :
An incision s carried vertically upwards to the margin of the hair, starting
about half an inch above the root of the nose and about an eighth of an
inch to one side of the middle line. This incision divides all the tissucs
right down to the bone. An eighth of an inch on the other side of the
median line a similar incision is carried up parallel with the first. The upper
ends of these incisions are connected by a transverse cut (see Lig. 52, ).
In this way a flap is marked out about a quarter of an inch in breadth
with its base at the root of the nose, and this is turned down along with
a thin layer of the frontal bone beneath it. A narrow chisel, about the
breadth of the flap, is introduced along each lateral incision and a portion
of the external table is chiselled through on each side. The chisel is then
introduced into the upper transverse incision, and, being sufficiently sloped,
the superficial portion of the external table of the frontal is chipped off
along with the flap, which, of course, is raised at the same time (see Fig.
52, £). When the lower end of the flap is reached, the bone is broken
across and turned down. In this way a long, narrow strip is formed
which, when turned downwards, has on its upper surface a thin layer
of the frontal bone and on the under surface skin from the frontal region.
The flap should be long enough for its free end when turned down to
be attached to the cartilaginous portion when pushed into its proper position.
To enable this to be done without tension it may be necessary to prolong the
lateral incisions a little downwards ; but a sufficiently broad pedicle must
be left for the proper nutrition of the flap. The flap is then stitched with
catgut to the freshened end of the cartilaginous portion of the gap (see
Fig. 52, C), so that its cutaneous or deep surface covers the aperture into
the nasal cavity between the bony and the cartilaginous portions. :Above
this gap the skin should be carefully shaved off the under surface of the
flap, which 1s thus made raw and can become adherent to the tissues of
the bridge. At the root of the nose there is a certain redundance of skin
from the folding of the pedicle, which will be divided subsequently and
turned upwards.

To keep the tip of the nose in position we have found it a good plan
to take a long splinter of a rabbit’s femur and to stick one end of it into
the tissues at the root of the nose and the other into the cartilaginous portion :
this forms a prop sufficiently long to keep the parts in position. The lateral
flaps are finally undermined and united over the raw surface of the reflected
flap (see Fig. 52, D). The upper transverse incisions should be curved
downwards and outwards ; this allows a certain amount of sliding of the flaps
downwards so that they can cover the opening between the tip of the nose
and the bridge. The incision in the forchead is readily stitched up and
leaves a hardly perceptible linear scar. .\t the end of three weeks the base
of the reflected flap is divided and the little portion remaining is trimmed
into a triangular shape and fitted in at the lower part of the vertical

Incision.
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The result is to correct the position of the nostrils and to provide
a bony bridge for the nose, but this tends to sink downwards as healing
occurs and as a rule will not be high enough. .\fter healing has occurred,
we have however been able to heighten the bridge to the required extent
by turning aside the skin flaps agam and mtroducing picees of bone re-
moved from the femur of a newly killed rabbit in sufficient quantity to raise
the bridge to its proper level.  This cannot be done at the hrst operation on
account of the free communication with the nasal cavity and the conscquent
risk of decomposition ending in necrosis of the bone; if however care be
taken not to re-open the nasal cavity at the second operation, the pieces of
bone will unite readily and give a very satisfactory result.  In one case where
the bridge was not high enough to please the patient we turned aside the
flaps and put in some fresh splinters of bone about eighteen months later, with
the result that the patient was ultimately completely satisfied.

Other methods such as Langenbeck’s have been employed.  Here a
convex Inciston 1s made across the nose from the insertion of one ala to
that of the other over the line of junction of the cartilaginous and bony
portions, thus liberating the tip practically in the manner above described.
When the tip i1s pulled down, the crescentic defect left 1s filled by a flap
of similar shape turned down from the forehead, taking up the periosteum
and having its skin surface downwards. After unton has occurred the base
15 divided and the skin over the nose and the adjacent part of the cheek on
each side is brought over it. A similar flap is made by Konig, but mn-
cluding a thin layer of bone. These operations, however, are more con-
cerned with the repair of the opening left after the liberation of the tip of
the nose than with the restoration of the bridge; in bad cases it may be
well to commence with this operation and then, when the tip has been
satisfactortly fixed in its ncw position, to form a bridge in the manner
above described.

When the tip of the nose is not much deformed, it may not be
nceessary to make the transverse incision opening the nasal cavity, and
then the treatment is easier. YFor example, flaps of skin may be turned
aside from over the defect in the nasal bones and an artificial bridge of
aluminium may be fixed in and the flaps turned back ; or again the breast
bone of a small bird, such as a canary, has been successfully introduced
to form a bridge: but even in these cases we believe the best plan is to
turn down a narrow flap of bone and superficial tissues in the manner
already described, first removing the epithelial surface; the necessary
heightening may be given to the bridge by the immediate introduction of
portions of rabbit bone.

2. [T hen the tip of the nose alone has been destroved, the operation known
as Svme's (see Fig 53) is useful.  The edges of the gap are pared on each
side. a flap is cut from each cheek of the appropriate shape and brought
inwards so that the adjacent edges meet in the middle line and can be
sutured together : the outer and lower cdges of the flaps are united to the
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pared cdges of the defect.  This leaves a raw surface on either side of the
nose which can be covered with skin grafts.

Where the cartilaginous portion is completely lost, the Indian method
(sec p. 158) may be employed : it was introduced mainly for these cases.

Fi1G. 53.—Svar’s OPERATION OF RESTORATION OF THE SOFT PARTS OF THE NOSF,
A. The gap is pared so as to be of a triangular form, and the flap is marked out on the
cheek. /. The V-shaped edges of the flap are sutured together in the niddle line, and
the remainder of the flap is fastened to the raw surface. The surface from which the flap
is raised is filled up partly by undermining, and partly by skin-grafts.

3. Partial losses of the ala or tip of the nose must be repaired by flaps
from the cheek; it is seldom necessary to take them from the forehead.
It 1s impossible to give details of these operations because the defects
vary so much in character. The principle in most cases must be to

employ curved incisions.

A\

F1G. s4.—ParT1AaL RHINOPLASTIC OPERATIONS. .

A. Langenbeck’s operation. .\ skin-flap is raised from the sound ala to fill in the
defect in its fellow. The raw surface left may be covered with a large skin-graft.

5. The operation generally known as Denonvilliers’. The edges of the defect are
pared, and the triangular flap, which should contain the cartilage of the ala, is rotated

1nto position on its pedicle.

4. Loss of the whole nose.—The methods of forming an entire new nosc
are very unsatisfactory, as, in whatever way it may be made, the new
organ shrinks and ultimately forms as an unsightly mass on the 1;x(.‘c.
Indeed, in most cases the patient will probably be much better off with
an artificial nose suitably tinted and held in position by spectacles.

Two operations may be employed: in the one the skin to form the
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new nose is obtained from the forchead—the Indian method : in the other
it is obtained from the arm—the Italian or Tagliacotian method ; neither
gives a really satisfactory result. It is possible that a better result might
be obtained in the Indian method if the flaps, instead of only containing
periosteum, were provided with a thin layer of bone chipped off from the
frontal.  We ourselves have not tried this, but we should be inchined to
adopt i1t in any future casc.

The defect in the nose is prepared for the reception of the forchead flap.  Instead
of paring the actual edges of the gap, a double flap may be made by carrying the incision
round about a quarter of an inch outside 1ts margin and turning in small faps with their
skin surface directed towards the nasal cavity and the raw surface outwards, ready for the fore-
head fap to be superimposed.  An extra long flap may with advantage be taken above, when
skin is present over the remains of the nasal Dbones, and turned down so as to fill up a
considerable part of the gap. The upper surface of these flaps adheres to the under surface
of the forchead flap and diminishes the amount of subsequent contraction.

)/y,_-\
>
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FiG. 55.—THE Ixpiax MrTHOD oF Rutnoriasty.  Full details of the operation are
given in the text. The flap is planned obliquely on the forehead for the reasons given.
In the figure it is shaped so as to form two nasal apertures when in position (7). In
practice 1t is better to cut it with a depression in place of the projection destined to be
the columella ; this gives a single large nasal aperture, and is much better.

The Indian method.—Before the operation, a model of suitable size and shape is cut from
a piece of thin gutta-percha ; this is now flattened out, laid on the forehcad and used as
a guide for the formation of the flap ; the incision should run about a quarter of an inch
outside the pattern all round so as to allow for shrinking. The flap should be made some-
what to one -ide, the base of the flap being to the left of the root of the nose. By
planning the flap somewhat obliquely there is less twisting of the basc in adjusting it in
position and consequently less risk of sloughing. .\t the same time, if it Le cut too obliquely
the cyebrow and upper evelid may be drawn up by the contraction of the scar.  The
incision on the side on which the lase of the flap lies should be prolonged further down
‘owards the root of the nose than the other. The flap is supplicd by one, or if possible
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both, o.f the frontal arteries (see Fig. 55).  The incision is carried down to the bone, dividing
the periosteum which, in the method ordinarily employed, is then stripped up. As we have
remarked above, it may be well to turn up a thin layer of bone
along with the periosteum by means of a fine chisel, so as to
have a certain amount of new bone to support the flap.

The forehead flap may sometimes be planned so as to pro-
vide a new columella, but as a rule it is better not to do so
because this is apt to be too broad and, as the new nose
shrinks, there will be insufficient breathing space.  As a matter
of fact, a new columella can be subsequently formed if deemed
desirable by turning up the central portion of the upper lip
(see Fig. 56).

The nasal flap is now rotated into position and secured to
the raw edges of the defect with fine horsehair sutures.
The tip of the nose may be supported as follows: hare- B, g, BTHADIOF EORN:
lip pins are thrust across the nasal cavity from side to :::r?tll‘\’ll\Igz\l\l‘tC(())f!Lt}II\IeELII;Al\ Ts}ée
side so as to push up the sides of the nose and make it %td bY O] BT s

cisions running through its

stand forward ; the pin is pushed in up to the head on one  entire thickness. Thisisthen
1de . 9 g 1 D t 5 .
oide, when, by winding silk around the pin on the other tﬁrf?ﬁ?n‘Eﬁea,i’gféﬁﬁfﬂilﬁ ai:

side and pushing this up against the flap, the alv will he re-  Will of course have its mucous
Ty s U 1 . a surface ooking downwards.
amned 1n position. sually two pins suffice 3 the method 1s The two halves of the divided

similar to that described for fracture of the nasal bones (see :ffe;q!lidpdfgeligidg;ocgﬁ;ti;:
P~

Fig. 30). It is well to plug the opening of the nostrils with ~ the small curved incisions
depicted above around each

strips of iodoform gauze, a drainage tube or a portion of a  ala.
large catheter being introduced through the centre of the plug

to maintain tlie airway.

As soon as the oozing has stopped, the wound is dressed with salicylic wool fixed on
with collodion, and the raw surface on the forehead
whence the flap has been raised may be grafted at once
by Thiersch’s method ; any angles of the wound which
can be brought together by stitches should be sutured,
so as to diminish the area requiring grafting.

The after-treatment is very simple. The wound is not
touched for four or five days, when some of the stitches
may be taken out, the rest being removed later. The plug
of gauze should be changed once or twice a day.  The
pins may be left 77z sitae for three or four weeks. At the
end of about four wecks, the pedicle of the flap should
be divided at the root of the nose and the parts there
pared and sutured ; the rest of the pedicle is then turned
upwards and replaced in the wound in the forehead.
Subsequently some small plastic operations may be required
to improve the shape of the nose thus formed or to cut

away redundant tissue.
The columella, if it has not been fashioned with the

\ forehead flap, can be readily formed afterwards from the
. » upper lip. .\ narrow strip of the middle line of the
Fic. s7.— T Iratian or Tac- e . L. . N

Lot Merhop oF Ruixo-  upper lip is isolated by vertical incisions beginning just

pLAsTY. — The drawing ~hows semi- . . ; -

: ' ; Jow . nares on cach ~ide and cutting
K e mmeiedlly  (the a2 Lelow the aperture of the 1.fucs : c . @
apparatus required to keep the downwards through the entire thickness of the lip to the

arm in position durmg the union . : : ] =
of the ﬁfp - free margin.  This ~small portion 1s turned upwards, the
frenum being divided, and its free end is stitched to the

tip of the nose, which s refreshed for the purpose.  The new columella will have its

cutancous surface looking backwards while the mucous surface is external.  Nasal plugs
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arc introduced on each side in order to keep the parts in position, and the divided
upper lip i~ sutured in the middle line after short lateral cuts have been made on cach
side Deneath the nose »o as to allow the upper part of the lip to slide in below the new
columella (see Tig. 36).

The Tagliacotian method. —This plan, although successful in seme cases, i~ on the whole
unsatisfactory, and entails great inconvenience and the use of special apparatus.  In it the arm
is fixed 1o the forchead so that the elbow comes opposite the nose, and a large tap is then
fashioned from the skin over the biceps and made to cover the defect in the nose. The wm
must he kept in this position for about four weeks before the pedicle of the flap can be
divided. The position is however so very irksome that few patients will submit to it, while
the new nose is even more apt to shrink than the one formed by a flap from the forehead :
the only advantage of the method is the avoidance of extra scarring about the face or forchead.
The accompanying sketch (sce Fig. 57) will sufficiently illustrate the position of the arm and
the mode of attachment of the flap.



CHAPTER XIIL
HARE-LIP AND CLEFT PALATE,

I1 is well to consider these two deformities together, as they are commonly
associated, and the treatment of the one condition is often merely preliminary
to the treatment of the other.

HARIE-LID.

Hare-lip is a gap or cleft of congenital origin. left in the lip as the result of
want of proper union between its component parts. It nearly always occurs
in the upper lip : it is usually unilateral, and then generally on the left side.
although in some rare cases it is present on the right side. It may also be
bilateral, and it may or may not be accompanied by cleft palate. The defect
in the lip varies in extent from a mere notch in the red line of the lip to a
wide cleft extending into the nostril. In the latter casc there is generally also
a cleft of the alveolar margin, of the palate, or of both, and in addition the
nostril on the affected side is unduly widened.  When the cleft only affects
the red line, the rest of the lip may be normal, but cven then the nostril on
that side is often broader than on the other. When the gap 1s wide and
there is an extensive cleft in the palate, the edge of the cleft in the lip on one
or both sides is bound down to the alveolus by a fairly broad fold of mucous
membrane.  When the cleft is bilateral, the intervening portion of the
lip, which is called the prolabium, lies over the pre-maxillary bone, which 1s
separated from the maxillary bones on each side, and is of variable size. The
central portion of the lip may be quite small, and the columella may be more
or less absent, so that the pre-maxillary bone is tilted forward and may be
merely attached to the columna nasi. In other cases the prolabium is larger.
and the pre-maxillary bone is attached to the septum nasi.

Treatment.— The first question which arises in the treatment of hare-lip,
whether alone or in conjunction with cleft palate, is #e age af which the opera-
tion showld be performed. 1t may be said that the sooner the operation for

hare-lip alone is performed the better is the result both from the point of view
P, N4 L
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of appearance and also of the development of the parts and the general
nutrition of the child.  Two points, however, must be taken into consideration
in determining the question, namely, (1) the strength of the child and its
ability to stand the nccessary loss of blood, and (2) the presence of any
septic condition about the mouth and nose, such as coryza, snufiles, aphthous
stomatitis, ete.  If the child be feeble, the loss of blood due to the operation
may be sufficient to causc a fatal result, and, on the other hand, when the
child is weakly there is much greater liability to septic infection. s regards
the second point, the presence of any septic condition of the mouth or the
nosc is particularly prone to lead to septic inflammation of the wound, and
thus to endanger union. In the abscnce of these unfavourable conditions
primary union almost invariably occurs, and therefore the age at which
uncomplicated hare-lips may be operated upon depends to a large extent
on the size of the gap. In slight simple cases the operation may be done
within a few weeks or even a few days of birth.  If) on the other hand, the
cleft is wide, extends up into the nostril and entails a long operation and a
free scparation of the soft parts from the bone with a considerable loss of
blood, the operation should be delayed until the child 15 at least three months
old. This must certainly always be the case in double hare-hp.  In all cascs,
however, unless there be some very strong contra-indication, such as marked
marasmus, the operation should be performed before the occurrence of
dentition.

I1hen cleft palate complicates hare-lip, the question whether the operations
for uniting the hare-lip and the cleft palate should be done at the same time
or separately has to be considered. It is a generally accepted rule, and one
with which we are disposed in the main to agree, that the hare-lip should be
closed as soon as possible, whether the operation on the palate be deferred
to a later period or not. This 1s advisable, because the development of the
parts improves directly the lip 1s umited, the cleft in the palate, and especially
in the alveolus, apparently tends to diminish, and the nutrition of the child
becomes better.

[Then there is a bilateral cleft of the alveolus and the palate, with a
projecting pre-maxillary bone, it 1s of the greatest importance to unite the
lip as soon as possible in order to remedy the severe deformity and to render
the proper feeding of the child possible. It is advised by some that the
operation on the palate should precede that on the lip and that the former
should be done at quite an early age, from a few months upwards. The
principal reason for the first of these recommendations is that the gap in
the lip gives the surgeon freer access, and this is a point of considerable
importance when the small size of the parts is borne in mind. While we do
not think that this is necessary in the majority of cases, it may be called for
when the parts are very small, the cleft in the palate very wide, and where it is
obviously impossible to obtain closure of the cleft by a single operation.  In
such cases the extra room obtained by operating on the palate before closing
the cleft in the lip 1s of considerable assistance. But in the majority of cases
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we believe it is best to close the lip first and to leave the closure of the palate
until a later period.

The chief essential in operating on hare-lip is to repair the cleft so that no
notch shall be left after operation, and the red line of the lip shall be united
accurately.  The two points already referred to must be especially borne
mn mind, namely, (a) the fact that the edges of the cleft are bound down
to the gum, and (&) that the nostril on the affected side is broader than
on the other.  We shall consider the following cases: (1) Where the cleft
does not extend into the nostril : (2) where it does extend into the nostril
(3) where this extension into the nostril is associated with cleft of the alveolus
and perhaps of the palate as well ; and (4) double hare-lip.

1. An incomplete cleft in the lip.—The closure of the gap here is
usually comparatively simple, In the first place, any binding-down of the
lip to the alveolus must be freed, and then the gap is pared so as to leave
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I'1G. 58.—OrERATION FOR SIMPLE HARE-LIP WITHOUT WIDENING OF THE N OSTKIL,
By paring the edges by means of the concave incision shown in 4, a small downward
projection is left at the free margin of the lip when the edges are sutured (5). The
subsequent contraction of the scar neutralises this.

a concave surface on each side. The knife is entered just above the apex
of the cleft and the curved incision shown in Fig. 58, .4, is made through
the whole thickness of the lip on each side. When the two cut surfaces are
brought together in the middle line there will be a projection downwards
of the red line (see Fig. 58, AB), which is afterwards obliterated by the
contraction of the vertical scar. The stitches are inserted so as to bring
the red line in accurate apposition on the two sides. The sutures in the
mucous membrane should be of fine catgut, at the red line and at the
centre of the vertical wound, of silkworm gut going through ncarly the whole
thickness of the lip. One or two intermediate stitches of fine horsehair
will complete the union.

Although the cleft does not extend into the nostril, the latter may be
unduly broad, and under such circumstances it will be necessary to remedy
this also. The concave incision should be carried vertically upwards from
the apex of the cleft into the nostril on each side and the ala freely detached
from the bone. .\ narrow vertical strip of the whole thickness of the lip
is then removed so that when the sides are stitched together the nostril is
brought sufficiently inwards (see I'ig. 359).

2. A complete cleft of the lip.—.A\ variety of methods are employed
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for complete clefts of the lip, some of which are figured m the accom
panying diagrams (see lFigs. 60-65).  We shall only describe the operations
that we most commonly employ.

When there is a complete cleft of the lip without any affection of the
alveolus, the first step in the operation is to scparate the margins of

F1G. 5,,—OPERATION FOR SIMNPLE HaRE-Lip WITH WIDENING OF THE NosTrIL, By
carrying the incisions up into the nostril (1) the ala i1~ brought well in as the edges
of the gap are brought together (B).

the cleft from the gum; on the affected side this scparation must be
continued until the upper border of the lip is separated from the margins
of the bony nostril, the ala of the nose is thoroughly detached and the
cheek sufficiently freed to allow the margins of the cleft to be approxi-
mated without any tension. The edges of the cleft are then pared in
the following manner: the surgeon notes on which side the cleft is most
vertical, and through the other a narrow sharp-bladed knife is entered just
external to the edge of the cleft and carried through the thickness of the

Fie. fo.—Nigavet’s OrERATION Foxk Hare-Lie. The steps of the operation are
fully described in the text. Whenever there is any undue widening of the ala, the
incision must be carried well up into the nostril, even though the cleft may not extend
into it. The angle at  should be more marked than it is shown here.

lip directly downwards from the nostril parallel with the edge of the cleft;
as it approaches the red line it is diverted obliquely outwards right through
the free cdyge of the lip (see Fig. 60, +I). This strip of mucous membrane
which is angular in shape, the angle 4 being a little above the red line,
is completely detached. The outer side of the cleft, which is usually the
shorter, 1s pared similarly above, but just before the red line is reached, the
incision is carried outwards parallel with it into the substance of the lip;
this pared cdge is not completely detached. The pared flap is turncd
down and leaves an angular raw surface a & ¢ (see Fig. 6o, B). .\ silkworm-
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gut stitch 1s now put in from the point ¢ to the point . and tied. .\ similar

stitch 1s put in above to unite the margin at the nostril and bring the
ala of the nose mto position. A third deep suture between these two
will allow a few horschair stitches to unite the wound completely.  The
flap, consisting of the red line of the lip on the outer side of the cleft
must now be fitted to the raw surface left on the mesial side of the
cleft; 1t must be fashioned so that the red line fits accurately.  Fine
horschair stitches are used for the cutaneous, and catgut suitches for the
mucous, surface. If the incision parallel with the red line on the vertical
side of the cleft be carried far enough, no angular deformity will be left,
and the contraction during healing, although it may slightly draw up the

lip, will not produce any marked notch. If the nostril be unduly small

after the stitches are put in, 1t 1s well to put a small drainage tube in 1t
so as to leave breathing space; fatal cases are recorded from the valve-
like action of the upper lip combined with the blocking of the nostrils by
clot obstructing the breathing.  In time the

nostrils will become quite
patent.

Fi6. 61.—Mopieienp MiraviT < Orerarion. The flaps are left undetached on both
sides of the cleft, and, after the gap has been closed, they are so cut down as to leave a
downward projection on the free line of the lip (C) which the contraction of the cicatrix
subsequently obliterates. This operation is often spoken of as Malgaigne's.

As soon as the bleeding has stopped, the line of incision is painted
with collodion and the following method, introduced by Lord Taister, is of
value as a support to the wound. .\ double thickness of gauze 1s cut n
the shape of a bats wing, one broad surface lying over each check and
the narrow intervening portion passing across the lip. One end of this
dressing is then fastened to the cheek with collodion, and, when it 1s A
the two cheeks are pushed forward and held in this position while the
other end is fixed with collodion to the other cheek and held in position
antil it is quite dry : in this way all tension is avoided.

After-treatment.—The stitches can usually be removed at the end of
a week : in fact, the horsehair and catgut sutures may be removed n
two or three days, the deeper silkworm-gut stitches being left for a wiegel.
After the operation the child should be entirely fed by the spoon with
very great care to prevent injury to the line of incision : the point of the
spoon should be introduced at the side opposite to that operated on.
After the wound has healed, the patient may be put on the bottle.
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In some cases a certain amount of contraction of the lip opposite the
point of incision occurs even after this operation, and with the view of
avoiding this, flaps may be cut on the two sides and turned down instead
of detaching the flap on the mesial side of the cleft ; when the sutures are
mserted  this leaves the red line of the lip actually projecting downwards
(sce lig. 61).  Should the subscquent contraction not completely remove
this small protuberance, it can afterwards Dbe cut away.  When there is
only a slight drawing-up, Nélaton’s operation will casily remedy it.  In
this an angular incision parallel to and just outside the cdge of the notch
on each side 1s made through the whole thickness of the lip and then
the mucous edge of the lip is pulled downwards and the incision trans-
formed mto a lozenge-shaped opening which is stitched together so as to
lcave a vertical cicatrix (see Fig. 62).

Fio. 62.~NELa1oN"s OPERATION.  This is most nseful when there is a pucker left in
the lip after a previous operation. A shows the A-shaped incision converted into a
losenge-shaped opening in B, which is sutured as shown in ("

3. Unilateral hare-lip with cleft of the alveolus.-Here the deformity
15 usually greater and the additional points requiring attention arc the
projection forward of the cleft alveolus on the mesial side of the cleft
and the unduc breadth of the nostril.  The projection forwards of the
margin of the alveolus, if only slight, is often gradually overcome by the
pressure of the repaired lip, but, when it is very marked, the repair of
the lip cannot be done satisfactorily until the projection of the alveolus is
remedicd.  In these cases, therefore, after detaching the lip from the
bone, as m the preceding operations, the alveolus must be forced into
position.  This is usually done by seizing the projecting bone above the roots
of the teeth with a pair of strong forceps whose blades are covered with
tubing and forcibly bending it back; as a matter of practice it is usually
necessary to fracture the alveolus to prevent it springing forward again
when the forceps are removed. It may sometimes be necessary when
suturing the lip in position to pass a wire suture through the alveolus on
cach side in order to keep the prominent portion back. Before doing
thus, the opposed surfaces of the alveolar cleft should be pared.

The second point which requires attention is the broadening of the
ala.  The lip on the shorter side of the cleft is usually very deficient, not
merely in breadth but in length, and, if the ala of the nosc be simply
detached as in the preceding operations, the nostril will be completely closed
when the two sides are brought into apposition.  Under these circumstances
it 15 well, before detaching the ala, to carry an incision upwards on the check
around it s0 as to scparate it from the upper lip, as for repair of the upper
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lip (see p.o143), and then to remove a small clliptical portion of the check
n addition so that, when the lip is brought inwards, the ala is not carricd
mwards to the same extent (see ig. 43). Dy operating in this manner the
tip can he completely repaired without unduly narrowing the nostril.  This
15 cven more important in cases of bilateral cleft where both sides of the lip
arc shortened.  In other respects the operation i1s carried out as described
above.

4. Double hare-lip.— Double harc-lip 1s usually complete, but if 1t 15 not,
the meisions must be carried up into the nostril.  The first pomnt  for
consideration is what shall be done with the pre-maxilla and the prolabium
over it. Inany casce the prolabium must be detached from the bone and the
latter should never be removed if 1t 1s possible to avoid it.  If 1t be taken
away, a gap 1s left into which the central unsupported portion of the hip
falls and a most unsightly appearance results.  In most cases the bone
can be casily forced back into position by firm pressure
after the prolabum has been detached.  In other cases
it 15 connected with the septum and cannot be forced
back until the latter has been divided.  This may be
done through an incision in the mouth along the margin
of the septum. The mucous membrane and periosteum

are detached on cach side, and the septum 1s then cut
across or a V-shaped portion is removed from it (sce (
I1g. 63).  If it merely be divided transversely, the anterior

part of the septum 1s pushed a httle to one side of the BTG, Ve <
posterior so that, when the pre-maxilla is forced back — 1N(Iyiosis mie s

TUM FOR PROJECTING

& 7 e s " o P A h 5 : Pre-staxicra.  The
the anterior part shdes along the side of the posterior S o,

and allows the bone to come into position. In whatever RL“;‘;;?S%“O }?l?h‘épﬁg
way the pre-maxilla is brought into position, the mucous — should be tumedback
surface on each side should be pared, as well as that on

the opposite sides of the gap in the alveolus and these raw surfaces should
be fastened together by catgut stitches running through the mucous mem-
brane of the gum.

When it 1s 1mpossible to get the pre-maxilla into position, an incision
may be made into its lower edge and the teeth scooped out of it: a shell
of bone and periosteum is left which will subsequently ossify and support
the central part of the lip.

Attention is next directed to the prolabium.  In some cases the columella
15 so short that the prolabium when pared i1s simply sutficient to repair this
or at most to provide a little triangular tongue extending into the lip.  When
the columella is long enough, the prolabium must be pared, usually in a
rectangular manner (sce Fig. 64) to fit in between the sides of the lip when
they are brought inwards.  The lip on each side is then separated from the
alveolus in the usual manner, and it is often advisable to carry an incision
up around each ala and to remove an elliptical portion of the skin as already
described above (sce p. 143) so as to allow the two sides of the lip to come
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together without unduly diminishing the nares.  The edges of the cleft are
then pared and sutured (see Fig. 64, 7). As a rule it is well to prolong the

A

Fi6. 64.—OvERATION ForR DotsLe Hare-Lir. The two fi
shown in 5 are trimmed down so that they make the slight do
middle line of the lip (C).

aps of mucous membrane
wnward projection in the

Fi16. 65 —Variovs Hare-Lir OpERATIONS.

complicated than the others, and are best suited for clefts in which the edges are fleshy
and fairly symmetrical. o
A 1s Hagedorn's operation, # is Simon's. and C is Konig’s.

These forms of the operation are more

incisions downwards and outwards into the lip above the red line, but without
detaching the pared portions on either side until the stitches have been put
in. The red line when stitched together should show a slight downward
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projection - the middle line: this disappears as contraction takes place, or.
if it docs not, it can be pared down later on.

COLOBOMA FACIALIS. In this condition a congenital cleft runs
upwards through the hp and passes externally to the ala of the nose as far
as the internal angular process of the frontal bone. It is a rare condition,
15 sometimes combined with a cleft of the palate and is sometimes bilateral.
The operation required for closing the cleft will depend on 1ts extent @ as far
as the lip Is concerned, the operation is practically the same as for hare-hp.

G LR PALASIE.

Varieties.- When the palatal processes fail to coalesce, the following
conditions may result: 1. Cleft of the soft palate alone. 2. Cleft of both
hard and soft palate. 3. Cleft of the alveolar margin without imphication of
the palate.  Besides these common conditions, there is sometimes a cleft of
the hard palate and the alveolar margin without implication of the soft palate,
and 1 some extremely rare instances there may be a central aperture either
i the soft or the hard palate. The cleft in the hard palate may be unilateral
or bilateral.  Generally the septum is united to one side of the cleft, which
only passcs up mto one nostril, but in bad cases, especially those associated
with double hare-lip, the septum lies free between the two sides of the cleft in
the hard palate.  In most cases of cleft hard palate the roof of the mouth 1s
unduly arched, and mn bad cases 1t runs almost vertically upwards and 1s
narrower than usual, so that the material available for closing the cleft 1s very
scanty.

Treatment.—The operation for uniting a cleft palate demands more time
than that for hare-hp, and entails greater loss of blood and more shock, and
for these reasons 1t cannot be done with safety at so early a period of life. It
15, however, essential that the cleft should be closed before the child learns to
talk, as otherwise the peculiar articulation associated with cleft palate 1s
extremely difficult to correct afterwards.  The probable explanation of the
persistence of this nasal voice 1s that the entire absence of nasal breathing
due to the presence of the cleft palate, 1if allowed to persist, prevents proper
development of the nasal cavities, and thus, when the cleft 15 closed, the nasal
resonators are 1ll-developed and do not act properly.  Unless there are very
strong reasons against it, the operation should not be delayed beyond the
third yvear of life, the most favourable periods bemg from cighteen months to
two and a half vears. In some cases, where the cleft 15 not very bad, the
operation may be performed before the eruption of the teeth, from the fifth to
the cighth month, but it is well not to perform the operation during the period
of active dentition, as. owing to the irritation of the mouth then present, union
is apt to fail.  The child should be well nourished and able to stand the
necessary loss of blood, and at the same time should be sufficiently amenable
to its nursc not to endanger union by too much crying.

[f both hard and soft palates be cleit. it 1s well if possible to unite both at
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the same operation. When failure occurs it is usually in the soft palate,
especially towards  the anterior part at its junction with the hard palate.
Failure of union of the hard palate is not so common.

Preliminary measures.- Onc of the most important clements of
succeess 1s the preliminary treatment of the patient.  For some tinwe previous
to the operation the feeding should be carefully attended to. .\~ much
nourishing liquid food as possible should be given, and if necessary iron or
other tonies.  Young children should be fed with a Dbottle, the teat of which
15 fitted with a large palateshicld espectally designed tor this purpose.  Older
children should be carcfully fed with a spoon.  Prior to the operation the
tecth must be seen to, any carious stumps removed, and any aphthous or
other ulceration about the mouth approprately treated. It 1s not at all
uncommon to find in these children severe chronie pharyngitis accom-
panicd by dryness of the membrance and the sceretion of quantities of
tenactous mucus. This condition, which is dependent to a great extent
on the presence of the cleft, cannot be entirely 2ot nd of, but it must
be improved as much as possible before the operation, the parts being fre-
quently sponged with boracic or carbonate of soda lotion (gr. x. ad 35j).  Nasal
breathing should be encouraged and the general health attended to.  If
there be any coryza, the operation should be delayed.  \denowds are not
uncommon in these cases, and should be removed before the operation,
partly because the operation can be more easily done, but mainly because
they block the naso-pharynx after the operation, interfere with respiration, and
fead to the accumulation of discharge above the palate.

The operation.—In performing the operation 1t is very important to
have a good light and skilled assistants. The table should be so arranged
that the light falls dircetly into the patient’s mouth, and it is well to have
the head fully extended, partly because 1t is thus possible to see and
manipulate better and partly because the Dlood will then collect m the
naso-pharynx and is not so likely to enter the air passages. The thorax
may be raised by suitable pillows, or the patient may be brought to the
end of the table so that the head projects beyond it. The surgeon will
most conveniently sit at the head of the table, and it is well to have the
scat at such a height that the patient’s head rests upon his lap. The
child’s arms and legs should be secured, as the patient is apt to come
partially out of the anasthetic during the operation.

The question of anesthesia is of great importance in these particular
cases, and a skilled anmsthetist is a valuable help to the operator. The
anasthetic should always be chloroform and is best administered by the
open method on the corner of a folded towel. This is better than the
usual plan of employing Junker's nasal tube, for, if the latter be pushed
up the nose, it is apt to injure the mucous membrane and form a focus of
future inflammation, while if introduced into the mouth it gets in the way
of the operator. Besides, irritating chloroform vapour blown on the line of
incision does not tend to promote union. It is therefore best, after having
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zot the patient fully under, to saturate the corner of a towel with chloroform
and to take advantage of every pause in the operation to maintain the
administration. If care be taken to fully anzesthetise the patient before
the operation 1s commenced, 1t 1s comparatively easy to keep him under
as long as the operation lasts. Accumulation of blood in the pharynx
must be carefully watched and sponged away as soon as it becomes excessive,

The assistant’s duty is to maintain the gag in position and to sponge
for the surgeon ; the sponging must be done very carefully so as not to

Fi1G. 66.—Sw1rH’s (GAG.

bruise the delicate flaps, but at the same time the throat must be effectually
cleared of blood. The mouth must be held well open with a gag and
some sclfretaining instrument 1s the most satisfactory. The one most
commonly cmployed is Smith’s (see Lig. 66), or some modification of it,

Fig. 67.—RosE’s Gaa,

provided with a tongue-plate to keep that organ out of the way. It is also
fitted with rings through which a bandage can be passed behind the
head so as to keep it in place. The objections to this form of gag are
in the first place that the tongue-plate is apt to force the tongue back and
embarrass the respiration ; this can generally be avoided by careful insertion
of the gag: the other objection 1s that the upper half of the gag takes
its hold behind the alveolus in the middle line and may render it difficult
to work quite at the anterior part of the cleft. When these difficulties
are met with, Mason’s gag, or Rose’s modification of it (see Fig. 67), or
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a ~clf retaining spring gag, introduced by Mr. Arbuthnot Lane, which is pre-
vented from shifting its position by small spikes thrust into the alveolus (see
Iz, 68), may be used instead.  When one of these gags is employed, the
assistant must keep the tongue out of the way of the operator with a spatula.
The sponges should be of medium size and are best used on foreeps or
in special holders.  Care must be taken that neither the foreeps nor the
holder projects bevond the sponges and that the sponge cannot be displaced
laterally so as to uncover the end of the mstrument which grasps it other-
wise laceration of the flaps or “the back of the throat may occur.  When
sponges are fixed on handles care must be taken that the sponge does
not get detached —an accadent that 1s rather apt to occur.

COWN ERos
Lonsiw

FiG. ¢o.—Laxek's Gac. The small «pikes on the arms of the zag stick firmly into the
alveoli and prevent the gag from slipping.

The operation that is generally performed at the present day is called
Langenbeck’s s in a typical straight-forward, moderate-sized cleft occupying
the entire hard and soft palate the following are the steps of the procedure.
The operation may be conveniently divided into the following four stages :
1. paring the edges of the cleft; 2. formation of the muco-periosteal flaps ;
3. the passage and tightening of the sutures; and 4. the relief of lateral
tension.  Advantage 1s generally taken of the intervals between these stages
to arrest hamorrhage, to thoroughly clear the throat of blood and to
administer more anzesthetic.

1. Paring the edges of the cleft.—'T'his is best done by seizing the
extreme tip of the cleft uvula on one side with a pair of special long-
handled catch forceps. By pressing these forceps backwards and down-
wards the palate is put firmly on the stretch and a sharp-pointed, long-
handled, narrow-bladed palate knife is inserted through the thickness of
the soft palate just external to the edge of the cleft with its back to the
forceps.  Then. by steadily cutting towards the apex of the cleft, a paring
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is dctached from the entire edge, which should be of uniform thickness
throughout  The strip is left attached at the apey. the knife is turned
round and carried back and the paring continued to the tip of the uvula
just outside the forceps (sce Fig. 6g). .\ similar procedure is carried out
on the opposite side and then the strips are completely separated by
paring the V-shaped end of the cleft in front. It is important to parc cach
cdge of the cleft in a single piece, so as to ensure it being pared through-
out; if done piecemeal, some part may be overlooked and the thickness of
the pared surface will be very variable. We consider that it i5 well to
commence with the paring of the cdges, although some recommend that
this should not be done until the flaps
have been detached, for fear of damaging
the pared edges by the sponging neces-
sary to clear the throat. This danger 1s
however shight with a skilled assistant, and
the process of detaching the flaps and
paring the edges i1s much easier and morc
satisfactory 1f it be done as here recom-
mended.  The bleeding after paring the
edges 1s very shght and stops quickly.

2. Formation of the muco-periosteal
flaps.—.An incision on etther side of the
hard palate running from behind forwards
1s made with a stout knife. It commences T S T ————
behind opposite and just internal to the — GLE¥T iv THE Parate. On the one gile

the edge has already been pared and the

g o N 5 SO narrow strip of mucous membrane is seen
last molar tooth and 1s carried forward hangine frem fie-apesal the dleft (inthe

parallel with the alveolar margin until it — ghpojiie ide the paring is just bewa begun.
reaches up to the level of the apex of  periosteal flaps from the hard palate are also
the cleft on each side mn front.! This

incision 1s often followed by fairly smart hamorrhage, as the posterior
palatine artery is in danger of being wounded. This vessel may sometimes
be felt pulsating through the soft parts, and the incision 1s then planned
so as to miss it. It is generally avoided if the incision be kept quite
close to the last molar tooth. The knife must be held perpendicular to
the planc of the mucous surface so as to avoid bevelling of the edges of
the flap. If the heemorrhage be severe, sponge pressure may be applied
for a few moments to check 1t, but it i1s best arrested by procceding
immediately to the detachment of the muco-periosteal flaps from the
bone. The detachment of the flaps is effected by fine raspatories of

VIf the cleft be complete, 7.c. if it extends through the alveolus, the incision does not
go as far forward as the end of the cleft as otherwise the blood supply to the front end
of the flap from the anterior palatine would be cut off.  This leaves a small triangular
gap in front when the flaps are approximated, and this is closed after the rest of the
palate has united by prolonging the incisions forward through the free margin of the
cleft anteriorly and turning in the little flaps thus formed.



174 THE SURGICAL AFFECTIONS OF THE FACE.

varying curves introduced through the lateral incistons.  The more curved
are used first and, as the detachment proceeds, the straighter ones may be
employed.  Special curves may be required for the detachment of the
anterior portion.  In detaching these flaps care must be taken to avoid
damaging them as they are often very delicate. The point of the
raspatory should be gently inscrted between the flap and the bone and the
separation made by ventle lateral movements, so that there is no stretching
of the parts and no danger of running the point of the instrument
through the flap.  When the cleft 1s reached, the point of the raspatory
is brought out between the bone and the mucous membrane.  Special
care must be taken with the detachment at the anterior ends.  When
both sides have been detached, it 1s generally casy to ascertain whether
the flaps have been freed enough by introducing a detacher beneath cach
flap and drawing them together. ‘The cdues ought to come together
without any material tension.

It 1s next nceessary to divide the aponeurosis attaching the soft palate
to the hard in order to allow the flaps to come together posteriorly.  The
mucous membrane extending from the upper surface of the soft palate
into the nasal cavities must also be divided so that the whole palate can
hang down freely into the mouth. This division of the mucous mem-
brane and fascia i1s best done with a pair of angular scissors, onc blade
being inserted between the muco-periosteum and the under surface of the
bone, whilc the other is in the naso-pharynx above the upper surface of
the soft palate.

After the flap has been thus detached on each side, a short pause is made
while the h@emorrhage 1s checked by gently pressing the flap against the bone
with sponges.

3. Suturing the flaps.—After the hemorrhage has been arrested, the
throat sponged, and the patient brought fully under the anzsthetic, the third
stage, that of passing the sutures, 1s reached, Ior uniting the hard and the
greater part of the soft palate we prefer sitkworm-gut. Many surgeons employ
silver wire, but the gut seems to be less irritating to the dorsum of the tongue,
and is also somewhat casier to tic. The last one or two sutures which unite
the divided halves of the uvula may be of fine horsehair. The best way
of passing the sutures is that known as the ‘“‘loop method.” The stitches are
mtroduced by special long-handled needles (see Fig. 69 .a) bent at varying
angles and curves, carrying an eye for the suture near the point so arranged
that the puncture made by its passage is at right angles to the edge of the
cleft, so that when the suture 1s tightened the aperture is somewhat diminished.
\\ needle 1s threaded with a long piece of fine silk, the two ends being of equal
length, and is passed through one side of the cleft about an eighth of an inch
from its margin : it should pass through the whole thickness of the flap. It
is well to put the first stitch in at the junction of the soft with the hard palate
so as to insure the exact apposition of the two halves, When the needle has
penetrated the flap, the loop of silk in the eve is caught up in a pair of forceps
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or a sharp hook and the ncedle withdrawn, leaving the loop emcrging from
the upper surface of the flap (see Fig. 70).  With a needle curved n the
opposite direction, a silkworm-gut stitch is passed at a corresponding point
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Fic. 69 A.— N1rEDLES AND NEFDLE-HOLDER FOR CLEFT PALATE OPERATIONS. A i~
the ordinary form, and is used in pairs, one needle being curved to the right and the
other to the left. B is a very useful form employed by Prof. Rose. It 1s easy to stab
it through the flaps. C is Lane’s needle-holder, which is useful for Davies-Colley's
operation (see p. 177). The needles for use with it are shown full size.

through the other flap. The end of this is seized with forceps, unthreaded
from the eye of the needle and the latter withdrawn. The free end of the gut
15 brought out into the cleft, and then bent into a loop which is passed
through the silk loop already introduced : by traction upon the free ends of
the latter the sitkworm-gut suture 1s drawn into place through the opposite
flap? (sce g 70, ¢ ). It is well to clamp both ends of the stitch in
forceps, and leave 1t untied until all the other sutures are in position. It
15 unnecessary to grasp the edge of the flaps in introducing these stitches :
indeed it is desirable not to do so on account of the risk of bruising.
If the odge of the flap be put on the stretch by pulling on the uvula, a
sharp needle can be stabbed through the palate with ease. The next stitch
is best put in about the middle of the hard palate, and then the remaining

'To permit of this being done, the eve of the palate needle must be of large size so

as to take really thick sitkworm-gut.  Should such a needle not be available, the second
method indicated in Fig. 70 (see 1, 1', 2, 2'), 7.¢. the use of two silk loops must be adopted.
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hard palate stitches are inserted in the same manner.
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The stiteh through

the tip of the uvula should next be inserted: it can usually be passed

116, 70.—\k tHODs OF I
TRODUCING THE SULURES IN
A CLEFT  ParaTE. Joth
methods described in the text
are illustrated here. 1n the
first method a loop « is passed
through one side. 44 shows
the gut suture passed single
through the other side and 1n-
to the loop which 1~ then
withdrawn, ¢’ leaving it in
position dd".

In ., 1’ the double loop
method is illustrated. In
2, 2" the second loop, drawn
through both sides, has the
~ingle gut suture looped into
it preparatory to pulhng it
through both flaps. -

dircetly from one half of the uvula to the other
employing the silk loop.  The uvula 1y
forceps and  pulled  backwards

without
next grasped with
and downwards so as to put the soft palate on the
stretch ; this shows the surgeon exactly where the
should be The soft
palate stitch is put in midway between the uvula

stitches mtroduced. second
and the posterior cdge of the hard palate, and then
intermediate stitches are inserted at intervals of about
a quarter of an inch. In the immediate neighbour
hood of the uvula two or three stitches may be
passed dircct from onc flap to another without the
intervention of the loop. I‘or the posterior stitches
horschair should be employed. All the

should be drawn through before they are tied, cach

stitches

pair of ends being caught in Spencer Wells” foreeps.
The back of the throatts now thoroughly sponged
out, the line of incision gently cleared from blood-
clot and mucus, and the stitches are tied.
the latter it is advisable to employ the surgical
knot, that is to say two turns should be taken in

In tying

the first hitch so that it does not shp
knot 1s being tied.
may lic against the palate and not project

dircetly on to the dorsum of the tongue.

At this stage it 1s very necessary that the

patient should be deeply anzesthetised so

as to prevent any retching or vomiting,

and care must be taken to sponge away

all mucus from the raw surfaces.

4. The relief of lateral tension. -
The last stage in the operation 1s the
relief of lateral tension on the soft palate.
It is sometimes recommended that this
should not be done unless there be marked
tension, as ascertained by the pressure of
the finger on the united palate. It is
however well always to effect it. as its
object is rather to prevent tension from
the subsequent pull of the palate muscles
than to relieve any actual tension due to
by introducing a probe-pointed knife into

lateral incision and prolonging it vertically

while the second half of the

The ends should be cut moderately long, so that they

FiG. 71.—THe RELIEF oF Laterar Tes-
S1oN (N THE SoFT PanaTe. The edges of
the cleft have been sutured. The dotted line.
indicate the downward prolongations of the
incisions on the hard palate, in order torelicye
the tension.

the operation. It is best done
the posterior extremity of each
backwards into the soft palate,
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the incision passing just internal to the hamular process. It should extend
through at least half the vertical depth of the palate on each side (sce
Fig. 71).  This procedure sometimes results in smart haemorrhage from
the posterior palatine artery or some of its branches: this may generally
be arrested by gentle pressure with a small piece of sponge in the opening.
or, failing that, by syringing with iced boracic lotion,

After-treatment.—The gag 1s now removed and the patient put to bed
with the head low and turned to one side so that the blood may trickle
out through the mouth. There is often a good deal of shock, and the patient
should be surrounded with hot bottles or be put upon a large hot-water pillow.
Food should not be given until all danger of vomiting has ceased, and for
the first four or five days nothing but liquids should be taken: during the
first 48 hours these are best given iced. The food should consist of milk,
milk and soda or milk and lme-water. It is Dbest given with a spoon
and later on from a feeder furnished with an indiarubber tube which is
passed as far back as possible at the side of the mouth. After the fourth
day bread and milk, custards, arrowroot, etc., may be given, but no solid
food should be administered for at least ten days.

The most important part of the treatment consists in keeping the patient
absolutely quiet.  Talking, laughing, crying, ete., must be guarded against as
cffectually as possible.  The hands should be muffled if necessary and tied
to the side to prevent the risk of the child sucking the thumb or fingers,'
and care must be taken to see that no toys or other things that the child
might introduce into his mouth are at hand. It is also a good gcneral
rule to insist that no one shall be allowed to inspect the wound for at least
ten days: such inspection can do no good and may do harm. At the
end of that time the palate should be examined and the stitches removed,
at any rate from the hard palate: in order to do this satisfactorily, it
it well to administer an aneesthetic.  Should the union be good, all the
stitches may Dbe taken out then: if at any part the union is doubtful thev
should be left in for a few days longer.

Davies Colley's operation.-—Recently another operation has been introduced Dy the
late Mr. Davies Colley (see Fig. 72), which is of advantage in some cases, especially where
the cleft is very wide, where several operations have been done and have failed, leaving
much cicatricial tissue, or in infants where early operation is desirable. It consists of the
following steps. A large triangular flap consisting of all the soft parts is first cut from
one side of the hard palate: if the two sides be unequal in size, it should be taken from
the larger.  This flap is marked out by an incision starting opposite and close to the last
molar tooth, running forward parallel with and just internal to the teeth as far as the apex of
the cleft. The incision is then carried downwards along the edge of the cleft about a ~ixth
of an inch external to its margin and backwards well on to the beginning of the soft palate.

The tongue-like flap thus formed i~ raised along with the periosteum with a raspatory.
Along the opposite side of the cleft an incision is made about a quarter of an inch external

VA perfectly cftectual plan and one that is less irksome to the child is to mould small
splints of cardboard or felt along the front of the arm from the middle of the upper arm to
the middle of the fore-arm.  This prevents the child flexing the elbow ; he therefore cannot
reach his mouth, but he can use his arms and can play with his toys, etc,

PT. V. M



1S THE SURGICAL AFFECTIONS OF THE FACE

to it~ margin, commencing in front near the apex and wunning backwards to the junction of
the hard and soft palates. The extremities of this incision should be cartied tansversely
inward as~ far as the free margin of the cleft.  With a raspatory the small flap thus formed is
separated from the bone, the base of the flap being formed by the tissues covering the edge of
the cleft.  There is thus no actual paring of the edges in this operation.  The smaller flap is
now turned inwards upon its base so that its raw surface looks downwards into the mouth ;
it is fixed to the mucous membrane on the opposite side of the cleft by two or three catgut
sutures.!  The large triangular flap is then carried across the cleft and it~ apex is
attached by a few silksworm-gut sutures to the mucous membrane at the outer edge of the raw
surface made by turning in the small flap (sce¢ Fig. 72, #).  These sutures are intro.
duced by fine fully curved necdles.  The effect of this is to partially close the cleft in the
hard palate with a double thickness of soft parts and thus the vitality of the flaps 15 less
likely to suffer and union is more likely to occur owing to the two vascular surfaces heing
thus brought into apposition.  The opposced surfaces of the flaps may with advantage be

Fic. 72.—Davies Contry's OrERaTION For CLEFT Parnare. 4 shows the incisions
for the flaps, the large one on the right-hand side of the gap having its base just beyond
the junction of the hard with the soft palate. The base of the smaller or reflected flap on
the left-hand side is along the margin of the cleft. In 2 the smaller flap is turned back
across the cleft and sutured to its opposite edge, while the large flap is raised and applied to
the raw under surface of it, its apex being sutured as shown. Two sutures are also shown
penetrating the whole thickness of the two flaps so as to keep them together. These
stitches are best introduced through the reflected flap before the larger one is placed over
it ; the ends are then brought through the latter and tied.

secured together by one or two fine horsehair or silk sutures passed cither through the edges
or, better, through the whole thickness of the two flaps; if the latter plan be adopted, fine
straight needles and a fine needle-holder will be required. This operation generally only
succeeds in closing a portion of the cleft, a small triangular gap heing almost invariably left
anteriorly ; this can be closed later. The soft palate may be united at the same time if the
surgeon so desires, but 1t is perhaps preferable to postpone that to a later occasion,

In this operation there is comparatively little haemorrhage, there is no loss of soft parts,
no tension after the operation, and no likelihood of the flap sloughing, as the pressure
of the tongue upon the flaps, which in the ordinary operation i» so likely 1o cause separation,
is here actually beneficial and serves to press them together.  .\s the bridge of union
thus formed consists of a double flap, it is much more likely to unite and therefore the
operatlon may be performed at a much earlier age than the ordinary one.

1\\ e have found it a useful plan to turn back the narrow strip of mucous membrane at the
edge of the cleft left after cutting the larger triangular flap in a manner similar to that
¢miployed for the smaller reflected flap, It can generally be done without any fresh incisions :
if necessary two small cuts may be carried outward into the cleft above and Lelow.
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Complications.—There are two complications common to all operations
for cleft palate which require attention.

1. Bleeding.—\s a rule the hamorrhage, though free at first, is casily
controlled by gentle sponge pressure. If it be obstinate, it generally
results from incomplete division of the posterior palatine artery or some of
its branches. Secondary hemorrhage may also occur and is fairly common
in weak, anemic children or in those who are the subject of hamophilia.

Trcatment.—This is comparatively simple. If it be troublesome at the
time of the operation and sponge pressure will not stop it, the clots
should be carcfully wiped from the region of the lateral incisions and the
source of hwemorrhage exposed. If it comes from a partially divided vessel
at the end of the incision, the extension of the incision will probably
suffice, especially if combined with firm pressure directly upon the bleeding
pont either with the finger or a small piece of sponge. The treatment
of sccondary hemorrhage is sometimes more difficult. In the first place
an attempt should be made to check the bleeding by syringing away the
clots with iced boracic lotion, and small pieces of ice enclosed in muslin
may be pressed against the lateral incision from which the bleeding is
coming. If this fails, an anwsthetic should be given and, after the blood-
clot has been cleared away, the bleeding point should be exposed. If
firm pressure on it is not effectual, and if the vessel cannot be picked up
in forceps and tied, the bleeding will probably be coming from the posterior
palatine canal, and an attempt should be made to stop it by temporarily
plugging the canal with a fine probe, If this does not succeed, the canal
may be plugged with Horsley's wax (see p. 47).

2. lailure of Union.—The other important complication 1s failure of
union at some part of the cleft. The failure may be partial or entire. It
generally happens that only some portion gives way and it 1s most common
to find a deficiency either at the extreme anterior end or about the junc-
tion of the hard with the soft palate. Non-union may be due to one of
threc principal causes :

(a) Dnperfect operation.—The cleft may be insufficiently pared, generally
because cach side has not been pared in a single piece and thus some
part has been overlooked or only a very narrow portion removed ; the
tension upon the flaps may be so great as to interfere with union: the
flaps may Dbe brought badly into apposition, one edge being curled up so
that the raw surfaces are not together: the stitches may be tied either too
loosely or too tightly; or the flap may be so bruised by rough handling
that 1ts vitality is seriously diminished.

(0) Zntercurrent inflammatory affections such as a severe cold, the onset of
a specific fever or ordinary septic infection may entirely prevent union.
Septic infection of the line of incision is largely predisposed to by rough
handling of the flaps.

(¢) Want of proper care in the after-treatment may bring about failure
of union.  Among the most important factors leading to failure of union



180 THE SURGICAL AFFECTIONS OF THE FACE

after an otherwise perfectly satisfactory operation arc excessive  crying,
vomiting, or mechanical violence produced by hard food, fingers or forcign
bodies thrust against the flaps.

It is well to remember that, unless union fails throughout the whole
palate, the gap left after limited failure of union is diminished very con-
siderably in the course of time by the granulations springing up around
the hole.  This is especially the case in the soft palate.

Treatment.—The treatment in cases where union scems doubtful is of
course largely prophylactic, and every precaution must be taken in the way
of careful operation and after-treatment to see that nothing interfercs with
union. .Any intercurrent affection, such as a cold, should receive careful
attention.  If; when the wound is examined, there be any doubt as to the
amount of union present, the stitches should not be removed for a fortnight
or three weeks.  Should failure of union occur at any part, it is well to wait
until the edges are freely granulating and then, after administering an
anzesthetic, to introduce fresh sutures and draw the flaps together once more,
if necessary freeing them sufficiently to allow them to come together without
tension. It is not generally necessary to actually pare the cdges when
introducing stitches for the second time although it may be advisable
to scrape the granulating edges slightly. These second stitches should be
left in for at least a fortnight. If this secondary union fails, it is well to
delay further operative interference for a period of at least six months, so as to
allow complete cicatrisation and contraction to take place. The subsequent
operation consists in paring the edges of the defect, making lateral incisions
for the relief of tension and then bringing the edges together. Unfortunately
if the union fails in the soft palate the contraction leads to shortening of the
palate so that secondary operations seldom avail to bring about a perfect
result. Hence every possible care should be taken to secure union in
the first operation.

Voice Training.—After any operation for cleft palate it is necessary
for the patient to undergo a careful and often prolonged course of vocal
training in order to get rid of the nasal twang which has already been
acquired, and which if not treated is likely to persist. The movements of
the soft palate are also greatly benefited by training of this kind; nose
breathing is most important and should be taught regularly.

Mechanical treatment.—In some cases the surgeon may conclude that
closure of the gap is unlikely to lead to any practical benefit.  Such cases are
those in which the cleft is very wide and there are not sufficient soft parts to
close it, where the soft palate is so rudimentary as to be practically absent,
where the failure of former operations has left a shrunken soft palate or where
the case docs not come under observation until the patient has attained adult
life.  Under these circumstances there is practically no hope of anything
like a good result from operation, the palate being so short that the nasal
voice and trouble in feeding continue. TUnder such circumstances, the
patient will be more comfortable with an obturator than with a partially
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closed palate, which in itself interferes very materially with the fitting of a
suitable obturator. ‘T'hesc obturators can be made to supply the place both of
the hard and the soft palate. They are certainly difficult to fit and to
manage, but, when properly fitting, they are better than a faulty opcrative
result.

ACQUIRED PERFORATIONS OF THE PALATE.—Thesc arc
due to traumatism or to diseasc, most commonly to syphilitic affections
of the palate either acquired or congenital ; in the former case thev occur
mn the tertiary period.  They are the result of the formation of gummata
and are often accompanied Dy extensive necrosis of the palate or the vomer :
the destruction of the palate is very rapid and extensive.

Treatment.—The treatment of these cases is at first palliative. Z»
the travmatic affections, the frequent use of a mouth-wash of sanitas, chlorate
of potash or Dhoracic acid is indicated until granulation has occurred. If
possible, stitches may then De introduced and the aperture closed.  In some
cases, portions of tissue may be lost and an obturator must be employed.
i syphilitic affections, the important pomt 1s whether operative interference
should cver be practised ; in the early stage, while the gumma is forming, the
patient should be put on large doscs of 1odide of potassium, 20-25 grains thrice
daily, and inunction of mercury should be vigorously carried out and,
addition, insufflation of calomel and starch powder (1 in 3) should be employed.
The disease extends so rapidly that the patient must be brought as quickly as
possible under the influence of anti-syphilitic drugs.  When necrosis has
occurred, any sequestrum present should be removed and no question of
operative interference should be entertained until the patient has been for
some years or at any rate many months free from all syphilitic manifestations.
An obturator may in the meantime be obtained, or, as a substitute in the hard
palate, the patient very often can pack the aperture with gauze or some
suitable dressing material very satisfactorily.  Success 1s not likely to attend
opcration except when the patient 1s comparatively young, the aperture small
and the parts not extensively cicatricial.  Usually the operation must be more
in the form of Davies Colley's flap method (sce p. 177) than simple paring of
the edges and bringing them together, although, in some cases, where the
opening 1s smally the ordinary operation may be successful.
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THE, SPTFECRIONS 'QF THE AURTCE LR X&)
PAROTID REGIONS.

DEFORMITIES OF TIHE AURICLE.

TaE chief congenital deformities of the auricle calling for a plastic operation
are either excessive size or undue prommence of the organ.

If the auricle be unduly prominent, an attempt may be made to fasten
back the ear by removing a triangular portion of the skin and cartilage of
suthicient size from the posterior surface of the pinna; the amount of skin
and cartilage taken will vary according to the degree of the deformity.  When
the parts are stitched together the ear should lie back in its normal position,
and cnough of the cartilage must be removed to enable it to do so, The
cut cdges of the cartilage are united by separate catgut sutures.

LEncessive sise of the auricde may be diminished by taking wedge-shaped
picces out of the whole thickness of the pmna, the vertical measurement being
reduced by taking a wedge from the upper part with 1ts apex near the external
meatus, and the abnormal breadth beimng reduced by taking out a strnp of
cartilage and skin from the middle portion (see iz 73).

MALIGNANT DISEASE OF THE AURICLE.

As long as the mahgnant growth 15 confined to the auricle therc is no
dithculty in the treatment, which consists i the removal of sufficient of the
auricle to leave healthy tissue all around the diseasc.  In some cases, however,
the malignant discase begins in the external auditory meatus or in the auricle
in its immediate vicinity, and spreads rapidly up the meatus ; the operation
then becomes much more difficutt and more doubtful, as the discase very carly
affects the g¢lands in the parotid region, and, when these are involved, the
chances of eradicating the discase by operation are very slight, unless, indeed,
the parotid gland be removed as a whole, or at any rate be opened up without
any regard to the facial nerve.  Any attempt to combine a removal of
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malignant glands in the substance of the parotid with prescrvation of the
branches of the facial nerve will be followed almost inevitably by recurrence.

When the discase is confined to the interior of the meatus, the removal of
the cxternal auditory meatus is not a particularly difficult operation, and when
the auncle is healthy it may be left and
subscaquently  stitched back into position.
An mecision is carried round the posterior
maruin of the external auditory meatus
dividing the cartilage of the ear, and a
sccond 15 made in front of it including the
tragus in the elliptical incision.  The soft
parts on the posterior surface of the cartilage
arc left intact, and are pushed backwards
along with the auricle.  The incision is
decpencd behind down to the bony meatus,
while in front the incision is carricd down
close to the outer cdge of the meatus until
the parotid 15 reached, when, the capsule
bemyg  divided, the gland can be pushed
forwards along with the vessels and nerves
which 1t contains, and the cartilaginous por-
tion of the meatus freely exposed. If the
disease extends beyond the region of the
cartilaginous portion but not actually on to  JFi6 7a=Pragmic Oveearioss Loy

THE AtricLE. The lines a’c show the

the tympanic membrane, the former should ”l‘gl‘]s‘g?[hfeo‘;;fﬂ‘;]fig%,fhi‘r;fr‘;‘;f["['Egi’e

be cleared all round with a blunt dissector . e reduice its transverse measure-

until the bony meatus is fully exposed. It 1s

usually advisable to extend the incision upwards above the ear to facilitate the
pulling forwards of the parotid. The bony meatus 1s now cut through with a
chiscl or gouge, and the portion removed along with the cartilaginous meatus.
The wound is brought together above and below, leaving a central space at
the bottom of which hies the tympanic membrane.  Skin-grafts may be placed
along the sides of this hole to promote immediate healing, and to ensure
a passage leading to the membrana tympam. The auricle 1s then stitched
back into position and the ordinary dressings applied.

When the disease has penetrated through the cartilaginous meatus and
extends into the tissues around, more especially into the parotid, the patient
15 Dbest left alone in the majority of cases. 1f operation be undertaken—
and 1t 1s of very doubtful utility—it 1s advisable to deliberately excise the
parotid gland without attempting to remove the diseased portions alone or to
pick out the infected glands. Unless the entire parotid be removed, the
disease 1s certain to recur almost immediately.



WOUNDS OF THE PAROTID GLAND.

Wounds of the parotid are of importance because they may injure the
external carotid artery and its branches, the facial nerve or the salivary
ducts.

Treatment.- =o far as the wound 1s concerned, the treatment s the
same as that for accidental wounds elsewhere.  The essential pomts to be
considered in connection with these injuries are the three complications above
mentioned.

Of hemorrhage.—In the case of bleeding, the wound should be carcfulty
enlarged, avoiding as far as possible any injury to the facial nerve. Hence
the opening should be enlarged in an obhique direction, upwards and forwards
rather than vertically.  When the parotid gland 1s exposed, a pair of forceps
may be used to separate the parotid tissue itself so as to enable the bleeding
pont to be exposed and seized without injuring the factal nerve. In most
cases, however, 1t 1s not advisable to enlarge the wound sufficiently to apply
a ligature to a deep-seated vessel, as the chance of injuring the nerve 1s very
great: as a matter of fact, if the bleeding point be caught in a pair of
forceps, which are left on for 24 hours, the occlusion of the vessel will be
quite satisfactory. .\gain, if the bleeding be venous, it 1s not advisable to
enlarge the wound more than is necessary to introduce a gauze plug.

When the terminal portion of the external carotid artery itself 1s divided
the condition 1s very much more scrious, because the vessel 1s deeply seated,
difficult to expose and almost impossible to ligature without damage to
the facial nerve. Hence, in very severe arterial bleeding from a wound of
the parotid, it 1s best to have the bleeding point compressed with the finger
and then to expose the external carotid artery at its origin. .\ ligature is
passed around 1t but is not tied. By pulling upon the ligature the artery
is constricted so that the wound can be sponged free from blood and another
effort can be made to catch the divided end of the artery. If the latter
be only partially divided it must be cut across completely. If it be
completely divided and it 1s impossible to tie it, the ligature round the
external carotid should be tightened and the wound in the parotid plugged
for a couple of days so as to prevent bleeding from the upper end.  The
plug may then be withdrawn and the wound sutured ; if, however, it be much
contused, the wound had better be left open and allowed to granulate.

Of division of the facial nmerve.—When the facial nerve is divided after
it has broken up into its terminal branches, there 1s little hope of securing
any satisfactory union.  If, on the other hand, the injury occurs behind
this point it might be possible after a careful search to find and unite the
ends with fine catgut : but the chances of success are very slight.

When, however, facial paralysis follows a stab in the parotid region it is
well to expose the nerve and try whether the ends can be united ; it is then
better to expose the main trunk of the nerve by the ordinary method than
to try to find it by enlarging the wound. An incision is carried from just
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behind the lobule of the ear downwards and forwards to the angle of the jaw,
and the auricle and the posterior edge of the parotid are pulled forwards,
exposing the sterno-mastoid muscle at the posterior part of the wound. The
nerve lies about midway between the angle of the jaw and the zygomatic arch
close to the origin of the digastric muscle, and when it has been thus
exposed it can be traced forward to the point of injury, and an attempt
made to unite the divided portions (see Part 11., p. 250).

WOUNDS OF TIIE SALIVARY DUCTS.

‘These result from stabs or other wounds of the parotid gland, but in
that region one of the smaller ducts alone is usually damaged, and although
there may be a salivary fistula for a time it generally closes gradually.

When a wound over the parotid gland is accompanied by an escape
of saliva, deep stitches should be put in to bring the gland substance
together over the divided duct, and a separate row of stitches should
be put in the skin. When the injured duct is quite small, the wound
may heal without any trouble. In other cases a small opening remains in
the line of incision through which saliva escapes. Even here, however,
the tendency is for the opening to close of itself as the wound contracts.
If this process be very slow it is well to touch the outer end of the sinus
with sohid nitrate of silver or even with the cautery from time to time
so as to prevent the spread of epithelium along the wall of the fistula
and at the same time to stimulate the growth of granulations.

Sometimes, however, there may be a wound of the parotid complicated
by considerable loss of skin and subcutaneous tissue, and a plastic opera-
tion must then be performed, a flap of skin and subcutaneous tissue being
turned in so as to cover the defect. .\ small fistulous opening usually
remains somewhere in the line of union, but in most instances this fistula
closes as the parts contract : closure may be hastened by the treatment above
mentioned.

Wound of Stenson’s duct.—This is a much more serious matter, but,
owing to the small size and deep position of the duct, it is comparatively
rare except in the course of operations or in stabs or gunshot wounds.
The accident 1s of great importance, because it is likely to be followed by
a salivary fistula which is extremely difficult to cure. Hence in any wound
in the viemity of the duct this structure should always be looked out for
and, 1if scen, 1ts condition ascertained.

Trcatment.—1If the accident be recognised at the time of its
occurrence, as for instance in the course of an operation, and if no portion
of the duct has been altogether removed, an attempt should be made to
suture the duct with fine catgut and then to close the deeper parts and
the skin over the wound accurately by sutures. When the duct is com-
pletely divided, a good plan is to introduce along the canal a piece of
stout silver wire with its ends filed round, one end emerging into the
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the proximal end: the two ends of the duct are then brought together,
stitched with fine catgut and the external wound united.  Under these
circumstances the saliva will usually find its way into the mouth along-
side the wire. The end of the wire in the mouth should be bent up against
the cheek and guarded by a small picce of gauze: it will reman in
position rcadily enough because it is pressed agamst the gums.  The
wire may be removed in from 23 to 48 hours, but mastication and talking
should be rigorously avoided for four or five days.

When, however, the tissues are much bruised and there is danger of
sloughing, this plan is not likely to succeed, and a fistula will almost
certainly follow. Therefore, when the wound in the duct is in front of
the masseter, the incision should be deepened into the mouth ecither by
pushing a trochar and cannula into the buccal cavity and then dilating
the canal so formed by forceps, or, better, by deliberately meising the
deeper parts, bearing in mind that the branch of the facial nerve which
runs along with the duct may have escaped division and should bc avoided.
All cutting must be done parallel with the duct.

After having made a free incision into the mouth, a few strands of horse-
hair should be introduced through this opening; onc end of this drain
should be left lying around the divided portion of the duct while the other
is stitched to the mucous membrane of the mouth so as to prevent it
slipping out.  The external wound is then brought together either by
sutures or, if sloughing be anticipated, by gauze and collodion. The object
of this plan is to obtain union of the skin over the wound, while leaving a
free opening into the mouth for the escape of saliva.  When the external
wound has healed, the horschair may be removed, for the pressure of the
saliva as 1t 1s secreted 1s sufficient to keep the wound open until a per-
mancent orifice 1s formed.

SALIVARY FISTULA.

This 1s a permanent communication between one of the salivary ducts and
the extertor ; in the case of the parotid 1t occurs directly over the gland
when one of the larger ducts of origin has been opened, or in the cheek
where Stensons duct is affected.  The condition may arise from a direct
wound, from injury during operations, as the result of sloughing or abscess
formation or as a sequela of syphilitic or tuberculous mischief. The
treatment of a fistula over the gland has already been indicated above;
we necd therefore only discuss the question of a fistula of Stenson’s duct.

The fistulous opening may be either over the masseter or further
forward on the check. The opening is usually small and the amount of
discharge varies with the secretion of the saliva. When thoroughly
cstablished, the openings connected with Stenson’s duct never close
spontaneously.
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Treatment.—T'wo points are aimed at in the treatment, namely—r. the
diversion of the stream of saliva into the mouth, and 2. the closure of the
opening in the skin.  In some cases, when the orifice of the duct in the mouth
is contracted and there is only a mere puncture of its wall, it may suffice to
dilate the buccal orifice, to pare the edges of the opening in the cheek, and to
stitch them closely together.  The dilatation may be done with probes, but it
is much more satisfactorily effected by slitting up the orifice so as to make a
larzer and more oblique opening.  If possible a stitch may be inserted on
cach side between the duct wall and the mucous membrane.

In most cases, however, the duct is more seriously damaged. and this
treatment will not suffice.  The exact method of treatment will vary according
to the situation of the fistulous opening ; in any case it must commence by
providing free escape for the saliva into the mouth. If the fistulous opening
be over the masseter, the channel thus required for the escape of the saliva
15 of considerable length, and is best made by thrusting a large-sized trochar
from the opening in the cheek forwards into the mouth: if necessary this
opening may be increased by tearing the soft tissues open and snipping away
the mucous membrane around its buccal end, or cven by the actual cautery.
A largesized drainage tube is drawn through the opening, one end projecting
into the mouth and the other outwards through the cheek. This s kept
in position by silk fastened to each end, the two ends being knotted behind
the car, and should be maintained in position for at least four days,
when the communication into the mouth will be fairly well established.
It should then be shortened so that its outer end just reaches the duct: the
mner cnd inside the mouth is cut level with the mucous membrane and
stitched in position. The external opening of the sinus is now pared
and brought together.  Union in the skin wound will usually occur readily
cnough as the saliva passes freely into the mouth through the drainage tube,
which should be kept in place until sound union has taken place : if any point
fail to unite, it may be touched with caustic, or may be refreshed and again
stitched up.  When union is complete, the drainage tube may be withdrawn
and the flow of saliva will keep open the track.

When the fistulous opening is situated more anteriorly on the cheek, it
may be possible to make an incision over the duct, dissect out its posterior
uninjured portion, divide it across at the fistulous communication, and then,
by making a puncture through the thickness of the cheek into the mouth
just anterior to the masseter muscle, to pull the duct along that track and
sceure 1t in position in the mouth by sutures, the front end of the duct being
slit up for about an eighth of an inch so as to leave a larger orifice.  In this
way the stream of saliva flows directly into the buccal cavity, and the external
wound can be pared and stitched up.  This procedure, however, can only
he carried out when there 1s a considerable length of healthy duct between
the masseter and the fistulous opening : when this is not the case, the plan
reccommended when the opening 1s over the masseter must be adopted, but
here the length of the track to be made for the saliva is very much shorter.



INFLAMMATION OF TIHE PAROTID GLAND.

Inflammatory conditions of the parotid gland are due to a variety of
causes, such as the too free administration of mercury, impaction ol a
calculus in the duct, the spread of septic inflammations from thc mouth
or the more general infection occurring in the course of pyemia. Inflam-
mation of the parotid is also the chicf feature in the infective discase
known as mumps.

When a calculus has become impacted in Stenson’s duct, the parotid
gland swells and becomes hard, and this swelling and sclerosis may increase
considerably.  Suppuration seldom occurs; indeed the blocking of the duct
15 usually incomplete, giving rise only to a certain amount of hindrance to
the flow of saliva, especially when secreted in large quantities as at meals.
It is the backward pressure of the saliva that leads to this chronic inflam-
mation of the gland.

Treatment.— I 7en the inflammation is due to the administration of
mercury, the use of the drug should be at once suspended. Hot fomenta-
tions should be applied over the swollen gland, chlorate of potash should
be given in doses of ten grains four times a day, and the mouth should
be washed out frequently with a gargle of chlorate of potash or somc
antiseptic or astringent mouth-wash, such as sanitas or alum. ‘This condition
may or may not end in suppuration.

IIhen the inflammation is due to a calculus impacted in Stensonw’s duct,
the obvious treatment is of course to remove the calculus, when the inflam-
mation will at once subside and the thickening of the gland will gradually
disappear.  The methods of removal of these calculi are described In
connection with salivary calculus (vide infra).

An abscess in the parotid gland occurring in  the course of infective
diseases, such as pyemia, typhoid, etc., should be opened as soon as it 1s
evident that pus is present; otherwise it may burrow deeply into the neck.
In opening these abscesses the external incision should be made as small
as is consistent with the thorough evacuation of the pus, it should be
horizontal and situated behind the angle of the jaw, and should not go
deeper than the capsule of the gland. As soon as the latter is
reached, the knife should be laid aside and a channel gradually burrowed
into the abscess cavity with a pair of sinus forceps. When the cavity is
reached, the separation of the blades of the forceps in an antero-posterior
direction in order to avoid tearing the branches of the nerve will enable
a satisfactory opening to be made, through which a good-sized drainage
tube can be introduced. The subsequent details of treatment arc similar
to those for acute abscess elsewhere.

Mumps is a disease which only accidentally comes under the notice of
the surgeon. Usually both parotid glands become infected within a short
time of each other, and in some cases also the other salivary glands. The
affcetion is generally quite devoid of danger and the pain and swelling subside
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after a few days. In some cases orchitis or, in the female, mastitis may
occur as a complication ; suppuration very rarely takes place.

Treatment.— Hot fomentations should be applied to the part, the patient
put on a fluid or semi-fluid diet, kept in a warm room until the inflammatory
symptoms have abated, and kept isolated until the infectious period has
passed off. Some simple saline mixture containing nitrate of potash and
sulphate of magnesia may be adminmistered.

SALIVARY CALCULUS.

Salivary calculus may occur in the parotid although it i1s more frequent
in the sub-maxillary gland.  In the parotid it may occur in the substance
of the gland or in Stenson’s duct.

The exact etiology of these calculi is not clear. They are very probably
duc to some alteration in the composition of the saliva whereby small hard
masses accumulate in the duct and, if retained for any length of time.
become infiltrated with calcareous salts, especially phosphate of lime, and
in this way the characteristic small ovoird calculi are gradually formed.
These caleult usually find their way forward until they are arrested close
to the orifice of the duct.  Their presence in the duct gives rise to con-
sidcrable irritation of the lining membrane, and ulceration often occurs.
Indeed, if the obstruction persist for a long time, suppuration may even
take place around the calculus.

Treatment.—In most cases the treatment is quite simple. When the
calculus 1s impacted in Stenson’s duct it is usually situated close to the
orifice and then all that is necessary is to evert the cheek, pass a fine
probe-pointed canaliculus director into the orifice and sht up the duct
sufficiently to admit of the calculus being squeezed out with the finger
or withdrawn with forceps. The orifice of the duct is usually prominent
and somewhat fixed by the inflammation and it is therefore easier to pass
a probe into it under these circumstances than it is in the normal state.
The most difficult cases are those in which the calculus 1s impacted at
some distance from the opening. Even then it can generally be pressed
forward by the fingers until it is within reach, when the duct 1s slit up
and the calculus removed. If not, it may be necessary to cut down on
the calculus through the mucous membrane just in front of the masseter
and to slit up the wall of the duct. If that be done, no stitches should be
put in, as it does not matter whether the slit in the duct closes or not.

NEW GROWTHS OF THE PAROTID GLAND.

Scveral varieties of new growths are found in the parotid, such as fibroma,
myxoma, lipoma, angioma, etc., but these present no special points of
mportance.

The *parotid tumour.”—Of greater interest are the so-called
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dcal of cartilage, patches of myxomatous tissue interspersed with a certain
amount of fibrous tissue, various glandular elements, and in some cases
even sarcomatous tissue. These tumours are as a rule firm in consistence,
irregular in outline and encapsuled. They are often very slow in growth, the
simple forms do not affect the lymphatic glands, and a cure results if the
whole growth and its capsule be removed. .\s the tumours get larger,
their weight tends to displace them downwards, so that they are much more
easily removed, and indeed in some cases they may pass so far downwards
that the mistake i1s made of considering them to be unconnected with the
parotid gland.

Treatment.—In removing these growths the skin incision should
always be as free as possible because branches of the facial nerve are very
apt to be adherent to the capsule of the growth, especially at the decper
part, and it is essential therefore to see exactly what is being done during
the removal of the tumour. .\ curved incision running along the anterior
border of the sterno-mastoid from the mastoid process downwards and
then forwards and finally curving up across the ascending ramus of the
jaw will generally give very complete access. The skin and subcutaneous
tissue are dissected up, but care must be taken as the incision is deepened to
avoid injuring the branches of the facial nerve. The growth is then exposed
where there is least thickness of parotid tissue over it; in many cases it is
found uncovered by gland tissue in front; when the tumour has been exposed,
its separation from the parotid is effected with a blunt dissector until the
growth can be pulled or pushed out of its bed and its deeper connections
attacked. It is especially in this situation that the branches of the facial
nerve are most likely to be met with, and therefore the tissues retaining
the tumour to the deeper parts should be gently detached with a flat blunt
instrument.

The hamorrhage is usually unimportant unless a vein be torn in
separating the deeper parts. In that case an attempt should be made to
seize and tie the bleeding point: if it be venous or if the attempt to seize
it fail, the wound can be stuffed with gauze for 24 hours, stitches being put
through the skin edges and tightened after the gauze is removed.

Malignant disease.—Malignant disease of the parotid gland may arise
primarily either somewhat diffusely in the gland or from the presence of
sarcomatous elements in the “parotid tumour” ultimately involving the
gland, or secondarily from the development of cancerous glands in the
substance of the parotid, or by the spread of malignant disease by direct
continuity from carcinoma of the ear.

Treatment.—If anything is to be done at all, it must be complete
removal of the parotid gland, and, although in the majority of cases this
will not seem worth while, still when the disease is fairly limited and any
primary deposit has been completely eradicated, it may be done. The
operation must of course involve facial paralysis; indeed, any attempt
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to preserve the nerve will almost certainly end in recurrence of the
growth.

Lixcision of the parotid gland.—As a preliminary step, a temporary liga-
ture should be passed around the common carotid artery, which may be
tightened during the operation if necessary. Pulling on this ligature will
control the bleeding temporarily, and the thread can be removed at the
end of the operation.  The shoulders should be raised and the head turned
to the opposite side and allowed to fall back. A curved mcision is then
made from a point midway between the mastoid process and the condyle of
the jaw, extending downwards parallel to the ramus of the jaw around the
angle and forwards nearly to the anterior border of the masseter. The
incision is continued upwards just in front of the ear to the junction of the
zygoma with the malar bone, and then curved forwards along the latter.
This flap of skin and fat must be turned forwards over the face. If the
gland extends downwards into the neck to any extent, it is well to add
an incision along the anterior border of the sterno-mastoid from the
upper vertical part of the incision. The lower and posterior part of the
gland should then be first gradually lifted from its bed. This can usually
be done by dividing the deep fascia at the anterior border of the sterno-
mastold muscle, gradually separating the tissues with the handle of the
knife and pulling the gland forwards. .\fter a time the external carotid
artery 15 exposed as it passes through the gland, and this vessel should be
clamped and divided. The facial nerve enters at the posterior margin and
divides into two main branches, the temporo-facial and the cervico-facial,
and should be saved as long as possible, but it is usually out of the
question to retain any part ultimately. The deeper lobules which pass
between the mastoid process and the ramus of the jaw and between the
internal and external pterygoid muscles are best enucleated with a dis-
sector, great care being taken to avoid injury to veins which might be a
source of very considerable difficulty and even danger. The shelling-out
of the deeper part of the gland is helped by pulling the jaw as far for-
wards as possible.  The final removal of the gland is quite casy, as the
anterior part is superficial. The divided end of Stenson’s duct should be
ligatured with catgut, the bleeding points secured, and then the wound
stitched up. s a cavity is very likely to be left, it is well to put in a
drainage tube.



SECTION [[I—AFFECTIONS OF THE JAII'S.

CHAPTER X\
FRACTURES OF THE JAWS.

FRACTURE OIF THIE UPPER JAW.

FracTURES of the superior maxilla are nearly always due to scvere direet
violence, although in some cases the fracture may extend into the bone
from the skull.

Varieties.——A not uncommon form is fracture of the alveolar margin,
which may be produced by severe blows, such as a kick from a horse, and
may involve detachment of the whole of the lower part of the upper jaw—
that is to say, the alvcolus with the hard palate. In other cases the frac-
ture is limited to a small portion of the alveolar border, as after the
extraction of teeth. The nasal process of the superior maxilla may also
be fractured in severe injuries to the nose from direct violence. When
the nasal process 1s fractured, there is often injury to the lachrymal sac or
nasal duct, and emphysema is not uncommon. Fracture of the anterior
wall of the antrum may be due to blows, or, when compound, to stabs
or bullet wounds. Tractures of the palate process alone are very rare, and
are Zenerally the result of gun-shot wounds or direct thrusts, such as
bayonet wounds. Extensive fracture of the whole bone or of both bones
together 1s usually only a part of some very serious injury, being most
often associated with fracture of the base of the skull.

When the fracture 1s compound and opens either into the mouth or
upon the cheek, there may be very considerable ha@morrhage from rupture
of the infra-orbital artery, and with this there is often anzesthesia of the
lip and the adjacent side of the nose from damage to the infra-orbital
nerve.

Complications.—The complications of this fracture are (1) epiphora
and emphysema from damage to the lachrymal sac and nasal duct; (2)
anesthesia of the soft parts from injury to the infra-orbital nerve; (3)
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hemorrhage from wound of the infra-orbital or other artery. The case
may also be complicated with fracture of the base of the skull and injury
to the brain, and in gun-shot wounds there may be a foreign body lodged
in the bone or lying loose in the antrum, which will require removal.
At a later stage, if the deformity has not been properly reduced and
treated, there may be considerable interference with mastication either from
irrcgularity of the line of the teeth or from the presence of pointed frag-
ments of bone which interfere with the proper movements of the jaws.

Treatment.—The most important point is to reduce any deformity
present.  This is necessary from the point of view of the patient’s appear-
ance and more especially from the fact that unless it be done, mastication
may be seriously interfered with. Reduction of the deformity may generally
be fairly ecasily effected by manipulation under an anasthetic.

The most important deformity requiring remedy is displacement of
the alveolar  border, more especially when the whole of the latter is
detached and its position relative to the teeth in the lower jaw is altered.
T'he alveolar border must be restored to position and fixed either by binding
the two jaws together, which in some cases is sufficient, or by introducing
a properly moulded prop between the teeth of the upper and lower jaws
on both sides.

IWhen there is only a partial fracture of the alveolus, the replaced portion
of bone should be fixed in position by securing the teeth in the fractured
portion to the adjacent sound ones by means of a suitable wire splint,
such as Hammond’s splint, which is fully described for fracture of the
lower jaw (see p. 196). Union takes place rapidly in all cases of fracture
of the upper jaw and in about three weeks the splint may be left off.
Where the fracture traverses other portions of the bone it is unnecessary
to apply any splint after reduction.  Iesn the nasal process has been fractured
reduction must be effected by instruments introduced into the nose, and
as this fracture is usually complicated with fracture of the nasal bones a
similar after-treatment must be carried out to that already described
(see p. rr10).

IWhen the anterior surface of the bone has been crushed or the orbital
margin has been displaced, it may be necessary to make an incision,
introduce a raspatory beneath the fragments and lever them into position.
When this 1s done, the bones will as a rule retain their place; if not,
they must be fixed by one of the methods of fixation suitable for fractures.
(sec Part III., p. 26). With regard to the anterior surface of the bone,
it must be remembered that the fragments are usually so extensively com-
minuted that the chances of restoring them to position are comparatively
slight, and that, owing to their comminution, necrosis of portions is very
apt to occur. Hence any operation undertaken with the view of restoring
them to position must be done through the cheek, and it will become a
question whether the deformity caused by the scar will be less than that

due to the displacement.
PT. V. %
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The prognosis is very satisfactory when the fracture is simple: when
however it is compound, suppuration occasionally occurs at the point of
communication with the mouth and actual ncerosis may take place, although
that is comparatively rare.  Should suppuration oceur, the region from which
the pus is coming should be thoroughly drained, usually by a drainage tube
introduced from the mouth, and if the antrum be opened, it should be
frequently syringed out with antiseptic solutions, such as sanitas, Condy’s
fluid or boracic lotion. .\ny necrosed portions of bone must be removed
as soon as they are loose.

Hemorrhage from the infra-orbital arterv sometimes gives rise to con-
siderable trouble. If the skin be unbroken, the application of an ice-bag
to the cheek will generally control it. If there be a wound connccted
with the fracture, the bleeding point should be sought for and if possible
secured. If this be impossible, the wound should be firmly plugged with
strips of cyanide gauze. Sometimes however the vesscl retracts within the
bony canal, and the canal must either be opened up or the orifice plugged
with Horsley’s wax (see p. 47). The objection to the latter procedure
is the pressure which the wax must also cxert on the infra-orbital nerve.
Ligature of the external carotid artery has been employed to check the
hemorrhage, but that is hardly likely to be necessary; it would be much
better to open up the infra-orbital canal sufficiently to secure the vesscl.

FRACTURE OF THE MALAR BONE.—This fracture is extremely
rare and is practically always associated with fracture of other bones of the
face, especially of the adjacent portions of the superior maxilla. It usually
results from severe direct injury which drives the bone downwards and
backwards and forces in the anterior wall of the antrum. Fracture of the
orbital plate of the superior maxilla may also be produced when the blow
is applied more horizontally.

Treatment.—This must be directed towards remedying the displace-
ment. In some cases by introducing the finger into the mouth and
passing it up between the cheek and the upper jaw, the bone may be
pressed outwards; if this fails, a small incision may be made anterior to
the masseter muscle and a raspatory introduced beneath the bone so as
to lever it up into position.

FRACTURE OF THE ZYGOMATIC ARCH.-—This is a rarc injury
usually the result of direct violence, and associated with fracture of the
malar bone. When the fracture is due to direct violence, the fragments
are generally depressed, whilst, when it results from fracture of the malar
bone, the fractured ends are protruded somewhat outwards.

Treatment.—The fragments must be brought into good position,
otherwise the movements of the lower jaw are apt to be considcrably
nterfered with.  This may be attempted first by manipulation from the
outside or with the finger in the mouth, but, if it cannot be effected
satisfactorily, an almost horizontal incision should be made over the arch,
the fracture exposed, and the bones drilled and secured by silver wire.
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FRACTURE OF THE LOWER JAW,

CAUSES. —Fracturc of the lower jaw generally results from direct
violence, the bone being fractured opposite the pomt struck, but it is not
uncommon also to have fractures from indirect violence, the bone being
struck at one point and fracture occurring on the opposite side of the
mandible. For example, where the angles of the jaw are pressed forcibly
together, the fracture occurs in the vicinity of the symphysis. This form
of fracture is almost entirely confined to adult life.

VARIETIES.—The most common seat of fracture of the ramus is in
the neighbourhood of the canine teeth, and the fracture may be unilateral
or bilateral : when bilateral, it is most common to find the fracture on
the one side opposite the canine tooth and on the other just in front of the
masseter ; in some cases the fracture occurs opposite the canine tooth on
both sides so that the central portion of the jaw 1s separated. Fracture
through the symplysis itself is of great rarity.  Fracture about the angle
of the jaw is fairly common and is generally due to indirect violence ;
here the fracture is generally behind the last molar tooth.  Zracture of the
condvle is very rare and is only produced either by direct violence, such
as gun-shot wounds, ctc., or by severe blows upon the chin driving it
upwards and backwards so that the condyle is driven against the base
of the skull and fracture occurs through its neck: the condyle may cven
be driven through the base of the skull and fractured.  Fracture of the
coronotd process is still more rare owing to its protected position : it usually
only occurs in military surgery.

Fractures of the lower jaw as a rule are compound, as therc 1s
practically always laceration of the mucous membrane over the bones;
this is practically invariably the case when the bone is broken in its
anterior half.  Where fracture occurs behind the last molar tooth however
it 1s not necessarily compound.

DISPLACEMENT.—The displacement of the fragments varies accord-
g to the situation of the fracture. [l'en the fracture is through the body
of the bone on one side only there is very slight displacement of the larger
fragment, but 1t may be drawn somewhat inwards; the posterior frag-
ment 1s drawn a little inwards towards the middle line, and may also
be tilted upwards in front. When the fracture is bilatera/ in the usual
situation, the middle fragment is pulled downwards and backwards
by the muscles passing from the lower jaw to the hyoid bone, while the
posterior fragments on the two sides are displaced inwards and tilted upwards.
Hhen the fracture occurs through the angle of the jaie there is generally
only slight displacement, the posterior fragment being usually drawn some-
what inwards by the action of the pterygoid muscles.

COMPLICATIONS.—The chief complications of fracture of the lower
jaw are 1. cldscess, which 1s perhaps the commonest complication met with
mn these fractures. A\ very large number of cases are complicated with
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suppuration at some period of their progress and in somce there may be
the formation of a large abscess and more or less eatensive NCCTOSIN,
Sometimes, but very rarely, septicemia may follow.

2. Dental newralga and loosening of the feeth.—1In nearly all fractures
of the jaw where the fracture is situated behind the mental foramen,
severe toothache is at first complained of.  Somectimes this may be due
to partial tearing of the inferior dental nerve as it lies In its canal in the
lower jaw ; more commonly however it is due to stretching of the nenve
by the scparation of the fragments: when the fracture ts reduced and the
tension removed the neuralgia disappears.  The teeth adjacent to the frac-
turc are very commonly extremely loose, so that they could be casily
removed with the fingers, but it is well to remember that this should on
no account be done as the teeth will probably become firmly fixed in their
sockets in the course of a few days; if partially displaced, they should be
carefully put into position and if necessary secured to the sound teeth by
stlver wire.

3. Cercbral injury.—This complication is rare and gencrally results from
the severe jarring transmitted through the condyles to the base of the
brain as the result of the upward blow causing fracture of the jaw. There
may be aural hemorrhage when the condyle is driven back against the
external auditory canal. An excessively rare complication is that of salivary
fistula where the submaxillary or sublingual ducts are torn across.

4. Ununited fracture—This is also very uncommon and generally only
occurs after necrosis about the seat of fracture.

TREATMENT.—(a) Of the fracture.— The treatment of fracture of
the lower jaw varies according as the seat of fracture is anterior to the
last molar tooth or bcehind it.

(1) When the fracture is anterior to the last molar tooth.—In all
these cases, the best treatment, whenever it is possible to use it, is /Zammond’s
wire splint (see Tig 74). It is easy of application, comfortable to the
patient, secures perfect apposition of the fragments and perfect immobility
during the consolidation of the fracture, and it enables the jaw to be used
almost from the first. The following is the method of application.

If the fracture be situated at all far back, it is necessary in the first
place to take a mould! of the teeth in the lower jaw after the fracture
has been temporarily replaced in position : this is done to allow the splint
to be properly fashioned before adjusting 1t. If however the fracture be
near the canine tooth, there will be plenty of room for the necessary mani-
pulations and a mould need not be taken. The splint consists essentially
of a frame of fairly stout iron wire plated or nickelled, which is apphed
around the necks of two or more sound tecth on both sides of the

If it be nece~-arv to take a mould, this is best done under an anwsthetic ; the
mould i taken in the manner usually adopted by dentists, while the fragments are held
firmly in position by the surgeon. From the mould a cast i> taken in plaster of Pari
and upon this cast the wirce frame is modelled.
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fracturc immediately above the mucous membrane of the gum. The
furthest teeth should be as far away from the fracture as possible. It
15 usual to select the third tooth from the fracture on each side. The
end of the wire frame 1s passed between the teeth farthest away from the
fracture on each side and the wire i1s then moulded so as to fit accurately
against cach tooth; the ends are brought together, twisted, cut short and
bent up out of the way so as not to irritate the mucous membrane of the lip.

FIG. 74.—HaoxDp's WIRE SPLINT FOR FrACTURES oF THE Jaw.—The stout wire
frame is twisted at @ and the ends cut short and turned down out of the way. Fine
binding wires, 4 and (, are used to secure the two sides of the frame between each
tooth, so that the frame forms a series of compartments, each containing a tcoth.

The stout wire framework thus moulded round the necks of the teeth is
further secured by binding the two sides of the splint firmly together with
silver wire introduced between each tooth. The splint is thus divided into
a series of compartments each of which 1is occupied by a tooth. While
the splint 1s being apphed, the jaw is held firmly with the fractured ends
accurately m apposition; when the binding wires have been applied, the
splint keeps the fracture in position. It is wise in cases where there are
only a few sound tecth on either side of the fracture to apply a jaw
bandage for the first four or five days: it may be then discontinued and the
consolidation of the fracture will proceed satisfactorily.

It 1s obvious that this splint cannot be used when the jaw 1s eden-
tulous or when the teeth on one side of the fracture are too few or
so loose that 1its application would pull them out of their sockets.
For these cases the splint usually known as Gunning’'s 1s one of the best.
This consists of two troughs of gutta-percha or some suitable composition
moulded on a cast of all the teeth in both jaws:; the upper half
receives the teeth of the upper jaw, the lower half those of the lower
jaw.  Between the upper and lower halves of the splint there are props
separating the two portions so as to leave an interval through which the
tube of a feeder can be mtroduced. The fracture is reduced, the splnt
is fitted over the alveolar margins of the upper and lower jaws and the
latter 1s kept in position by a firmly applied jaw bandage (zide infra).

Semi-solid food, such as bread and milk, custards, rice pudding, etc.,
may be administered after the first week, when a Hammond’s splint is
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employed : when a Gunning's splint is used, liquid food must be mamtaimed
until the splint is removed, which will be at the ond of about three weeks.
In ncither case should solid food be allowed until four or five weeks have
elapsed from the time of the accident. Hammond's .s'[.)lint need not be
removed until about the sixth or seventh week, as it lics comfortably
around the necks of the tecth and causes no inconvenience. 1t is casily
removed by cutting the main wire in several places with pliers.  In both
cascs a mouth-wash of sanitas and boracic lotion should be used.

(2) Fractures situated behind the last molar..— Hcre the only thing
that can be done is to keep the jaw closed and in proper position while
the fracture consolidates.  This is usually cffected by an ordimary jaw
bandage which 1s made as follows. .\ piece of fairly stout calico
bandage, about three feet long, is taken, and in the centre of it a small
oval aperture is cut suitable for the reception of the chin.  The strip is
converted into a four-tailed bandage by splhitting up each c¢nd to within a
couple of inches of the central aperture. The bandage is then applied so
that the point of the chin lies in the central orifice. The upper limb of
the bandage 1s carried horizontally backwards and the ends arc knotted
together beneath the external occipital protuberance.  The lower hmbs of
the bandage arc carried vertically upwards and knotted over the vertex in
front of the bregma. The ends of the vertical and horizontal limbs of the
bandage arc then tied together so as to prevent the anterior strips from
slipping forward. In some cases a moulded gutta-percha splint is applicd
to the chin inside the bandage, but as a rule this 1s a source of annoyance
and is of very little advantage. The saliva often dribbles away in these
cases and soils the bandage rapidly, so that it requires frequent changing.
Before applying the bandage, attempts should be made by manipulation to
entangle the broken surfaces so that the bandage simply keeps the parts
at rest after they are put into position. In cases where there are no teeth
in the posterior part of the jaw a suitable modification of Gunning’s splint
may sometimes be modelled upon the alveolar margins so as to keep the
jaws m position when fixed by the bandage.

At the end of three weeks the patient may discontinue the use of the
bandage and take soft food. .\s long as the bandage is being worn, it
is important that it should not be taken off for the purpose of feeding.
The patient should be kept on a liquid diet, strong beef-tea, soups, milk,
cte., administered by means of a feeder to which an indiarubber tube is
attached.  This can be passed through the space which always exists
behind the last molar tooth on the sound side and the patient can thus
be fed easily without disturbing the bandage. All solid food requiring
mastication should be interdicted until the end of the fifth week when the
union is fairly firm. The patient need not be confined to bed. If there
be a sufficient interval between the teeth or if a tooth be wanting, a mouth-
wash of sanitas or chlorate of potash should be used and it is often very
comforting.
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There are numerous other methods of treating fractures of the lower jaw,
but those above described are the ones most universally applicable.  We will
only refer to two other methods, namely the use of an inter-dental splint
with a chin-plate and the wiring of the fragments together. The former are
often very complicated and generally consist of a splint embracing the teeth of
the lower jaw above and a chin-plate beneath so designed as to press the
fragments up into position. These splints are however radically bad, as it s a
cardinal point in their use that the chin-plate must press upon the seat of the
fracture and this is apt to cause great irritation and even to lead to pressure
sores.  H7ring of the fragments 1s but rarely called for. It may however
sometimes be necessary where it 1s impossible by other means to secure proper
coaptation. This is most likely to be the case when there 1s a double
fracture of the jaw cither on one side or bilaterally. The great drawback to
wiring is that the fracture is almost always compound and septic, and, if the
fragments be wired, suppuration may occur about the fracture followed by
necrosis and possibly want of union. The method should thereforc not be
employed unless it is absolutely called for by the failure of other apparatus.
But if the proper alignment of the teeth cannot be matained by any other
means then it is quite necessary to wire the fragments, because, if there be any
marked defect in this respect, proper mastication 1s of course permanently
interfered with.  Wiring may also be very useful in cases of fracture at the
angle where there is marked displacement of the posterior fragment, and
where the operation can be carried out without opening into the mouth.

(3) Fracture of the condyle,—Iracture of the condyle of the jaw often
leads to very unsatisfactory results, stiffness of the jaw or pamn on mastication
being very common sequele. It seems almost hopeless to expect from any
mechanical appliance good union and at the same time good movement of the
joint, which almost invariably becomes stiff from the adhesions following the
fracture. 'The methods of treatment which suggest themselves are to cut
down and wire the fragments, to commence movement at once with the view
of obtaining a false joint, or to excise the condyle in the manner to be
presently described n speaking of anchylosis of the jaw (see p. 2o05).

(4) Fracture of the coronoid process.—This 1s a rare injury which 1s
practically always compound, as for example, after gunshot wounds. The
fracture may be simple or comminuted, and the fragment to which the
temporal muscle 1s attached is drawn upwards and does not unite with the
jaw : hence, the movements of the latter may be seriously interfered with,
both from the want of connection between the temporal muscle and the
jaw and from the actual destruction of the fragment.

The wound must be thoroughly purified and then enlarged if necessary
to expose the fractured region. If the coronoid process be comminuted
or if the detached portion be quite small and parts of the temporal muscle
still remain attached to the jaw, the simplest plan 1s to remove the fragment.
On the other hand, if it be a single large fragment and the wound be clean, it
will be best to wire the fragment to the base of the coronoid process. In
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enlarging the wound, the direction of the branches of the facial nerve should
be borne in mind and also the position of Stenson's duct.!  The ineision must
therefore be transverse or with a slight obliquity downwards and backwards.
After the operation, a jaw bandage should be applied and, if stout silver
wire has been used, the patient may begin to move his jaw in the course of
three or four days.  When the fragment has been removed altogether, active
and passive motion may be begun at once.  The early movement of the jaw
is of great importance because the adhesions which would otherwise form are
very difficult to overcome subsequently and might lead to a certain amount
of closure of the jaws.

(b) Of complications.— 7/ treatment of abscess in connection with the
Sracture presents nothing special.  The abscess should be opened freely
and carly and properly drained; it is practically always essential to open
the abscess from the outside, as otherwise pus is apt to collect at the nmiost
dependent part of the cavity and keep up the inflammation, and possibly
lead to necrosis.

Septiccomia is sometimes met with, but it is happily very rare. Its
treatment has alrcady been mentioned (see Part 1., p. 210).

Persistent dental neuralyia is of rare occurrence. It usually subsides
immediately the fracture is properly reduced, but it may persist and be
very scvere as the result of pressure upon the nerve by the callus thrown
out as the fracture consolidates. Under such circumstances the nerve
must either be divided at the dental foramen or an operation for the
removal of callus must be undertaken. In the latter case it is by no
means easy to find the nerve and divide or free it, whereas at an early
period of dental neuralgia the division of the inferior dental nerve (see
p. 128) will stop the trouble.

Non-union 1s fortunately extremely rare; if it occurs, the ordinary treat-
ment of ununited fracture must be employed, the edges being refreshed
and the bones wired together (see Part 111., p. 52). The incision should be
made over the lower border of the jaw and the soft parts pulled carefully
upwards, taking great care to avoid going through the mucous membrane
of the gum 1n front or above. The fractured surfaces may then be
refreshed by a chisel, the lower margin of the bone drilled and a wire
passed through it. In doing this the greatest care must be taken to see
that the drill-holes on the opposite sides of the fracture correspond, and
it is well to be provided with a grooved drill, which may help the passage
of the wire. The upper part of the bone may be steadied by a Ham-
mond’s splint (see p. 196).

!Stenson’s duct cros-es the masseter parallel to and about a finger’s breadth below the
zvgoma. The infra-orbital branch of the facial nerve lies just above and almost parallel to
the duct, the tempoial branch runs up almost vertically in front of the ear, while the malar
branch occupies a position intermediate between the two,



CHAPTER XVI

AFFECTIONS OF THE TEMPORO-MAXILLARY
ARTICULATION.

DISLOCATION OF THE LOWER JAW.

Causes.— Dislocation of the lower jaw may be either unilateral or bi-
lateral, the latter being much more frequent. It is more common in
women than in men, and it usually results from yawning, laughing, and
other actions in which the mouth is widely opened. It may also occur
from indirect violence, such as a blow on the chin, especially if applied
in the downward direction so as to force the mouth open. In the normal
movement of opening the mouth the condyles of the lower jaw, accom-
panied by their inter-articular fibro-cartilages, glide forwards over the
eminentia articularis, on the summit of which the condyles lie when the
jaw 1s fully open. If the depression of the lower jaw be carried beyond
this point, the inter-articular fibro-cartilage remains stationary owing to its
connection with the bone, while the condyle slips forward in front of the
eminentia articularis, and becomes fixed there by the contraction of the
temporal and masseter muscles. The result is that the mouth cannot be
closed, any attempt to shut 1t being met by contraction of these muscles ;
the saliva dribbles away and there is severe pain.  Mastication is of
course absolutely prevented, and speech is almost unintelligible.

Treatment.—In order to reduce a bdilateral dislocation, traction is
applied to the vertical ramus of the jaw so as to pull the condyle down-
wards from the temporal fossa until it reaches the level of the eminentia
articularis ; it is then pushed back into position. The reduction is usually
quite readily effected without an anasthetic. The patient sits upright in
a chair, with the head supported by an assistant or against a wall. The
surgeon stands in front, and, having wrapped a thick piece of lint round
each thumb, places one along the upper border of the lower jaw as far
back as the last molar tooth on each side: the palm of each hand is
beneath the symphysis. Steady pressure is then made by the thumbs
almost vertically downwards, while the palms beneath the chin press the
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latter upwards and stilt further depress the condyles. s the jaw is felt
to yield, the chm 1s forcibly tilted upwards and the bone pushed bodily
backwards. .\s a rule, directly the condyle reaches the eminentia articu
tarts 1t slips backwards and the mouth closes with a snap: if the surgeon
1s not carcful his thumbs may be bitten.  Hence, the moment 1t is felt
that the condyle 1s beginning to move back, the thumbs should be
slipped off the molar teeth into the recess between the check and the jaw.

After the dislocation has been reduced, 1t 1s very apt to recur if the
patient laughs or opens his mouth too wide, and thercfore for the first
four or five days a jaw bandage should be applied (sce p. 198), in order
to support the chin; it 1s best to use an clastic bandage so that the
patient can open his mouth to some cxtent and can feed himself.  The
bandage may be left off during the day after about five days, but it should
be worn at night for at least another week. There is usually no
risk of stiffness because the patient voluntarity uses his jaw and no special
massage Or passive motion is neeessary.

If this procedure fails, the patient should be placed under an anwesthetic
and, cmploying the same procedure, the distocation can  generally be
reduced without any difficulty.  The pressure may be made downwards
and backwards against the anterior border of the coronoid process rather
than agams® the last molar tooth. Should this plan fail, it has been
suggested that a picce of wood bound round with lint should be intro-
duced between the last molar tooth on each side and that the chin should
then be forcibly elevated with the view of thus levering down the condyles
from the temporal fossa: when the tecth almost meet the jaw should be
pushed forcibly backwards. One of these methods will succeed in reducing
all cases of recent dislocation.  The after-treatment is the same in all.

The treatment of wnilateral dislocation s practically the same as that
of the bilateral form. It is well to depress both angles of the jaw, but
mostly the one on the dislocated side; the backward pressure should be
made on the side on which the dislocation is.

UNREDUCED DISLOCATION. - If a dislocation of the jaw remains
unreduced, the condition of the patient is very deplorable, although after
a time a certain amount of power of approximating the lips is regained
and the dribbling of saliva which occurs at first may disappear. Further,
a certain amount of lateral mobility may occur, enabling the patient to
masticate his food. s a rule however his condition is so bad that an
attempt must be made to improve it.

Treatment.—Unreduced dislocations of the lower jaw have been
successfully reduced as long as four months after the occurrence of
the injury and certainly in all cases where no more than six or eight weeks
have elapsed an attempt- should be made under an anzsthetic by the
manipulations above described. Before commencing these manipulations
however, it 1s well to elevate and depress the jaw a number of times with
increasing vigour so as to break down adhesions about the condyles.
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If the surgeon fails to reduce the dislocation by manipulation, the best
procedure is removal of the condyle of the jaw—in other words exession
of the temporo-maxillary joint.  This operation gives better results than
the excision of a wedge-shaped portion of the neck of the condyle with
the formation of an artificial joint which is sometimes practised. In the
latter case, the condyle being out of position, the teeth do not approximate
properly, c¢ven though movement be restored, and the antero-posterior motion
1s not regained, whereas after removal of the condyle the ramus of thc
jaw can be pushed back into proper position and, by carefully keeping
up movement, a very satisfactory result i1s obtained, especially if the
dislocation has been bilateral and both condyles have been taken away.
The operation 1s performed as follows:

After  disinfecting the parts, a curved incision 1s made over the
articulation with its convexity backwards and upwards, the ends of the
incision curving forwards so that the base thus marked out 1s about
opposite the position of the condyle. This incision should divide the
skin and fascia and should be deepened first posteriorly. The flap is
then raised towards the front, care being taken to avoid division of the
upper branches of the facial nerve ; if the flap be raised in the manner
described these can be pushed forward along with the fascia and there 1s
no great risk of dividing them. The temporal artery will probably be
divided but 1t can be readily tied. The cutaneous nerves may be pulled
backwards or divided if necessary: in this way the zygomatic process
and the upper part of the masseter muscle are exposed. The latter
should then be detached from the zygoma from behind forwards sufficiently
to expose the displaced condyle; as a rule, it is only necessary to
detach a small portion of the posterior part of the muscle. When the
condyle is brought into view, the jaw is depressed by an assistant so
as to bring it down beneath the zygoma; this can generally be done
fairly easily if anchylosis has not taken place. The neck of the condyle
is then snipped across with a pair of cutting pliers and the loose condyle
pulled forcibly downwards and dissected out. Care must be taken in
removing the condyle not to damage the internal maxillary artery, but the
chances of damage to this structure are not so great as when the
operation is performed for anchylosis of the joint, because the condyle is
carried forwards more or less out of the way of the vessel.  After having
removed both condyles, the jaw is forcibly depressed and pushed backwards
into its proper position : before closing the wound, the surgeon must
make sure that the remains of the condyle can go back readily into place.
The jaw should be forcibly moved backwards and forwards and up and
down so as to tear through any adhesions, and the glenoid cavity should
be cleared of any soft material in it. The wound is closed with a con-
tinuous suture and a drainage tube is not as a rule required. The jaw
should be fixed with an ordinary jaw bandage, and it is well to begin passive
motion within two or three days after the operation; in some cases an
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anzsthetic may be necessary at first.  The passive motions should consist
of opening and shutting the mouth, lateral and antero-posterior movements,
and should be carried out at first daily and subsequently twice a day for
a very considerable time.  The chin bandage may be of elastic material
and after a few days it nced only be worn at might. It should be so
arranged that the chin 1s kept pulled backwards as well as upwards.  The
result is very satisfactory, especially when both condyles have been excised.
In the unilateral condition, the jaw 1s shorter on one side than on the
other and there may be some inequality in the movement of the two sides.

INFLAMMATORY AFFECTIONS OFF THE TEMPORO-MAXILLARY JOINT.

This articulation may be the seat of various inflammatory conditions
which cause considerable trouble from interference with mastication and
articulation. Among them may be mentioned acute rheumatism; gonor-
rheeal rheumatism, which 1s fairly frequently met with ; suppurative
arthritis, resulting from a wound of the joint, from some septic focus
in the immediate neighbourhood or as a part of a general pyemic con-
dition ; osteo-arthritis, and sometimes, though very rarely, tuberculous
disease.

Treatment.—The treatment of these conditions differs in no essential
respect from the treatment of the affections in other joints, but the import-
ant fact must be borne in mind that the stiffness which is prone to result
from any inflammatory affection of the articulation may cause very con-
siderable trouble to the patient subscquently from anchylosis of the jaw
and consequent inability to separate the teeth. T'his is especially apt to
occur after an arthritis of rheumatic or gonorrhweal origin.  In treating
these cases, therefore, this point should never be lost sight of, and, as soon
as the disease has passed off, movements of the jaw should be begun, and
if necessary adhesions should be broken down under an anwsthetic, the
administration of which, however, in cases of closed jaw requires the very
greatest care. When there 1s a great tendency to further contraction or
much spasm, the best plan is to employ some form of gag to keep the
tecth apart. This may be either a conical boxwood gag or some flat gag
provided with a screw arrangement so as to gradually increase the separa-
tion between the teeth (sece Iig. 73).

ANCHYLOSIS OF THE JAW.

The conditions just mentioned may give rise to anchylosis of the jaw.
After any inflammatory affection of the temporo-maxillary joint adhesions
are very prone to form, more especially in connection with the fibro-
cartilage, and as a result it becomes impossible to depress the lower jaw.
The affection may be unilateral, but is most commonly bilateral. Closure
of the jaws may also result from cicatricial contraction of the soft parts in
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the ncighbourhood of the angles, as has been already mentioned (see
Plastic Surgery of the lace). A third condition leading to somewhat
similar results is a spasmodic contraction of the elevator muscles of the
jaw in connection with some inflammatory condition in the neighbourhood.
such as an mmpacted wisdom tooth, and in these cases, after the spasm
has lasted for some time, the muscles are apt to undergo shortening and
permanent contraction is produced.

Treatment.—The treatment of closure of the jaw therefore depends
on the condition present. /n the purely spasmodic cases the removal of
the exciting cause will, if carried out early, generally lead to arrest of the
condition within a short time. This will be greatly aided by the applica-
tion of massage over the masseter muscle, the employment of frequent
passive movements of the jaw, the use of a gag which is gradually
dilated, and the application of a weak galvanic current to the temporal
and masseter regions. The trouble in overcoming the contraction is
directly proportional to the length of time that the affection has lasted.

7 NOORON
SOYE, WMOO

FiG. 75.—~GAGS FOR ANCHVYLOSIS OF THE Jaws. ZBisa very powerful gag and can be
used to lever the jaws open, while the boxwood screw-gag 4 is introduced and left in
position.

IIhen the affection is due to anchviosis of the temporo-maxillary joint
attempts may first be made to remedy the condition by forcible move-
ments under an ancesthetic, followed by passive movements and the use of
a gag worn continuously.  If, however, the adhesions have become firm,
very little 1s to be hoped for from this method, and under such circum-
stances the force employed to rupture the adhesions may very likely frac-
ture the neck of the condyle; moreover, the adhesions if torn are very
apt to re-form. Hence, if the adhesions be so extensive and firm that
they cannot be overcome by movement under an anwsthetic and subse-
(uent passive motion, the only alternative is to remove the condyle of the
jaw and make a false joint. This operation is done as follows :

An incision through the skin and superficial fascia, an inch and a half
in length, i1s made along the lower border of the zygoma; it should



200 THE SURGICAL AFFECTIONS OF THE JAWS,

curve downwards immediately in front of the tragus.  The flap is dissected
up with care, watch being kept for branches of the facial nerve which
if seen are pulled out of the way. The posterior portion of the masscter
muscle is detached from the zygoma and the capsule of the jomnt is caposed
and opened by a vertical incision ; the condyle 1s sufficiently cleared to enable
it to be divided either by cutting pliers or a fine chisel,  The separated
condyle is then scized with a pair of forceps and twisted out, any firm
fibrous connections being divided with the point of the knife. It 1s most
important to keep the point of the knife closely m apposition with the bone
so as to avoid injury to the mternal maxillary artery. The fibro-cartilage
1s left behind and the wound sewn up without a drainage tube. Inough
bone must be removed to leave a good gap between the neck of the condyle
and the eminentia articularis. It is very common to find slight facial
paralysis after the operation, but this is usually due to stretching of the nerve
and is quite transient. Passive movements should be commenced immedi-
ately after the operation, at first under an anasthetic, such as gas and oxygen :
after the lapse of a few days however the movements will be less painful and
the use of a gag which is opened by a screw should be commenced. When
the gag 1s not being used, the mouth should be propped open with an
ordinary dental prop.

The results are best when the affection is one-sided. Even in bilateral
cases however, if the treatment be persevercd with for a considerable time,
satisfactory results may be obtained ; but it 1s important to caution the patient
that the treatment must be perseveringly carried out for a very long period,
for several months at any rate, and it must be especially vigorously resorted to
if any tendency to re-contraction should be noticed.



CHAPTER XVIL
INFLAMMATORY AFFECTIONS OF THE JAWS.

INFranaTION of the gums and jaws is most commonly associated with caries
of the teeth. It may also occur from the accumulation of tartar around the
neck of the teeth, from the action of drugs, such as mercury or phosphorus,
from septic infections, aphthous condition of the mouth, etc., or in connection
with specific infective diseases, such as syphilis, tubercle or actinomycosis ; it
may also be associated with digestive troubles. The inflammation may be
limited to the alveolar process or may affect the body of the jaw; it may
commence 1n the periosteum and lead to thickening of it or it may begin in
the substance of the bone and lead to alveolar abscess, or to necrosis.

GINGIVITIS.

In inflammation of the gums from excessive administration of mercury, the
treatment 1s to stop the administration of the drug at once, to employ anti-
septic mouth-washes, and to administer chlorate of potash (ten-grain doses
three or four times a day). Chlorate of potash (grs. x. ad 3i) also forms a
very excellent mouth-wash ; if some of it be swallowed it will be all the better
for the patient.

AAn aphthous condition of the mouth is also not uncommonly accompanied
by a similar affection of the gums and the treatment is very simple; it
consists in free purgation, and the employment of antiseptics, such as boro-
¢glyceride, etc.

In secondary syphilis there is also ulceration of the gums following the
formation of mucous patches upon them. The treatment is simply the
treatment of secondary syphilis (see Part 1., p. 231).

PYORRHEA ALVEOLARIS.

The most interesting of these inflammations of the gums is that known
as pyorrhcea alveolaris ; it often escapes recognition or is mistaken for ulcerated
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gums in connection with the administration of drugs or some dvspeptic
condition. The ulceration however is, in the first instance, limited to the gum
in immediate contact with the teeth ; on pressure on the gum, pus may be
pressed up from between it and a tooth. It is usually due to an accumulation
of tartar and a ccrtain amount of septic infection between the gums and the
teeth.

Treatment.—-This is best carried out by a dentist: 1t consists in the
thorough removal of all tartar, in carefully cleaning out the pus from
between the gum and the teeth, and the introduction of tannin and
eucalyptus oil once or twice a day.

OSTEITIS AND PERIOSTITIS.

The inflammatory affections of the jaws may take the form of limited
periostitis, suppurative osteitis, or a more diffuse form leading to necrosis.

PERIOSTITIS.— The limited thickenings of the jaw not due to specific
infections, such as syphilis or actinomycosis, generally arise in connection
with the teeth and are sometimes somewhat difficult to diagnose from
tumours. There is usually a little suppuration of the base of the tooth
but that is not absolutely essential. In any case the thickening rapidly
disappears on removal of the carious tooth.

ALVEOLAR ABSCESS.——-The most common inflammatory affection
of the jaws is limited suppurative osteitis, which goes by the name of
an alveolar abscess. Alveolar abscess i1s a suppuration occurring around
the fangs of a tooth which is usually carious; the pus so formed may in
some rare cases escape between the neck of the tooth and the jaw, but
it more often leads to the formation of an abscess cavity in the bone
which gradually approaches the surface. In the majority of cases it reaches
the surface beneath the gum and leads to what 1s popularly known as a
*“gumboil.” In other cases, however, where the fang is long and the
abscess consequently more deeply seated in the body of the jaw, the pus
reaches the surface of the bone lower down and may lead to adhesion of
the cheek to the jaw and to the formation of a subcutaneous abscess.

When an abscess of this kind forms in the lower jaw, it frequently
occurs quite at the lower margin and is sometimes mistaken for a sup-
purating gland: when the abscess is opened, however, a probe will be
found to pass upwards into a narrow channel in the bone itself from
which the pus is escaping. In an alveolar abscess in the upper
jaw the pus may make its way into the antrum and cause suppuration
there. In the milder forms there 1s no necrosis, but in some cases the
inflammation may be much more severe and is then followed by limited
or even extensive necrosis: this 1s perhaps most often the case when the
suppuration occurs in connection with an impacted wisdom tooth.

Treatment.—In the treatment of alveolar abscess the removal of the
tooth 1s in almost all cases essential, and not infrequently, if the pus has
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not yet reached the surface of the bone, the removal of the tooth suffices
to cure the disease, the pus finding its way outwards through the tooth
socket and the abscess cavity gradually closing.

When the abscess has made its way externally either in the gum or
through the skin, it must of course be opened, but healing will seldom
occur until the tooth is removed; unless this be done, a sinus remains
for a long time, leading through a small channel in the bone to the root
of the tooth. On the other hand, when the tooth is removed the sinus
generally closes very quickly. When the pus is making its way towards
the skin 1t is very important to prevent this if possible, and hence, when
the cheek is becoming adherent to the jaw, it is well to incise the indurated
tissues from within the mouth, when pus will usually be found: the
opening 1s then plugged, the tooth removed, and in most cases the
inflammation will subside without extending further into the cheek.

ACUTE OSTEO-MYELITIS.—The more extensive and violent in-
flammations leading to necrosis of portions or even the whole of the jaw
may be due to a carious tooth, but they are more commonly the result of a
more diffuse infection, such as a typical osteo-myelitis. These cases usually
occur further back than the alveolar abscesses, most commonly somewhere
about the angle of the lower jaw, and they are more common in the
lower jaw than in the upper. Pus readily forms between the periosteum
and the bone and the latter is apt to necrose to a considerable extent.

Treatment.—The treatment of this affection must be carried out on
the lines already indicated for acute osteo-myelitis generally (see Part
IT1., p. 175). The first point 1s of course to remove any local cause as
quickly as possible; any carious teeth or an 1mpacted wisdom tooth
should be extracted without delay. In some cases this is not by any
means an easy matter as the jaws are generally more or less closed,
in the first instance from spasm and subsequently from inflammatory
infiltration of the muscles, so that it is extremely difficult or almost
impossible to open the jaws sufficiently widely to extract an impacted
wisdom tooth. When however the disease has evidently arisen from such
a cause, its removal is absolutely essential, and if the mouth cannot be
opened sufficiently widely, the mucous membrane over the posterior part
of the jaw should be incised and the bone over the wisdom tooth cut
though with a chisel and hammer and the tooth removed from its bed.

It 1s also absolutely essential to obtain free drainage of the pus
surrounding the necrosed bone; as long as it does not escape properly
the necrosis extends and the patient is liable to general septic infection.
When the disease occurs about the angle of the jaw, it is necessary in the
great majority of cases to make an external opening at the most dependent
part. An opening into the abscess from the mouth is quite inefficient ;
the escape of pus is defective, saliva flows back into the cavity, decom-
position is excessive and the skin is sure to give way over it. It is much

better therefore to anticipate these events by making a suitable counter-
PT. V. 0
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opening.  The mucous membrane over the abscess should  be o incised
from the mouth, a pair of sinus forceps passcd down the outer surface of
the bone to the lowest point of the cavity and afsuitable incision made
through the skin, taking care to avoid injury to branches of the facial
nerve: a drainage tube is then pulled by the forceps into the cavity
which 15 washed out frequently with antiseptic solutions.

This treatment must be continued until the ncerosed bone 1s loose.
which usually will be in from six weeks to two months, according to the
situation and extent of the necrosis. Here, as elsewhere, the sequestrum
becomes enclosed in a bony sheath, so that, even when the greater part
of the jaw has necrosed the bone may be more or less completely repro-
duced by the periosteal new growth. So long as the patient kceps well,
it 1s advisable not to Dbe in too great a hurry to remove the necrosed
portion, because 1t preserves the shape of the jaw and so allows proper
reproduction of the bone, whereas, if removed before suthcient periosteal
new formation has occurred, the new jaw becomes misshapen. In fact,
if the necrosed fragment be removed before enough new bone has been
formed to leave a firm jaw, 1t 1s well to try by introducing stuffing or a
piece of boxwood to keep the jaw in its natural form until enough new
bone has Dbeen produced.

The removal of the necrosed fragment 1s usually comparatively simple
and can generally be carried out from the mouth. By enlarging the open-
ing in the mucous membrane leading down to the sequestrum and, if
necessary, dividing any bridge of bone which interferes with its easy exit,
the fragment can generally be seized with forceps and extracted.
[t 1s only in rare cases that an external opening 1s required. As in other
cases, care must be taken that all the necrosed bone is removed and
that no spicules are left behind.  No dressing 1s necessary except possibly
a temporary plug of i1odoform gauze if therc be oozing, but this should
not be kept in for more than a few hours as it becomes extremely fuetid.
The mouth should be washed out frequently with the ordinary antiseptic
mouth-washes and the drainage tube introduced into the cavity from out-
side should be retained until the sinus closes, which it usually does very
rapidly.  The patient should in the first instance be kept on liquids or
on semi-solid food.

In these cases the tendency to closure of the jaw, associated with necrosis
in the neighbourhood of the ascending ramus, must be borne in mind
and steps must be taken to counteract it. As soon therefore as the necrosed
fragment 1s removed, the mouth should be forced open by a wedge
placed between the teeth on the sound side provided the new bone be
sutheiently firm, and active and passive movements should be encouraged
repeatedly during the day. The patient should sleep with the wedge in
the mouth : it must of course be secured so that it cannot slip out.
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TUBERCULOUS DISEASE OF TIILE JAWNS,

This affection is not common and chiefly occurs in the upper jaw,
more  especially about the orbital margin and in the neighbourhood of
the malar bone; it may also occur in the lower jaw somewhere in the
neighbourhood of the angle. The treatment is similar to that of tuber-
culous disease of bone elsewhere (see Part IIL., p. 198); when the disease
1s superficial, the tuberculous focus should be removed at an early date :
should the case not come under observation until the disease has consider-
ably advanced, attempts should be made to eradicate it by an operation
planned so as to do as little injury to the parts as possible and to avoid
secondary scarring of the face as much as one can.

PHOSPHORUS NECROSIS.

This condition has already been fully described (see Part IIIL., p. 194)
and nothing further need be said about it here.

ACTINOMYCOSIS OF THE JAW.

This affection like the last has already been fully dealt with in connec-
tion with diseases of bone (see Part III., p. 219) and needs no further
reference here. It is not a common affection of the jaw.



CHAPTER XVIIL
TUMOURS OF THE JAWS.

DENTAL CYSTS.

It is not very uncommon to find cysts in the jaws which originate in
connection with the teeth. These cysts are of three kinds: 1. Dentigerous
cysts, 2. simple cysts, and 3. Multilocular cysts.

DENTIGEROUS CYSTS.—These are cysts containing a clear, some-
what mucoid fluid, untlocular but with either a well-developed tooth or the
rudiments of a tooth in their intertor. The cysts may occur in either the
upper or the lower jaw and usually develop in connection with the per-
manent teeth: In one or two cases, however, dentigerous cysts have been
found in connection with the temporary teeth. They therefore usually
appear during the age of the second dentition, between 7 and 30 years of
age.  The cysts increase slowly and gradually expand and thin the bone
around, so that in advanced cases there is the sensation known as “egg-
shell crackling” on pressure ; indeed the bone may be actually destroyed
and fluctuation may be obtained. In the upper jaw the cysts extend
upwards and bulge into the antrum and they also dilate the bone outwards
~o0 as to form a prominence on the cheek.

SIMPLE CYSTS.—Simple cysts not containing a tooth also occur
in the jaws and probably develop in connection with the root rather
than with the crown of the tooth as is the case with the dentigerous
cysts.  They are said to be more frequent in the upper jaw than in
the lower, and in connection with the incisors or canines more often
than with the molars. They may occur not only in young adults but

also at a later period of life. The progress of the cyst is the same as
that of a dentigerous cyst.

MULTILOCULAR CYSTS.—These are most commonly found in the
lower jaw. They may invade the greater part of the ramus and lead to
the formation of irregular nodular tumours which sometimes fluctuate in
parts.  On section there are numerous cysts of varying size which com-
municate with one another and which in all probability are developed
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from the remains of the dental organ.  These multilocular eyvstic tumours
may occur at any age, but are most frequent in vouth. Their growth 13
very stow, but it may become more rapid from the development of sarcoma
or epithelioma in the wall of the cavities : recurrence 15 then hable to take
place after operation.

A considerable number of the so-called multilocular cystic tumours
of the lower jaw are in reality cysts developed in tumours, cspecially
myeloid sarcomata.

Treatment.—The treatment of dentigerous and simple cvsts 15 the
same and consists in more or less complete removal of the cyst wall, which
in most cases can be carried out from the mouth. The mucous membrane
is reflected from the swelling, the outer wall of the cyst cut away either with
scissors or with pliers, the lining membrane of the cavity scraped out and any
contained tooth removed, or, in the case of simple cysts, the tooth with
which the cyst is apparently connected extracted. In addition to scraping
the cavity so as to get rid of the lining membranc of the cyst, it 1s well
to thoroughly gouge its surface and afterwards to sponge 1t with undiluted
carbolic acid : it should then be lightly stuffed with strips of cyanide gauze
and allowed to granulate. In no case is it necessary to excise a portion
of the jaw. .

After-treatment.—The packing should be renewed twice daily and should
be continued until the cavity has become obliterated. An antiseptic mouth-
wash (sanitas, boro-glyceride, etc.), should be frequently used, especially
when the packing is changed.

The treatment of multilocular cvstic tumours of the lower jaw is not so
casy. There the removal of the mass is the more necessary on account of
the tendency to development of malignant disease subsequently, and in a
good many cases the thorough removal of the growth can only be carried
out by excision of the portion of the jaw involved. The methods for
partial excisions of the jaws will be found on p. 220 and p. 226.

NEW GROWTIIS OF THE JAWS.

Various simple tumours occur in connection with the jaws, of which we
may mention exostoses, fibromata, chondromata, myxomata and hpomata.
These tumours may occur either on the surface of the bones or may spring
from their interior, and are perhaps more frequent on the lower jaw than
on the upper. Thelr treatment presents no feature of special importance.

EPULIS.—The term “epulis™ is applied to growths of very different
histological characters and i1s merely a generic term applied to growths
springing from the margin of the gum. These tumours are in some cascs of
inflammatory origin, in others they may be new growths, such as fibromata
or sarcomata, either myeloid, round or spindle-celled ; more rarely still they
may be angiomata. The tumours probably arise in connection with the
peri-odontal membrane and usually as a result of dental caries. They
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spring from the gum at the side of a tooth and grow either outwards
or inwards between the teeth: as they increase, they may cause deviation
of the teeth by their pressure. If they reach any considcrable size they
may ulcerate and bleed freely.

Treatment.—The treatment of epulis consists in the first place in the
carly removal of the tooth in connection with which the growth arises: in
addition, the growth with the adjacent mucous and periosteal tissucs must
also be taken away. When the tumour is not malignant, recurrence seldom
takes place.

When the epulis recurs, it will generally be found to be of a sarcomatous
nature ; under such circumstances, the further operation consists 1n 1'emoving
not only the tumour and the soft tissues from which 1t grows, but also a
portion of the bone. The amount of bone removed depends of course on
the extent of the tumour. In a small growth the extraction of a tooth on
‘each side and the division of the muco-periosteum over the alveolus in a
V with its apex well below the tumour allows of the removal of a wedge
of bone with the tumour growing from it and will generally suffice.

In most recurrent cases the alveolus is more cxtensively involved, and
a quadrilateral portion of the jaw may have to be taken away after
removing the necessary teeth. In the lower jaw, a vertical saw-cut is made
through the bone on each side of the growth and then, partly with a saw
and partly with a chisel, these are connected transversely so as to remove
the bone involved and leave the lower part of the jaw intact. The
heemorrhage is usually easily stopped by pressure; if it be severe, the
bleeding point may be touched with the actual cautery.

Previous to all operations on the jaws and about the mouth great care
showld be taken to cleanse the mouth and especially the teeth, as otherwise
scrious infection of the wound is apt to occur. The teeth should be
gone over by a dentist before the operation and any foul epithelium
on the surface of the tongue should also be scrubbed for two or three

days once or twice a day with a nail-brush, and frequent mouth-washes
should be used.

MALIGNANT TUMOURS OF THE UPPER JAW,

These may be either carcinomata or sarcomata.

CARCINOMATA —The carcinomata may be e¢pitheliomata extending
on to the jaw from the mucous membrane of the gum, the palate, or the
nose, etc. A considerable number of the antral tumours appear also to
belong to the class of carcinomata, and probably originate therefore in
connection with the mucous membrane of that cavity.

SARCOMATA.—Surcomata are also common in the upper jaw,
and may begin either in the periosteum in various situations, in the sub-
stance of the alveolus, in the malar bone, or in neighbouring parts from
which they extend to the jaw. In fact, the malignant tumours of the
upper Jaw may occur in a great variety of situations and may give
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rise to very different appearances.  They may grow from the  perios-
teum 1n front, they may arise in the antrum, in the periosteum or the
structures behind the jaw, or they may begin in the nosc and spread to
the jaw secondarily. s a consequence, the symptoms and appearances
differ widely in individual cases as will also the treatment and the extent
of the operation.

Symptoms.— 1] %en the tumour is on the anterior surface of the jawo—
when 1t usually begins about the malar process or may mdeed be a
primary affection of the malar bone extending secondarily on to the jaw-—-
the main fcature is a swelling in the cheek, without any blocking of the
nose, affection of the hard palate, or elevation of the eyeball. The absence
of these last characters distinguishes it from a tumour which has com-
menced 1n the antrum and has burst through the antertor wall. In these
cases the skin soon becomes involved.

hen the tumour commences in the interior of the antrum it gradually
fills that cavity and proceeds to distend its walls. After a time 1t leads
to blocking of the nostril on the affected side, and very often to epiphora
from pressure on the nasal duct. It also presses up the orbital plate of
the supertor maxilla and leads to elevation of the eyeball; 1t depresses the
hard palate, and may cause a swelling externally in the cheek. When the
tumour commences in the wall of the antrum, it may in the early stage
remain himited to that part of the cavity, and may chiefly affect the floor
-—so that the hard palate bulges, while the eyeball is unaffected—or 1t
may chiefly affect the roof; the eyeball will then be displaced, and the
disease will extend to the ethmoidal cells, while the palate remains intact.
When the disease has spread to the ethmoidal cells, the eyeball, in
addition to being clevated, 1s also pushed outwards; this is an important
sign in connection with the advisability of operation.

IThen the tumour commences at the back of the jaw or in the spheno-
or ptervygo-maxitllary fosse, and affects the jaw secondarily, the nostril
may remain patent, there will be no epiphora and no bulging downwards
of the palate, while the swelling in the cheek is not usually particularly
marked.  Among the early symptoms in these cases 1s protrusion of the
eyeball from the extension of the growth into the orbit: before long a
swelling forms in the temporal fossa.

A consideration of the situation and extent of the growth is of great
mportance in determining the operations that may be required, and still
more 1n connection with the question of the advisability of operating at
all.  When the tumour 1s of rapid growth and the eyeball is displaced
outwards, it 1s evident that the ethmoidal cells have become invaded by
the disease, and all hope of extirpating it is clearly out of the question.
When, on the other hand, the tumour is of slow growth, the fact that
the cyeball is thus displaced does not render the case inoperable because,
as we have found in more than one case, the growth may fill up the

cthmoidal cells without involving the bones and can therefore be got out

o
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along with the mucous membrane, after the jaw has been excised and
without any subscquent recurrence in that situation.  When the eyeball
ix pushed forwards or inwards, or both, the chances ol success are ex
tremely shight and as a rule it s not advisable to interfere @ the tumour
is evidently crowing in the spheno-manillary  fossa and  probably affects
the sphenoidal cells and the periosteum of the skull.  Hence, not only
would the operation he very extensive, but the chanees of removing the
discase entirely would "be extremely shght.

The cases which are suitable for operation are those m which  the
tumour is growing cither in the antrum or on onc of the surfaces of the
bone, and has not vet extended up into the cells at the base of the skull.
Mere clevation of the eyeball is no contra-indication to operation, and
when the tumour starts in the malar bone or in front of the jaw operation
15 justiiable, cven when the growth 1s very extensive.

As a rule the operation involves removal of the upper jaw, but,
according to the situation and extent of the tumour, its steps may often
he modified so as to get rid of some of 1ts drawbacks.  The complete
excision of the upper jaw has two great disadvantages: in the first place,
as a result of the removal of the orbital plate of the superior maxilla,
the eyeball loses the greater part of its support and tends to drop, so
that, as the scar contracts, the cye looks downwards and becomes not
only useless but a source of great discomfort to the patient; the sceond
great disadvantage consists in the removal of the hard palate and the
consequent establishment of a free communication  between  the  mouth
and the cavity previously occupled by the superior maxila. — Of thesce
troubles, the most unfortunate is the dropping of the eyeball, and o cases
where the entire floor of the orbit has to be removed we believe that it is
better to enucleate the eyve at once.

These troubles may in some cases be avoided in planning the operation ;
for example, when the disease 15 clearly Imited to the lower part of the
upper jaw, the orbital plate may, in the first instance at any rate, be left
intact, and the support of the eve thus remains unaffected. On the other
hand, when the discase 1s situated mainly in the upper part of the bone
and there 1s no thinming or bulging  downwards of the hard palate,
and no reason to suppose that it 1s nfiltrated, it may be possible to pecl
off the muco-pertosteum of the hard palate, and to unite this periosteal
flap with the cheek after taking away the bone and thus to shut off
the cavity of the nose from that of the mouth. It is only very rarely
advisable to leave the actual bony palate with the alveolar border, but
if the soft structurcs of the hard palate can be left 1t is a great comfort
to the patient.  In some cases the sk is so thinned or adherent to the
tumour that portions of the cheek have to he taken away, and under
these circumstances the question of a plastic operation to fill up the gap
Qs

It will be most convenient if we now consider the operation for
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complete excision of the upper jaw and subsequently refer to the modifi-
cations which have just been mentioned.

Excision of the upper jaw. -Besides the ordinary preparations
for an operation, it is sometimes advisable when the patient 13 old
and feeble and not likely to stand any great loss of blood, and when
the growth is extensive, to administer about three hours beforc the
operation an enema containing a drachm of chloride of calctum to the
pint of water, with the view of promoting the coagulability of the blood
and thus diminishing the hemorrhage from the wound. Chloroform 1S
the best anwsthetic ; the patient may be
put under vas and ether, but, during
the course of the operation, chloroform
is the only available ansthetic. The
head should be placed on a level with
the body, or it may be somewhat de-
pressed, the neck and upper part of
the shoulders lying on a sandbag, and
slightly turned towards the healthy side.
In this way the field of operation 1s well
exposed and the blood tends to collect
in the naso-pharynx and does not em-
barrass the breathing. The facial artery on
each side should be compressed against
the jaw, and the surgeon grasps one side
of the upper lip between his thumb and
forefinger, and the assistant grasps the

Othel’, SO as to Control the coronary Fic. 76.—I~ciston _F()_R.RE.\M\'AL OF 1HE
A . . " B . Urrer Jaw. The incision 4c is used for
arteries. The upper ]1p 1s divided 11 partial operations, the limb a/ along the lower

. 2 3 margin of the orbit being used if necessary or
the middle line right up to the columella, if the entire bone has to be removed. The

and the incision 1s carrted along the Jlgzler SRR =G om0 e
margin of the nostril curving around
the ala of the nose up to the mner angle of the orbit just below the
lachrymal sac. From this point it 1s curved outwards along the lower
margin of the orbit, stopping short about half an inch before the outer
end is reached (see Fig. 76). In some cases where the malar bone
is involved, and an extensive operation is necessary. it may be necessary
to carry the inciston outwards as far as the latter bone. Where, on the
other hand, the operation deals chiefly with the lower part of the upper
jaw, this incision below the eye can be made shorter, or indeed in some
cases may be avoided altogether. The shorter this incision 1s the less i1s
the orbicularis damaged, and, when the incision does not extend as far out
as the malar bone, its nerve supply remains intact.

The flap thus marked out is rapidly raised, care being taken both to
avoid the tumour and to cut the flap thick enough to avoid any risk of
sloughing. The flap should be cleared right back to the postertor margin
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of the jaw. As soon as it is raised, sponges are tirmly applied over the
surface, and the chief bleeding points are seized and twisted.  The most
troublesome  bleeding occurs about the inner angle of the orbit: it s
chiefly venous and usually stops after a time if the Dbleeding points be
crasped in a pair of forceps. The capillary oozing quickly stops under
pressure.  ‘The next step in the operation is to detach the periosteum from
the orbital margin and push it upwards carrying with it the orbital fat and
the cye, and then to introduce a copper spatula beneath it and the eyc
s0 as to keep them out of harm’s way.

The surgeon then proceeds to divide the various connections of the
upper jaw. In the first place, the junction of the malar bone with the
superior maxilla 1s sawn through and
then the junction of the superior
maxilla with the frontal at the ox-
ternal angular process (see Fig. 77).
Attention 1s next directed to the
palate.  The mouth 1s opened, a
central incisor removed and a trans-
verse incision made along the posterior
edge of the hard palate, separating
the soft palate as far inwards as
the middte line. The hard palate is
then divided in the middle linc from
behind forwards by an incision ex-
tending down to the bonc and then
upwards over the alveolus into the
nostril. ~ 'The alveolus and the hard
palate are sawn across with a narrow
saw introduced into the nose; the
division 15 generally completed with

a long pair of cutting pliers. The
FIG. 77 --L¥Es oF BONE-SECTION IN RituovaL . . d
oF riE Ui iR Jaw.—The nasal bone i< separated  OFbital surface of the superior maxil-
from the nasal process of the superior maxilla . o .
FH bl A lcarien Edar lary bone 1s now divided with a
small saw and a pair of cutting phers,
one blade of which 1s introduced into the orbit and one into the nose.
The forceps are then pushed well back and, using the bridge of the
nose as a fulcrum, the upper jaw 1s forcibly levered out. .\s soon as
the posterior attachments are felt to give way, the upper jaw is seized
with a pair of lion forceps, taking hold of the alveolar and orbital margins,
and rapidly twisted out.

In some cases it comes out intact; in others, when it is extensively
diseased, it breaks down and only a part comes away. In any case one
or two large sponges should be at once packed into the cavity from which
the jaw has been torn to arrest the bleeding: after a short time these
sponges must be cautiously raised, any bleeding point of consequence
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clamped, and the condition of the surface inspected, any remains of the
upper jaw or portions of the tumour being clipped away. The bleeding
chicfly comes from the pterygo-maxillary fossa, and for the most part stops
on pressure : if vessels of any size bleed they can be tied.

After having made quite sure that the whole tumour has been removed
and that the bleeding has been arrested, the raw surface should be
thoroughly sponged with a solution of chloride of zinc (4o grs. to the oz.),
and, for a few hours at any rate, the cavity should be stuffed with 1odo-
form gausze.,  The ends of the gauze should be brought out at the angle
of the mouth and tied together with a picce of silk, which is then
fastened around the ear. The flap is brought into position and carefully
suturcd, the best material to use being silkworm-gut at the angles, with
intermediate stitches of horsehair.  Care must be taken to see that the
red line of the lip is properly united on the two sides; it should be turned
outwards and the mucous membrane carefully stitched up as far as the
nostril so as to obtain union of the mucous surface. If this be omitted
the raw surface may get adherent to the divided margin of the alveolus,
and imperfect movement of the upper lip will result. The patient is then
put back to bed and well propped up so as to diminish the risk of
haxmorrhage and the possibility of blood passing into the larynx.

Difficulties and dangers.—The principal danger in this operation is con-
nected with the loss of blood, and every care must be taken to see that the
haemorrhage 15 checked as quickly as possible.  For this purpose sponge
pressure associated with cold douching of the face answers best. Some
surgecons advise that in cases where the tumour is very vascular a pre-
Iiminary tracheotomy should be performed and the pharynx plugged. We
have not vet met with a case in which we have thought it necessary to do
this, but of course it is quite likely that, when the operation is done for a
very extensive tumour that spreads far back, such a procedure would be
advisable.  There is remarkably little shock accompanying the operation and
in the majority of cases the wound heals without any complications ; in fact,
out of a considerable number of these operations we have not lost a single
case.  Patients, however, who are very feeble or advanced in age may
succumb, and a similar result may happen where septic cellulitis or erysipelas
attacks the wound or where putrid material has passed down the air passages
and given rise to septic pneumonia. As a rule, however, the cavity left is so
widely open that the discharge escapes freely, while the application of the
chloride of zinc solution after the operation and the subsequent sprinkling
of the wound with iodoform protects the tissue for two or three days at least
from septic troubles.

After-treatment.—The stuffing introduced at the time of the operation
should be removed within 24 hours at latest and in the majority of cases
should not be re-inserted. The wound should be frequently washed out by
spraving the cavity from the mouth or nostril with boro-glyceride or sanitas,
and the patient should wash out the mouth repeatedly with these antiseptic
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solutions.  Some surgeons advocate the continued stutfing of the cavity to
prevent the check from falling in, but it is very doubtful whether any degree
of care will prevent the contraction of the check, and the great objection
to stuffing 1s the rapid putrefaction of the discharge m the strnips ol gausce.
Certainly in cases where the palate is left, the stufing should not be con-
tinued : when the palate has been taken away. it may be of advantage to
pack the wound lightly with iodoform gause, which should be renewed on
every occasion after food. This 1s of advantage not only i collecting the
discharge, but chiefly in forming a roof to the cavity of the mouth and
enabling the patient to swallow without any material passing up mnto the
cavity above.

For the first few days it 1s well to feed the patient with nutrient
enemata and suppositories ;. after the third day, when the wound i1s beginning
to granulate, the diet should consist of fluids (milk and bect-tea) administered
through a feeder provided with a long india-rubber tube which is passcd
down mto the pharynx on the sound side.  .\fter about three weeks sohid
food can be casily managed, especially if the cavity left after removal of
the jaw be temporarily plugged with gauze. The patient may generally be
allowed to sit up in two or three days and to get out of bed in the course
of a week or ten days : the crect position favours the escape of the discharge
very much. In the course of two or threc months the cavity will have
contracted pretty much to its ultimate extent, and the patient may then
be sent to a dentist with the view of having somc apparatus made to fll
up the cavity in the upper jaw and to carry the tecth; in some cases the
result 1s remarkably favourable and the deformity very shght.

Modified operations.—The above 1s the operation for complete
removal of the superior maxilla, but wherever possible 1t 1s 1mportant
to modify it so as to avoid onc or other of the chief difficulties already
alluded to, more especially the dropping of the cyve. Hence, in all cases,
unless it be quite evident that the orbital plate of the superior maxilla is
discased, 1t 1s best, after turning up the periosteum from the orbital margin,
to run a fine saw through the orbital plate of the frontal bone just inside
the margin, from the internal to the external angular process, so that when
the upper jaw is detached the orbital plate shall remain behind.  This is
best done with a fine saw, but it may be chiselled through, only in that
case care must be taken that the bone is not splintered. If the orbital
plate be left in this way 1t 15 quitc easy after removal of the remainder of
the upper jaw to see whether 1t 1s necessary to remove it or not. Of
course. 1f discased, 1t must be completely removed, but in a number of
cases 1t will be found that 1t can be left behind. When the disease is
clearly limited to the lower part of the jaw, the whole of the orbital plate
may be left intact and, instead of sawing inside the orbit, the saw-cut may
be carried outside the orbital margin throughout.

Attention should also be directed to the possibility of shutting off the
communication between the cavity and the mouth. It is very seldom that
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it is advisable to saw through the lower part of the jaw from before back-
wards so as to leave the alveolus intact, but in a considerable number of
cases, probably more often than is done, it is possible to leave the muco-
periosteum of the hard palate behind and afterwards to attach it to the
cheek so as to shut off the cavity from the mouth. When this procedure
is decided on, an incision should be carried along the palate on the side
affected, just inside the teeth, extending from the hamular process to a
little beyond the middle line in front, and the periosteum and mucous
membrane should be raised with an elevator as far as the middle line, as
in the operation for cleft palate. It is well to divide the soft palate from
the hard by a transverse cut as in the previous operation : this can be
readily stitched up afterwards. After the operation is completed, the free
edge of this muco-periosteal flap is stitched with catgut to the line of
division of the mucous membrane on the inner side of the cheek and the
incision between it and the soft palate is also similarly united : in this way
the cavity of the nose is shut off from the mouth. The only difficulty
is in regard to stuffing the cavity should that be required: as has been
said, however, it is best not to employ stuffing in any case except for the
first few hours, and the strips of gauze put in at the time of operation
can Dbe readily pulled out through the nostril.

In some cases the skin flaps must be modified so as to remove portions
of the skin over the tumour when the latter is suspiciously near the surface.
Under such circumstances a plastic operation will be required, either at
the time or at a later period, in order to cover up the defect; whenever
possible, the plastic operation should be done at the time of the operation.
Sometimes, however, the gap is so large that it is impossible to close 1t
in this way, and under the circumstances it may be best to leave it open
and cover 1t up with a flesh-coloured plate held in position by spectacles.
There 1s the great advantage in doing this that the cavity can be inspected
and any sign of recurrence nipped in the bud by the application of caustics
such as chlonde of zinc paste or sulphuric acid (see Part II., p. 164).

INTRA-NASAL MALIGNANT TUMOURS.

Operations in connection with the upper jaw may be required for disease
limited to the nasal cavity and not requiring complete excision of the
entire jaw for its removal. For example epithelioma or even sarcoma may
commence in the mucous membrane or the bony wall of the nasal cawity,
such as the upper surface of the hard palate, the turbinals, etc.

It is very seldom that malignant disease of the nose can be dealt
with by any of the intra-nasal methods. In order to give the patient a fair
chance, some external operation must be performed. When the disease is
situated towards the anterior part of the nasal cavity, there are two chief
methods in which 1t can be reached and removed ; the one is the opera-
tion introduced by Rouge, the other is an operation involving an external
incision with detachment of the affected side of the nose from the bone.
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Rouge’'s operation.
nares must be plugged, so as to prevent the blood running back and

Before beginning  the operation, the  postenor

accumulating in the pharynx. Some surgeons even go the length of per
forming a preliminary tracheotomy and plugging the pharyny, but, unless
the operation be a very extensive one, it is very scldom that this s
necessary : in most cases the posterior nares can be quite efficiently plugged
in the ordinary manner. The chicf objection urged agamnst plugging the
nares is that the plug is apt to slip and more especially that the string
keeping the plug in position is apt to be divided during the operation.
The slipping of the plug depends to a great extent on the manner in
which it has been introduced, and to avoid cutting the string which holds
it forwards it is well to employ a silver wire instead.  The plug 1s made
of boracic lint folded to a size which will fill up the posterior nares and
narrow enough to be pulled into it: attached to this is a piece of string
with both ends long, and in addition it is well, as has just been said, to
attach a piece of silver wire to the part which will come into the nares;
but it 1s better not to employ wire for the portion that passcs round the
palate into the mouth because in withdrawing it the palate may be cut.
Special instruments such as Belocqs sound may be used for the introduc-
tion of the plug, but the simplest plan is to take a gum-elastic catheter of
small size, pass it through the nose and down into the pharynx and then,
holding the mouth open, to seize the tip and pull it out of the mouth.
The string and silver wire are then attached to the tip of the catheter
which is withdrawn through the nose carrying with 1t the string attached
to the plug. The plug is then drawn into the mouth, and, to avoid injury
of the soft palate, it is well to push it back into the pharynx with the
finger : when it has disappeared behind the lower edge of the palate
the string through the nostril is pulled upon and the plug drawn up
mto the posterior nares. ‘The finger 1s introduced behind the palate to sec
that the plug 15> properly in position and the end of the string 1s kept out
of the way by an assistant. s a rule 1t is well to plug both nostrils and
of course that is essential when the nasal septum 15 to be operated on.

The patient 1s arranged with a sandbag beneath the neck and the head
extended so that the nose faces the light: the upper lip is raised, pulled
out from the jaw and everted by an assistant, while the surgeon divides
the mucous membrane at its reflection from the bicuspid teeth on onc
side of the jaw to those on the other. ‘The incision is carried upwards
keeping close to the bone, and the upper lip is entirely detached from the
bone. The septum must then be detached from the nasal crest and the
ala of the nose from the upper jaw on cach side.

The lip can now be pulled upwards so as to expose the lower part of
the opening of the nostrils. The view obtained is quite good in front,
but more restricted further back. The exact limits of the disease are then
made out, an incision is carried through the mucous membrane at a little
distance around it, and the area of bone corresponding to the disease
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is chiselled away, so that the growth and the bone beneath are lifted away
in one piece along with a fair amount of healthy tissue around.

The bleeding 1s usually easily stopped by pressure, and when this has
been done the surface may be sponged with chloride of zinc and the lip
and nose replaced in position; as a rule, no stitches are required. The
plugs in the posterior nares are then removed, and the patient put back
to Dbed with the head somewhat raised. Rouge’s operation 1s also
employed for the removal of polypy etc.,, and it has the great advantage
that 1t prevents any scar; at the same time 1t has only a limited applica-
tion, especially in cases of malignant disease, on account of the small area
of the nasal cavity which 1s thoroughly exposed to view.

The external operation.\When the disease 1s extensive, or far
back, the most satisfactory plan is by an external operation. The
simplest of these 1s to divide the upper lip in the middle line into the
affected nostril, and then, carrying the incision outwards, to detach the
ala of the nose from the bone. The incision must be carried upwards on
to the nasal bones, and the cheek must be separated so that it can also
be pulled well outwards. In some cases it may be necessary to detach the
cartilaginous from the bony nose, so as to turn the parts more completely
aside. By this operation a complete view of the bony orifice of the
nostril. may be got, and, by chipping away portions of the superior
maxilla, access can gradually be got for a considerable distance backwards ;
the posterior nares should be plugged. For malignant disease we believe
that the external operation 1is more satisfactory than Rouge’s opera-
tion, and of course the first object in these cases is to remove the disease
thoroughly, the slight scarring along the side of the nose being a matter
of sccondary 1mportance.

MALIGNANT TUMOURS OF THE LOWER JAW,

In the lower jaw, as in the upper, are found both superficial tumours
and those affecting the substance of the bone. Epitheliomata of the lower
jaw due to the extension of growth from the floor of the mouth or the
tongue on to the adjacent portions of the jaw are quite common; primary
malignant tumours of the lower jaw, either periosteal or endosteal, are
also frequently met with.

Treatment.—In cases of epithelioma affecting the alveolus and not
spreading into the substance of the bone it is usually possible to remove
the affected portion without destroying the continuity of the lower jaw:
this is a point of extreme importance, because if a portion of the whole
thickness of the jaw be removed, the line of the teeth is apt to be so
altered that proper mastication is no longer possible. Hence, in cases of
epithelioma spreading on to the alveolus, a bridge of bone should be
left below whenever it 1s possible. The mucous membrane must be incised
around the ulcer after extraction of the necessary teeth and the included
portion of bone removed by vertical saw-cuts joined transversely below :
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the tfinal division of the transverse cut 1% best effected by a chisel. Necess
to the part may be gamed in various wavs according to circumstances
In' most cases 1t 1s best to carry a curved mcision along  the lower
margin of the jaw and to turm a flap upwards : in some however 1t may
be more convenient, both for the operation on the bone and also for
the operation on the tongue, or whatever other part the disease 15 spreading
from, to split the cheek outwards towards the masscter. The various incisions
required for these cases will be described either presently in speaking  of
excision of the lower jaw or later on in speaking of diseases of the tongue
and floor of the mouth.  The pomt which we wish to emphasise here is
that whenever possible a bridge of bone should be left intact connecting
the anternior and posterior parts of the jaw, and this 1s usually most con-
veniently done by an incision below the jaw and turning up the tissues
over it.

Tumours growing elsewhere than in the alveolus usually require removal
of the affected portion of the jaw, and, according to the extent and seat
of the tumour, the following operations may be required :

1. Excision of one-half of the jaw.

2. Excision of the horizontal ramus or portions of 1t on onc side of
the angle.

3- Excision of the symphysis.

4. Excaision of the entire jaw.

Removal of one-half of the lower jaw.—The patient is propped
up by pillows beneath the shoulders, the head allowed to hang back over
a sandbag and turned towards the sound side. Chloroform should be
administered : tracheotomy 1s unnecessary unless the growth extends
beyond the Limits of the lower jaw and involves a very extensive operation.
The incision is commenced n front of the chin about an inch above the
symphysis (see Iig. 78). It is then carried downwards to about half an
inch below the lower margin of the jaw and along the bone at this
distance below it till the angle is reached, when it is curved upwards over
the posterior border of the jaw, as far up as will safely avoid the facial
nerve.  This incision 1s deepened until the bone is fully exposed ; the
facial vesscls will be seen and should be clamped and divided. The flap
is rapidly raised from the jaw, the masseter muscle being taken up with
it, unless it be nvolved in the disease, when of course it must be left
behind. The raising of the flap is continued until the mucous membrane
15 reached, but at this stage the cavity of the mouth should not be opened.

The soft parts are next separated from the inner surface of the jaw,
the mylo-hyoid and the internal pterygoid muscles being divided and the
latter peeled up, unless it be infiltrated too. Here also the incision should
be carried up to the mucous membrane, but not through it, and up to
this point there will be no trouble from blood running into the pharynx ;
any vessel bleeding externally can be clamped and twisted if necessary.
An incisor tooth on the affected side i1s now extracted and the bone is
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divided with the saw, if possible a little to one side of the middle line, 5o as to
leave the attachment of the tongue muscles, The flap being held up, the
mucous membrane i1s divided all along
the outer side of the jaw, after which,
by pulling the jaw outwards, the mucous
membrane on  the inner side is also
divided.  ‘The jaw is now forcibly de-
pressed while the flap is held up; this
brings the coronoid process into view
and, by cutting on it, the tendon of the
temporal muscle is gradually divided ; the
jaw will then depress much more freely.

In some cases, either because the
size of the tumour prevents proper de-
pression of the jaw, or because of the
extra length of the coronoid process, it
is very difficult to divide the muscle
satisfactorily, and under such circum-
stances 1t 15 best to snip across the
coronoid process with bone pliers and Fic. 78.—Ixcisiox Foi REMOVAL OF THE
disscct it out after the lower jaw has = LowenJaw. The thick black line e is the
been removed.  Finally the jaw 1s firmly
depressed and pulled outwards while the ligaments around the articula-
tion are divided. In some cases indeed the jaw can be forcibly pulled out,
but it is generally well to divide the external ligaments at any rate. Care
must be taken to cut close to the bone and especial care must be taken
in turning the jaw outwards not to twist the soft parts out with it; otherwise
the internal maxillary artery may be divided. As a rule, when the ligaments
on the outer side are divided the jaw may be pulled out.

After the jaw has been removed, the soft parts must be carefully examined
to see that no growth is left behind; the sub-maxillary and the anterior
triangles, should also be investigated and if necessary opened up to make
sure that there is no glandular disease. The bleeding is arrested, the raw
surface sponged over with chloride of zinc solution (grs. 40 to the oz.), and
the incision is sutured with silkworm-gut or horsehair. It is well to introduce
a drainage tube projecting into the mouth opposite the angle of the jaw ;
the ordmary cyanide dressings are applied. The patient is put back to bed,
propped up with pillows and the head turned towards the side operated
on, so that the discharge may readily escape.

After-treatment.—To check the capillary bleeding, the patient should suck
small pieces of ice wrapped in fine muslin. The dressing will require
changing two or three times a day for the first few days. After the fifth
day the drainage tube can be taken out, washed, and a suitable portion of
it cut off; the remainder is then put in the external part of the tract: as

the tube no longer projects into the mouth, the communication with the
PT. V. P
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mouth is allowed gradually to close.  The tube can usually be left out
altogether about the tenth day, by which time the whole line of incision will
be healed with the exception of the place where the tube is.

FFor the first two or three days the patient should be fed by nutrient
enemata and suppositories.  Subscquently he may be allowed to  take
liquid nourishment by the mouth, the fluid bemng put in a feeder to
which a piece of india-rubber tubing is attached, and this 1s carried well
back towards the pharynx on the sound side. It is well to turn the head
to the sound side and rather depress it when taking food so that the
flmid runs down along the healthy mucous membrane and does not come
in contact with the raw surface. At the end of a week semi-solid food
may be given and usually the patient may be allowed to get up.  The
bowels should be kept freely open and the mouth frequently syringed with
antiseptic lotions, especially after taking food. After about a week the
patient can generally rinse out the mouth for himself.

After recovery there 1s usually considerable deformity because the
portion of the jaw remaining becomes pulled over towards the affected
side, partly from the want of support and partly from the contraction of
the scar. With any sort of apparatus this i1s to some extent unavoidable,
but inter-dental splints fixed on the sound side between the upper and
lower jaw may De employed from an early period with the view of
keeping the line of the teeth as normal as possible.

The operation often requires to be modified according to the size
and situation of the tumour. In some cases portions of the skin over
the tumour must be taken away; a plastic operation is then necessary.
As a rule it is unnecessary to cut through the free margin of the hp at
the anterior part of the incision, but when the tumour is of great size, it
may be impossible to avoid this; care must of course be taken in suturing
the incision to see that the red line is in proper apposition.

Where the jaw is much destroyed by the growth, it may be found
that in depressing it in order to disarticulate, fracture may take place;
under these circumstances the fractured portion should be detached as
rapidly as possible and the ascending ramus of the bone 1s then seized
with lion forceps, pulled downwards and twisted or dissected out as before.

Removal of the horizontal ramus alone.—\Vhen the tumour is
endosteal and is limited, the ascending ramus may be sometimes left
behind.  The method is of course the same as already described, except
that. instead of detaching the coronoid process and disarticulating, the
jaw 1~ sawn across at the angle. In some cases again it may be necessary
only to remove smaller portions of the jaw.

When the ascending ramus is left, it is well to try to keep the teeth
on the sound side in proper position in some more effectual manner
than by the use of iter-dental splints.  One plan is to put a piece of
boxwood between the divided bones or to fill up the interval with stent,
these plugs being kept in while the healing is taking place so as to
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prevent the fibrous contraction. Subsequently some form of vulcanite or
other denture can be made by the dentist to fill the vacant space.
These boxwood splints answer very well for the first week or two but
after that time, as the part becomes filled up with fibrous tissue, they
arc forced out of place and contraction proceeds rapidly. Nevertheless,
cven if only kept in for a week or two, they are of considerable advantage.
Another method by which the gap can be kept open and which in some
cases is more convenient is by bridging it over with a band of nickeled
stecl or an ivory peg fixed into the bone on each side. Holes can be
drilled on each side to receive the metal peg which is cut so that, when
the cnds are fixed into these holes, the gap shall be of proper width.
The only trouble is that in the course of time the holes enlarge by inflam-
matory action and the pegs get loose and may even fall out. As a rule
however the contraction of the scar prevents them falling out if they have
been buried sufficiently deeply in the jaw.

Removal of the symphysis. Excision of the central portion of the
jaw alone is chiefly required when epithelioma has spread from the floor
of the mouth and the periosteum has become infiltrated in the neighbour-
hood of the symphysis. The removal of this portion of the jaw of course
involves the complete detachment of the muscles which hold forward the
tongue and this is the chief trouble in the after-treatment. The removal
itself 1s simple enough and hardly requires description. The skin must be
divided along the lower margin of the jaw for the requisite distance; the
necessary teeth are extracted, the bone is sawn through on each side and the
wedge 1s then removed with the necessary portions of the soft tissues.
Before the bone is actually removed, the tip of the tongue should be
seized with forceps so as to prevent it falling back and choking the patient.
In all cases of removal of the symphysis it is most necessary to try to
prevent the two divided surfaces coming together, as otherwise the lower
jaw 1s hopelessly contracted and the teeth in it lie on a plane greatly
posterior to those in the upper. Two nickeled steel rods, one fixed in
the lower border of the jaw and the other in the upper, may be used with
great advantage : if these be not handy, the insertion of a wedge of boxwood
may be tried. Whichever be employed, a stitch should be put through
the muscles of the tongue and fastened over the wedge or the steel pins
so as to keep the tongue forwards: in the course of three or four days,
when the wound is granulating and the parts are becoming consolidated,
the tongue will retain its position. The best material for this stitch is
silkworm-gut which does not get septic in the same way that a silk suture
does.

Removal of the entire jaw.—In some cases the whole of the jaw
may require removal : this is done practically in the same way as above
described. each half of the jaw being removed separately.



CHAPTER XIX.
TUMOURS OF THE NASO-PHARYNN.

TusmoUrrs in the naso-pharynx are not uncommon and may be either
polypoid or sessile, simple or malignant, The ordinary naso-pharyngcal
polypi may be simple fibromata, but perhaps most frequently they are
fibro-sarcomata, and unless carefully removed are very apt to recur. They
generally have a broad attachment to the under surface of the sphenoid,
and often run forwards on to the posterior part of the roof of the nose.
They are usually very firm and contain large blood-vessels, more especially
large venous sinuses, and, the vessels do not lie in a sheath and therefore
do not retract when divided; hence, incision into one of these naso-
pharyngeal polypi is usually followed by furious bleeding which does not
cease spontaneously. The naso-pharyngeal polypi grow with varying rapidity
according to their nature. They fill up the naso-pharynx, bulge down
the soft palate and may even escape behind the latter and project into
the pharynx itself: they also grow forwards into the posterior part of the
nose. The surface frequently becomes abraded and bleeding 1s very common
and usually very severe. Hence these tumours cannot be left alone; it
1s necessary to attempt their removal.

Treatment.—Attempts have been frequently made to remove these
tumours by means of a wire loop, an écraseur, or the galvanic wire, but
these attempts are not as a rule followed by success. In the first place,
an ordinary wire loop 1s out of the question; apart fromn the difficulty of
cetting it round the base of the growth, it is not strong enough to cut it
through. With the écraseur the great difficulty is to get the loop round
the base of the tumour and, without some operative interference, this 1s
usually impossible. The great objection to all these methods is that only
the neck of the tumour is cut across and the base is left behind and tends
to grow again, sometimes pretty quickly; besides this, the base is very
vascular and the bleeding may be very severe or even actually fatal.
Hence, in most cases of naso-pharyngeal polypi it is well to expose the
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base of the tumour more thoroughly and if possible to remove it and
the periosteum from which 1t grows.

The polypi can be got at in various ways, and we shall here indicate
the chief routes by which they are approached. The actual details of
these operations need hardly be given because as a rule there is no
urgency in the operation and the various plans can be considered at
leisure.

In one set of operations the tumour is got at #hrough the mouth. Of
these probably the best plan is that introduced by Nélaton, which consists
in splitting the uvula and soft palate, carrying the incision forwards in the
middle lne on to about the posterior half of the hard palate. At the
anterior end of this, transverse incisions are made halfway across the
hard palate on each side, and muco-periosteal flaps are raised towards
cach side. In this way the posterior part of the bony palate is exposed.
Then by means of a chisel and hammer the portion of bone so exposed
"is chipped away. When this bone is removed, the mucous membrane of
the floor of the nose and the septum are exposed and the former is divided
close to the septum and turned aside; such portions of the septum
are chipped away as may be necessary to expose the base of the tumour.
The result of this procedure is to give a very fair view of the growth
although it does not give very good access to its base. It certainly is
sufficient to allow one to pass an écraseur loop around the tumour through
the nose; when the main mass of the tumour has been removed in this
way, providing the bleeding can be checked, the periosteum from which
it is growing can be peeled off readily enough. At the same time, as has
been already said, cutting through the pedicle is apt to be followed by
very severe bleeding, which is very difficult to check, and the operator may
be unable to go on to the complete removal of the pedicle. Annandale
performs the operation by simply splitting the soft and hard palates,
dividing the bone, and then pulling asunder the two halves of the jaw.
Other operations by the mouth have been described, but with regard to
all it must be admitted that, especially where the tumour is malignant,
sufficient access is not obtained to the growth. The best of them however
seems to be that introduced by Nélaton.

In other cases, attempts have been made to reach the tumour #hrougs
the nose. Rouge's operation has been employed by some but the access
given to the back part of the nose by this operation is so imperfect that
it cannot be recommended, Ollier has employed an operation in which,
instead of turning up the nose, as in Rouge’s operation, the nose 1s turned
down. .\n incision is made across the upper part of the nasal bones
and downwards on each side towards the ale of the nose. 'The bones
are then sawn through, the septum divided as far as 1s necessary, the
soft parts detached and the nose turned down. But here again the access
given is quite insufficient, for it must be remembered that there i1s a
distance of something like two to three inches between the level of the
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nose and that of the naso-pharynx and the work has to be done through
quite a narrow channel on one side of the septum in order to reach
the tumour.

A third set of operations consist in the osteoplastic resection of the
upper jaze, of which the type is Langenbeck’s. In this case mcistons are
carried through the skin commencing below the outer extremity of the
orbital margin, running forwards to the nasal bones, curving downwards to
about opposite the ala of the nose and then running outwards again in the
cheek. The underlying portion of the bone which consists of the entire
upper jaw with the exception of the orbital margin above and the alveolar
margin below, is divided with the saw and then an attempt is made to
lever this portion outwards along with the skin covering it. This is
really a very difficult matter, and, when it is done, the space left is after
all not large, while on the other hand the skin incision 1s a great
deformity.

In cases of malignant polypi about the back of the nose it is best in
our opinion to remove portions of the wupper jaw rather than to attempt
to work through a small opening. The line of incision is that for a
partial excision of the upper jaw (see p. 220). It is certainly not necessary
to remove the orbital plate and 1t is also unnecessary to remove the
periosteum of the hard palate, but it is well to remove the rest of the
bone and if the muco-periosteal hard palate be turned aside, in the
way already described (see p. 221), and an incision carried through the bone
below the orbital margin, the lower part of the maxilla can be removed
by dividing the palate process to one side of the middle line, the frontal
process of the bone below the orbital margin and the malar process
externally. The posterior part of the antrum, which generally breaks
off, can be chipped away; in this way free access is obtained to the
naso-pharynx. The base of the tumour can then be properly dealt with.
After all, the deformity resulting from an operation of this kind is extremely
slight.  The line of incision need not be carried very far out along the
orbital margin and, when carefully united, hardly shows, while the cavity
left is shut off from the mouth by the hard palate and the sinking-in
of the cheek is comparatively slight, more especially as no portion of the
malar bone need be taken away.

When the tumour is malignant and sessile, no operation short of a
partial excision of the upper jaw such as the above will give satisfactory
access to the part; with such an operation there is a perfect view into the
naso-pharynx if the pterygoid process be also cut through. Such a procedure
is described by one of us in the Lettsomian Lectures for 1897.1 In the
case detailed in these lectures the access to the disease, after removal
of the lower part of the upper jaw and the pterygoid processes, was perfect
and, although a portion of the Eustachian tube was involved, it was removed

Ysee also Odjects and Limits of Operations for Cancer, by W. Watson Cheyne.
Bailliere, Tyndall & Cox. 1897.
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thoroughly and with practically no bleeding. In that case a preliminary
tracheotomy was performed, but it must be admitted that the bleeding
was so slight that it proved to have been unnecessary. .\t the same
time it is probably best in all these operations in the naso-pharynx to
start with a preliminary tracheotomy. Even if it be not necessary,
it adds to the comfort of the surgeon and enables him to devote his
full attention to the thorough removal of the disease, while at the same
time it does not materially add to the dangers of the procedure.



SECTION [V —-THE LARYNYXY AND TRACHE:L

CHAPTER XX.
CONGENITAL AFFECTIONS: INJURILS.

PERSISTENT THYRO-GLOSSAL TRACT.

THis embryonic structure commences at the foramen caecum on the
dorsum of the tongue and runs downwards in the middle hine of that
organ, passing between the posterior surface of the body of the hyoid
bone and the front of the thyroid cartilage to the isthmus of the thyroid
gland ; the thyroid isthmus is developed from it. As a rule the cntire
tract 1s obliterated, but the whole or a portion of it may remain and
give rise to a central fistula which is situated just above the thyroid isthmus.
In other cascs again the tract may be obliterated at both ends and
an unobliterated portion in the centre may become dilated, leading to the
formation of a cyst, either in the neighbourhood of the base of the tongue
or very commonly just in front of the thyro-hyoid membrane and extending
upwards behind the hyoid bone.

TREATMENT.—(a) Of a fistula.— Sometimes a thyro-glossal fistula
may cause very little trouble and it may not be necessary to adopt any
treatment for it.  Operation should never be lightly undertaken, as the
satisfactory treatment of this condition is a matter of very considerable
difficulty. In many cases, however, the fistula discharges fairly freely and
is a source of so much irritation and discomfort to the patient that he
insists on something being done.  The only treatment likely to do any
good 1s an attempt to dissect out the fistula completely. It will not close
until its epithelial lining has been entirely removed, and any attempt short
of excision, such as destruction by caustics or the cautery, invariably fails.

The removal of the fistula, if complete, is not easy. An incision is carried
downwards from the upper border of the hyoid bone, diverging below so
as to enclose the orifice of the fistula.  The fistulous tract is defined
by passing a stout probe along it. and its wall is then dissected out.
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Difficulty is met with when the posterior surface of the hyoid bone 15
reached, in cases where the sinus runs higher, because it is not at all easy
to remove the upper part of the tract. In these cases, after having cleared
the fistula well up to the hyoid, the skin incision should be prolonged
upwards towards the chin and the tongue muscles separated until the
fistulous canal is exposed above the bone: the separation is then continued
and the entire tract removed. It is well to put in a drainage tube above
the hyoid for a few days.

(b) Of a cyst.—A cyst is likewise very troublesome to treat. If not
removed, it tends to increase in size and may cause not only deformity
but interference with the patient’s comfort. Tapping is of no use whatever,
while the operation of complete extirpation is even more difficult than the
removal of the upper part of the fistulous tract described above, on account
of the wide lateral extent of the cyst. Nevertheless, if the cyst be a cause
of serlous annoyance to the patient, it must be removed in a manner
similar to that recommended for removal of the duct.

ENLARGEMENT OF THE THYRO-HYOID BURSA.

Enlargement of the thyro-hyoid bursa is not at all uncommon, and the
diagnosis between this condition and a cyst in connection with the thyro-
glossal duct is sometimes a matter of considerable difficulty. The distinct
limitation of a bursal sac, its central situation and the fact that it bulges
below the hyoid bone rather than above it, are points in favour of a
bursal swelling.

Treatment.—The simplest plan is to dissect out the bursa, and, if
that be done, it is a matter of indifference whether the diagnosis has been
right or wrong. .\ vertical incision commencing a little above the upper
border of the hyoid bone and carried downwards to the lower end of the
cyst will expose its anterior wall, which is then defined laterally by pushing
the tissues aside, and the bursa is readily shelled out.

INJURIES OF THE TLARYNX.
FRACTURES OF THE HYOID BONE. -These are extremely rare

and generally result from direct violence, such as suicide by hanging or
attempts at throttling. In death from hanging, the body of the bone is
often broken, whereas in attempts at throttling the fracture usually occurs
at the junction of the body with one of the cornua. The injury is generally
accompanied by serious symptoms. The pain is great and, if the fracture
be compound into the throat, as it frequently is, there may be scvere
hemorrhage from the mouth: the difficulty in swallowing and speaking
may be also very marked. Later on, severe dyspncea with constant cough
and expectoration are very likely to occur from the inflammatory disturbance
about the fracture.
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Treatment.—The displacement is best reduced by manipulation.  the
throat 1s painted with a 107, solution of cocaine, and the forefinger
of one hand is introduced into the pharynx whilst the other hand outside
manipulates the fragments into position. Should cocaine be msufficient
to enable the patient to tolerate this, a general anasthetic must be given.
Although reduction of the deformity is casy, there is great ditficulty
keeping the fragments i position. .\n attempt may be made to prevent
all lateral movements as well as flexion and extension of the neck by a
properly moulded pasteboard or poroplastic collar, and the patient should
be restricted from swallowing as far as possible for the first three or four
days, food being given entirely per rectum. In addition to this he should
be kept as much as possible in the upright position.

The results thus obtained are very disappointing, and a better method
would seem to be to expose the fragments immediately through an external
mcision and to wire the ends together. In simple fracturcs this method
gives the patient immediate relief from pain and avoids the possibility of
the deformity subsequently interfering with the proper action of the larynx.
The bone can readily be exposed by a transverse incision over the seat
of the fracture, care being taken in deepening the incision not to go
too far back or too low down, which would endanger the superior laryngeal
nerve. The bone 1s then wired in the ordinary manner (see Part III., p. 52).

In a compound fracture, an external opening, such as would be necessary
in the above operation, will be actually beneficial by providing suitable drain-
age and preventing the cedematous inflammatory swelling which is apt to give
rise to considerable trouble.

FRACTURES OF THE CARTILAGES OF THE LARYNX. —
These fractures are of considerable rarity, and are produced by causes
similar to those giving rise to fracture
of the hyoid bone. The injury is very
serious, a large proportion of the cases
terminating fatally from the obstruction
to respiration consequent on the displace-
ment of the cartilaginous walls of the

Fi6. 70—Larvacotosy Tuse.  The aross  1arynX.  If the case be left untreated, this

¢ jtion of the tube s oval, the short diameter  ghstruction rapidly increases owing to the

inflammatory reaction around the part,

whilst in any case it may come on after an interval, even when there has
been no difficulty in breathing immediately after the accident.

Treatment.—7f there be obstruction to the breathing, 1t is advisable to
perform /Jarvagofomy at once. A small vertical median incision is made
over the crico-thyroid space, its edges are well retracted, the muscles are
separated, the crico-thyroid membrane is opened by a transverse incision,
and a suitable laryngotomy tube (see Fig. 79) is inserted. The surgeon
should at the same time enlarge the incision upwards and exposc the
ale of the thyroid cartilage. He can then bring the fractured portions
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into apposition and secure them by a few catgut sutures. As a rule the
laryngotomy tube can be left out after five or six days.

IWhen there is no impediment to respiration, it is unnecessary to have
recourse to any active treatment if the patient can be kept under close
observation. The parts should be kept at rest by the aid of a suitably
moulded poroplastic collar, and union takes place readily. Should cedema
of the glottis supervene, intubation of the larynx (see p. 422) may be called
for. Should the patient be so situated that the surgeon is not readily
available in case urgent symptoms arise, it will be safer to introduce a
tube by intubation or to perform tracheotomy (see p. 248) in the first

instance, or at any rate immediately on the appearance of the slightest
swelling.



CHAPTER XXIL
CUT THROAT.

THis may be either suicidal or homicidal ; in the latter case the structures
arc generally more extensively damaged than in the former, and it is in
them especially that wounds of the important vessels and nerves of the
neck most frequently occur. In suicidal wounds of the neck the chief
damage as a rule is inflicted on the left side, but the sterno-mastoid by
contracting usually protects the large vessels from injury. The extent and
situation of the wound varies considerably in different cases. Usually the
incision runs across the thyro-hyoid membrane or just above the hyoid
bone. It is rare for the trachea itself to be opened in suicidal cases; in
some however the thyroid cartilage may be cut through. It is rare in any
case for the larger vessels, the carotid artery and the internal jugular vein,
to be injured; the bleeding usually comes from the larger veins joining
the jugular, especially the superior thyroid and lingual. It is most con-
venient to divide the cases up into those in which the air-passages are not
implicated and those in which they arc nvolved.

1. Wounds not implicating the air-passages.—\Wounds through the
thyro-hyoid membranc or above the hyoid bone do not necessarily implicate
the air-passages although, when carried deeply, they may do so. For
example, when the incision is in the former situation the base of the
epiglottis may be cut across; when above the hyoid bone, part of the
epiglottis may be severed and the pharynx opened: but there is no
communication with the larynx or trachea.

2. Wounds involving the air-passages.—Wounds of this kind are
much more serious on account of the complications, both immediate and
remote, which may follow them. Thus, the large vessels or nerves in the
neck may be divided, but this is rare in suicidal cases. If there be a
deep wound above the hyoid bone therc may be very free blecding from
the lingual or facial arteries or veins, and the tongue muscles may be cut
through to such an extent that the organ may fall back over the aperture
of the larynx and death from asphyxia may occur.
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When the incision is through the thyro-hyoid space, the base of the
cpiglottis may be severed, and a similar obstruction to respiration 1s then
produced. In this case also there may be free bleeding from the
lingual or superior thyroid vessels. The superior laryngeal nerve may also
be divided, and in this, as well as in the next group of cases, the blood
may pass down into the trachea and may actually choke the patient.

When the wound of the air-passages is through or below the thyroid
cartilage the oozing 1s generally very free indeed, and there i1s great risk
of rapid asphyxia from the entrance of blood into the air-passages. Should
the trachea be completely divided, the risk of asphyxia will be still greater,
as the interference with respiration is then due not merely to entrance of
blocd but to actual displacement of the two halves of the tube. The
recurrent laryngeal nerve is also frequently injured in these cases, and the
carotid artery may be also divided, especially if the cesophagus be wounded.

Amongst the later complications may be mentioned septic infection of
the wound, leading to diffuse cellulitis extending down into the mediastinum,
and bronchitis and broncho-pneumonia, the latter being especially apt to
occur, as the patient i1s often in a low state of health at the time of the
self-inflicted wound.  Among the less frequent sequele are emphysema of
the neck, an aé¢nal fistula, subsequent laryngeal stenosis or paralysis of
one vocal cord following division of the recurrent laryngeal nerve. Apart
from these complications, the fact must never be lost sight of that the
patient is very likely to repeat the attempt upon his life.

Treatment.—1. When the air-passages are not implicated.—There is
nothing of special importance in these cases, the treatment following the
lines for ordinary wounds. The main essentials are the arrest of bleeding,
and the disinfection and proper suture of the wound. The bleeding is
usually very slight when the air-passages are not opened, because the
incision does not extend deeply. Sometimes however, when the attempt
has been made with a sharp-pointed knife thrust deeply into the neck to
begin with, there may be serious hemorrhage ; under such circumstances,
if the patient be still alive when the surgeon sees the case, the first
thing to be done 1s naturally to apply firm digital pressure to the bleeding
point. The best way to do this is to thrust the thumb firmly into the
wound and, placing the fingers and palm of the hand over the back of
the neck, to press strongly backwards. The wound is then enlarged or
its edges retracted and all blood-clot is removed. Should the bleeding
be satisfactorily arrested by the temporary digital pressure, the next step
15 to wash the wound out thoroughly with 1-20 carbolic lotion and dis-
infect it in the ordinary manner. Then, if the bleeding comes from
some of the smaller vessels, these can be seized and tied; if one of the
larger trunks be injured, it will be necessary to extend the incision upwards
and downwards over its course, to divide the deep fascia, separate the
parts freely and have the wound well retracted. The surgeon then
transfers the duty of compressing the bleeding vessel to his assistant, who
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applies pressure above and below the opening, and the injury to  the
vessels can be examined and dealt with in the ordinary way. This will
usually take the form of ligature above and below the scat of injury.

It is quite likely that it will be necessary to make use of an infusion
of saline solution, as the amount of blood lost may be very great.  Should
this be the case, the infusion should be carried out immediately after the
surgeon 1s satisfied that the compression of the Dbleeding spot 1s effectual
and before he proceeds any further. The salt solution should be intro-
duced through one of the veins of the arm in the usual manner (sec Part I,
p. 136), and as soon as the cannula has been tied into the vein and
the infusion started, its administration should be taken over by an assistant
or a nurse, whilst the surgeon busies himself with disinfecting the wound
and arranging for the permanent arrest of the bleeding. When the vessels
are tied, the condition of the nerves must be investigated and, if any be
found divided, they should be sutured if possible. If the base of the
epiglottis has been cut across it should be fastened in position by two or
three catgut stitches. The soft tissues connecting the hyoid bonc and
thyroid cartilages should then be sutured as accurately as possible, or,
when the incision 1s higher up, the muscles of the base of the tongue
must be united; in most cases a drainage tube will be unnecessary, as
the wound is clean-cut.

2. When the air-passages are involved.-—The following four points
have to be considered :—(1) The arrest of hamorrhage; (2) the prevention
of asphyxia; (3) the treatment of the opening into the air-passages; and
(4) the measures to be taken for avoiding subsequent complications, par-
ticularly cellulitis and broncho-pneumonia.

When the patient is first seen the two most urgent points to be attended
to are the arrest of lucmorriage and the prevention of asphyxia. If there
be embarrassment of respiration, either
from the passage of blood down the air-
passages or obstruction to the laryngeal
aperture by the tongue, the first thing
1s to apply firm sponge pressure to the
wound so as to arrest the bleeding tem-
porarily, and then rapidly to open the
trachea. As soon as this is done, the

} patient’s head should be lowered, and
%:gre%1§;§I§}§rio‘fp§§;u\d:}?riz(;:I‘di(:;n:;:z?é;gz ;he op.emng n the‘ 'trachea hf:ld wide
o S e S e g part so as to facilitate the escape of

blood : this may be further aided by
tickling the trachea with a feather. When the clots have been coughed
up, the tracheotomy tube should be introduced, and this should be a
Hahn’s (see Fig. 8o) or a Trendelenburg's tube (see Fig. 81), if one be
at hand, so as to shut off the air passages and prevent the further escape
of blood into them, whilst the surgeon is attending to the wound higher
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up. Should neither of these tubes be at hand, the same result may
be obtained by packing the trachea firmly above the tube either with
a small sponge attached to a sitk thread or with a strip of gauze.
Should the latter material be used, care must be taken to sce that it
cannot be sucked into the trachea, and a long strip should therefore be
used, one end of which 1s left hanging well out of the wound. As an
additional precaution it is well to tie a long silk thread to this so that,
should it slip in, it can easily be pulled up, as it is not at all uncommon
for it to be gradually sucked past the tube in the violent attempts at
respiration.

The surgeon’s attention is next directed to the arrest of the hemorrhage.
This should be done in the usual manner, and what has already been
said with reference to wounds not implicating the air passages applies equally
here (see p. 239). In disinfecting the wound, particular care must be taken
to see that none of the strong disinfectants run into the trachea.

e T T e e
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Fi1G. 81.—TrRENDELENBURG'S Tantpon Caxnvra. The cannula with its inflating end
is seen at the left side of the figure, on the right is the chloroform apparatus referred to
on p. 260.

The next point is #ke treatment of the wound in the air-passages. When
tracheotomy has been performed there need be no hesitation at all about
closing this entirely.

When the incision runs through the larynx itself, the cartilages are
united by catgut sutures, and a careful examination must always be made
to see whether the vocal cords have been injured: 1if so, the divided
structures must be carefully sutured. When the trachea is divided, one or
two stitches usually suffice to maintain the edges in apposition: should
the tube be completely divided, three stout stitches, one central, and one
on either side, should be employed to fix the two halves together, and a
few finer stitches in between will complete the apposition.

After the opening into the air-passages or the pharynx has been com-
pletely shut off, the divided structures in the neck are sutured together
layer by layer and the skin wound is closed, a drainage tube being inserted
at one angle of the wound, as its asepticity cannot be guaranteed.
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When a tracheotomy has not been done, the question of the feasibihity
of completely closing the opening into the air-passages is not so simple,
and will depend largely upon the nature of the injury.  Should this be
extensive and should the wound be closed in the manner just described,
considerable emphysema 1s hikely to occur and in addition there may be
cedema of the glottis or even hamorrhage into the larynx causing con-
siderable embarrassment to respiration : septic pneumoma is also likely to
follow.  Hence, with very few exceptions, we strongly recommend  that
tracheotomy should be done in all cases of cut throat, a tube introduced
and, for the first few hours at any rate, the communication between the
larynx and the trachea cut off, either by the employment of onc of the
special tubes mentioned (see p. 238) or by packing with gauze. When this
is done, the wound in the air-passages may be closed without hesitation.
The use of the tracheotomy tube 1s still more important when the superior
laryngeal nerve has been wounded, because the resulting anesthesia of
the glottis hinders the patient from coughing, and food or septic discharges
may pass into the air-passages and ygive nse to a very fatal form of
pneumonia. In these cases a Hahn's or Trendelenburg's tube should be
used until healing has occurred, and should be changed twice daily.

The wound is dressed in the usual manner and 1t is advisable at the
end of the operation to employ an infusion of saline solution, followed
if necessary by subcutaneous injections of strychnine and digitaline (scc
Part 1., p. 140) to combat the shock, which is often profound and is due
partly to the injury, partly to the loss of blood, and partly to the patient’s
general enfeebled condition before the attempt at suicide.

After-treatment.—The patient should be put to bed with the head bent
well forward on to the sterum, so as to take off all tension from the wound.
The head may be flexed by a large firm pillow beneath it and prevented
from rotating by sandbags on each side. In addition, if the patient be
restless, a firm bandage may be applied around the head, from the front
of which long strips pass down to be fastened to the foot or sides of the
bed. For the first few hours at any rate it is advisable to tie the patient’s
hands to the sides of the bed, and the case must be watched night and
day to restrain the restlessness and particularly to see that the patient
docs not tear off the bandages. The bed should be surrounded with a
tent containing a steam-kettle, to the vapour of which terebene or eucalyptus
is added. The use of a steam-kettle however is open to much discussion,
a good many surgeons considering that these cases do better without it.
In any case. a thin layer of gauze wrung out of warm water and sprinkled
with terebene should be placed over the orifice of the tracheotomy tube
and fresh terebene or eucalyptus oil should be dropped on it from time
to time so as to keep up a constant antiseptic inhalation.

The administration of some sedative, such as bromide of potassium
and chloral, or if this fail, the hypodermic injection of hyoscine hydro-

bromide (gr. y15) 15 generally necessary on account of the patient’s
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restlessness ; morphine as a rule is objectionable as it increases rather than
diminishes this. s much nourishing food as possible should be given
and, unless the patient be extremely weakly, it is well for the first few
days to confinc its administration to the rectum, enemata containing half
an ounce of brandy and two ounces of peptonised meat juice being given
alternately with zymimised suppositories at two-hourly intervals. s the
patient begins to recover, food may be administered by the mouth, but
the question whether this may be given in the ordinary way or whether
a stomach tube should be used will depend very largely upon the conditions
present. When the superior laryngeal nerve has been injured, or when
there 1s extensive damage about the base of the tongue, feeding should
always be carried out through a stomach tube and great care must be
taken to see that the tube does not pass into the larynx. Should there
be any doubt on the point, as there may be when no tracheotomy tube
has been used, it is well to run a few drops of boracic lotion through the
tube after its introduction and before food is given: should the tube be
in the air passages, cough will be at once excited, and no harm will
be done by the introduction of the boracic lotion.

3. Of complications.—.Sepsic pueumonia—Once this affection has set
in, the chances of doing any good are very slight indeed, but the treatment
should be conducted on medical lines, and will consist mainly in the
administration of concentrated and nutritious food and free stimulation by
alcohol, ether, strychnine, etc. The patient should be propped up into

the sitting position and large jacket-poultices applied to the affected side
of the chest.

Cellulitis of the neck—Free incisions must be made wherever necessary,
but care should be taken in planning them and in arranging the dressing
to prevent as far as possible any entrance of septic material into the air
passages.

The treatment of the other sequele, such as aérial fistula, stenasis of
the larynx, etc., will be subsequently referred to.

PT. V. Q



CHAPTER XXIlk
FOREIGN BODIES IN THE AIR PASSAGES.

Foritcx bodies may cause either dyspneea or actual asphyxia, whether
they lodge in the pharynx about the upper aperture of the larynx, or
whether they enter the air passages proper.

FOREIGN BODIES IN TITE PHARYNX.

IForeign bodies lodging in the pharynx must of course be of large size,
and usually consist of masses of food either swallowed or vomited, tooth-
plates, etc.  These interfere with respiration mechanically and a sudden
and fatal asphyxia may result unless prompt and effectual treatment be
adopted.

Treatment.—In all cases in which the patient is suddenly attacked
by asphyxia, either during eating or after vomiting, the first thing 1s to
force open the jaws : this may be done, if no gag be at hand, by introducing
the handle of a knife, a spoon, or any other convenient article, betwcen
the teeth and levering the jaws apart.  The finger is then pushed well
back into the pharynx and swept round the orifice of the larynx in search
of the foreign body causing the obstruction. If the foreign body be outside
the air passages proper, it can generally either be pulled up with the finger
or pushed down into the wsophagus. When the source of obstruction is a
tooth-plate, however, it may not be casy to dislodge it, and in that case
rccourse must be had to immediate laryngotomy (see p. 234) to save the
patient’s life.  After that has been done and a tube introduced, further
efforts should be made at once to remove the foreign body. .\s a rule
the patient will begin to Dbreathe directly the laryngotomy is done, but
when this 1s not the case, artificial respiration should be commenced and
the surgzeon should then proceed to cxtract the foreign body. This should
be done with forceps bent at a right angle and guided by a frontal
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mirror if the circumstances permit. When the foreign body is a tooth-
plate, the chief obstacles to removal are the sharp hooks projecting from it
which catch in the tissues: these may be so firmly impacted that it is
necessary to break up the plate with cutting forceps before it can be
extracted. s soon as this has been done and the natural breathing has
been restored, the laryngotomy tube may be taken out and the wound
allowed to heal. No stitches should be inserted as otherwise emphysema
15 likely to occur.

FOREIGN BODIES IN THE LARYNX AND TRACIHE.\.

Foreign bodies may enter the larynx from some sudden inspiration
during swallowing, such as is caused by laughing or talking whilst eating.
Sometimes the accident may occur during sleep.  Artificial teeth are the
most common foreign bodies in adults: buttons, sweets, fruit stones, and
small toys in children.  Sometimes the material entering the larynx may
come from the stomach, as for example when vomiting occurs when a
patient 15 drunk or under an anzsthetic.

Symptoms.—A\ large foreign body may completely obstruct respiration
and give rise to most urgent dyspneea calling for immediate tracheotomy,
the removal of the foreign body being carried out subsequently. In any
case its impact in the larynx excites sudden pain, violent cough and a fit
of choking accompanied by intense terror. .\ fatal result may ensue, not
only when the body 1s large enough to block the larynx completely, but
also when 1t is not, as a result of the acute spasm it gives rise to. Should
the spasm not be immediately fatal, it subsides after a time and the body
may then be retained in the larynx, the trachea or the bronchi and pro-
duce very few symptoms, of which the chief are a slight cough and a
sense of discomfort. This may continue for a very long period, but as
long as the foreign body remains in the air passages the patient 1s in
constant danger of spasm of the glottis should it alter its position.

-\ smooth, rounded body lodged in the ventricle of the larynx may
give rise to no symptoms after the initial convulsive attack has passed off,
but a sudden suffocative attack should always excite the suspicion of a
foreign body, espeeially in children, cven when no definite history can be
obtained, If the body be sharp, it may cause heemorrhage, and the blood
in the air passages may cause severe dyspneea. In other cases inflam-
matory swelling occurs in the course of a few davs, with increasing
dyspneea.

In other cases again, a small body, such as a button or a fruitstone,
may pass into the trachea, in which it may remain freelv movable, or it
may be drawn onwards and impacted in one of the bronchi, usually the
right, the opening of which is larger and in a more direct line with the
trachea.  When the body is movable in the trachea, the patient, after the
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first spasm has passed off, can breathe fairly Treely as long as he remains
quict, although respiration is usually somewhat noisy and  rattling. s
soon, howcever, as he exerts himself or coughs, the Toreign body s
driven up aganst the glottis and sets up fresh spasm. This condition 1s
not common however as, if the body be small enough to pass mto the
trachea, 1t generally becomes impacted in a bronchus which it Dlocks
cither partially or completely according to its shape and size. 1, howcever,
the body be sharp, 1t may become impacted in the trachea: i one case
in which we operated a piece of bone had remaied there for vears, giving
rise to stenosts which had been looked upon as syphilitie,

A foreign body impacted in a bronchus generally causes partial or entire
collapse of the corresponding lung. Tt acts as a ball-valve, preventing air
entering on inspiration, but allowing a certain amount to escape on expiration
until the collapse becomes complete. .\ foreign body thus impacted gives
rise to inflammation in the bronchus around it, whilst the collapsed portion
of the lung 1s very likely to become the seat of pnecumonia.  The inflimmation
around the foreign body may gradually loosen it, and after some days a
recurrence of the laryngeal spasm may indicate that 1t is again loosc and
has been projected up against the glottis.  In other cases again an abscess
may form and may burst into the trachea, so that the patient coughs up
large quantities of pus, or it may burst into the pleura, when it 1s followed
by empyema, or into the mediastinum, in which case 1t may give rise to
fatal cellulitis.

Treatment.—.\ny foreign Dbody, whether it gives rise to immediate
serious symptoms or whether it has hecome impacted and 1s accompanied
by less serious symptoms, should invariably be removed if possible.  The
methods of removing 1t vary of course with the nature of the foreign body,
with its situation and with the symptoms it produces.

(a) Of foreign bodies in the larynx. —\Whenever there 1s urgent
dyspneea, and particularly in children, trachcotomy should be performed
as soon as the case 13 seen. In adults, if there be no marked dyspneea and
if the patient be tolerant of intra-laryngeal manipulations, an attempt may
be made to remove the foreign body with forceps, if it can be seen on
laryngoscopic examination.  The pharynx and larynx are thoroughly
anasthetised by spraying with cocaine and brushing the aperture of the
glottis over with the drug, and then the situation and character of the body
are ascertained by a laryngoscope.  Suitable laryngeal forceps, guided
by a laryngoscopic mirror, may then be introduced and the body cx-
tracted as gently as possible.  In children an attempt may be made to
extract the body with forceps guided to the larynx by the finger, but n
them it will usually be safer to perform a preliminary high tracheotomy
(REG ip. 2l

In all cases where the above methods fail, or where they cannot be
emploved owing to the situation or the nature of the forcign body, thyrotomy
should be performed ; indeed, in the majority of cases callinz for trachcotomy,
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it is better to continue the operation and perform a partial thyrotomy so
as to remove the foreign body immediately, For this purpose, when the
trachca has been opened, a Hahns cannula should be introduced, or the
packing above described (see p. 239) should be inserted above an ordinary
trachcotomy tube. The incision is then extended vertically upwards, the
cricoid cartilage is split in the middle line together with as much of
the thyroid cartilage as may be necessary for free inspection of the
mterior of the larynx. It is of course highly desirable to avoid splitting
the thyroid cartilage completely, so as not to risk any disturbance of the
vocal cords.  When the thyrotomy has been done, a smooth foreign
body can wusually be pushed up from below into the pharynx; failing
this, it may Dbe grasped with forceps which are then pushed up into
the pharynx and the foreign body 1is seized from the mouth. Unless
the body be very small, there i1s a risk of lacerating the vocal cords
if attempts be made to pull it downwards through the glottis.  When
the foreign body i1s angular and its removal therefore is likely to lead
to laceration of the parts above the cords, as for example an artificial
tooth fixed with a hook, it is essential to split the thyroid cartilage
completely.

After the body has been extracted, the edges of the cartilages should be
accurately united and the wound closed above the tracheotomy tube.  Should
the thyroid cartilage be only partially divided, its accurate closure is quite
simple.  Should it be necessary to split it entircly, it is well before doing
so to make a superficial transverse incision across the front of the cartilage,
so as to provide a guide for its accurate adaptation when its two halves
arc afterwards brought together. The tracheotomy tube should be left
in for two or three days until all danger of cedema of the glottis has
passed off.

(b) Of foreign bodies in the trachea.—When the foreign body is
in the trachea, immediate tracheotomy should be performed; when the
body is loose a high tracheotomy will suffice. The opening should how-
ever be free enough to permit the body to escape easily. The best procedure
1s to insert a sharp hook on each side of the middle line through the trachea
before it 1s opened (see p. 249). The incision is then made and the hooks are
pulled upwards and outwards on each side ; the trachea is thus fixed and the
incision into it widely dilated: When this is done, the surgeon should be
on the alert to catch the foreign body should it be projected upwards opposite
the incision. It has more than once happened that the foreign body has thus
shown itself, but, the opening not being sufficiently free to enable it to escape,
it has been sucked back and become impacted in the bronchus. As a rule,
if the body be small and the trachea be sufficiently freely opened, it is at
once shot out; should this not happen, the patient should be inverted and
shaken, or coughing may be induced by tickling the interior of the trachea
with a feather. Should this not be immediately successful, Golding Bird’s
trachea dilator (sce Iig. 82) should be introduced and kept in position for
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some little time so as to keep the lips of the incision widely apart, in the
hope that the body may be coughed up.

(c) Of foreigm bodies in the bronchus.- Should the foreign body
be evidently mmpacted in the bronchus, immediate steps should be taken
to remove it.  This should if possible be done at the time the tracheotomy
1s  performed. The situation of the body may often be detected by
means of a long probe, and attempts may be made to gently insinuate
the blades of a long, fine pair of forceps between it and the wall of the
bronchus.  Sometimes a probe bent into a hook insinuated past it may
succeed in dislodging the body, which is then expelled through the
tracheotomy opening.  In some cases removal may be facilitated by cxtending
the incision into the trachea downwards through the i1sthmus of the thyroid
as low as possible; it is always well to do this before abandoning the
operation, in cases seen immediately after impaction.

Fic. 82.—GoLpinG-Binn's Tracnean Divarton.

When it is found quite impossible to displace the foreign body, the
case may be left alone for some time in the hope that the inflammatory
process going on around it may cause it to become loosened, a large
tracheotomy tube being meanwhile introduced into the wound.

The foreign body may be situated so low down that it evidently cannot
be removed through a trachcotomy opening (as may be shown by a
radiograph) and attempts have been made to remove it by incisions
through the thoracic wall. When it is impacted fairly high up, a por-
tion of the sternum has been removed or this bone has been split and
the two halves pulled asunder so that the bronchus can be opened from
the front. Attempts have also been made to get at the body from behind
after resecting portions of the ribs, but these have usually failed.

In some cases empyema has resulted, the pus in the pleural cavity
communicating with the forcign body in the bronchus; should this be the
case, attempts may be made, after resection of one or more ribs, to
reach the foreign body from the outside of the chest. We have had a
very satisfactory case of this kind in which a boot-button was extracted
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from the left bronchus through the chest wall.  The great drawback
however here is the difficulty in getting the sinus in the chest wall to heal
as the aperture in the skin communicates directly with one of the larger
bronchial tubes : all attempts may fail even after a most extensive resection
of ribs.  These cases will be dealt with again in connection with the surgery
of the chest.



CHAPTER XNXTLIL
THE OPERATIONS UPON THE LARVNX AND TRACHEA.

TRACHEOTOMY.

Tut trachca may be opened either above or below the isthmus of the
thyroid, which usually hes over the third and fourth rings of the trachea;
the operation is consequently spoken of as the high or the low form
according to the situation of the opening relative to this structure.  In
practice, however, there 1s no strict line of demarcation between the two
forms of operation, because it is often nccessary to divide the thyroid
isthmus partially or c¢ven completely.  The operation in most frequent use
is the high tracheotomy, because the trachea is here more accessible, the
operation is less likely to damage important structures and can be more
rapidly done ; there is also less likelihood of septic cellulitis spreading from
the wound into the anterior mediastinum. When however the operation is
done n order to rcach a forcign body lodged in the bronchus, the low
operation 1s to be preferred as it enables the body to be reached more
L';‘lsil}'.

When it 1s nccessary to perform a preliminary tracheotomy for the ser-
tion of a Hahn's cannula, as in various mouth operations, it 1s usually best
to divide the thyroid isthmus partially or entirely, and this should always

be done in a preliminary tracheotomy for complete or partial excision of
the larynx.

HIGH TRACHEOTOMY.—The patient should be in a good light
with a firm sandbag bencath the neck so as to project the trachea well
forward. If an anwesthetic be given, i1t should be administered very slowly
so as to avold the risk of increasing the dyspneea.  Standing on the right of
the patient, the surgeon grasps the thyroid cartilage between the thumb
and middle finger of the left hand, while the index is placed upon the
thyroid notch so as to steady the trachea and to indicate the middle line.
Then, taking care that the chin, the thyroid notch and the sternum are
in the same straight line, a vertical incision in the middle line is com-
menced over the crico-thyroid membrane and carried down well below
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the level of the thyroid isthmus.  The crico-thyroid membrane can casily be
identified in all cases and the incision will generally be about two inches
fong. It is carriecd through skin and fascia until the interval between the
muscles running from the larynx to the sternum is exposed. The handle
of the knife, aided by a few touches of its point, will sutfice to separate
these muscles, which are then carefully retracted to an equal extent on
the two sides. In separating the muscles, care should be taken to avoid
puncturing the anterior jugular veins in the upper part of the incision.
These are often much dilated if there be much dyspncea, and the transverse
jugular branch joining them generally has to be divided. The best plan
15 to scize it in two pairs of forceps before it is divided and to tie it as
soon as possible.  When the muscles are well retracted, the isthmus of
the thyroid and the trachea covered by the deep layer of cervical fascia
come Into view. .\ transverse incision should now be made along the
lower border of the cricoid cartilage, curving somewhat downwards at each
extremity so as to detach the fascia running from that structure to the
1isthmus of the thyroid, and the latter is then pushed well out of the way by
stripping down the fascia with the handle of the knife. This is a better
plan than making a median incision through the fascia, and should always
be done when time allows, as it saves oozing that is very frequently
extremely troublesome. .\ double hook-retractor s now used to pull the
isthmus of the thyroid firmly downwards and to steady the trachea, whilst
a sharp hook is introduced through the trachea on each side of the middle
line, its point passing through the membrane below one of the rings and
emerging through the membrane above the same ring; these hooks are
given to an assistant to hold and the trachea is thereby steadied. The
knife is now inserted with its cutting edge upwards just below the second
ring of the trachea and made to divide this structure vertically in the
middle line as far upwards as the cricoid; immediately the opening is
made, 1ts edges are pulled apart by means of the sharp hooks.

When there 1s no urgency about the operation, as will be the case
when a preliminary tracheotomy is required before certain mouth and throat
operations, etc., it is well to arrest all bleeding before the trachea is opened.
When however 1t is done for urgent dyspncwea, no attention need be paid
to the bleeding until the trachea i1s opened and a tube has been introduced.
In these cascs the venous oozing is often extremely free and practically
uncontrollable from the great congestion of the parts, but it will stop

almost 1mmediately the trachea i1s opened and free respiration is estab-
lished.

Tracheotomy tubes.

Various forms of tracheotomy tubes are employed,
of which the best are Parker’s (sece lig. 83) or Durham’s lobster-tailed
tube (see I'ig. 84). Parker’s 1s more suitable for children, while Durham’s
1s Dest for adults, especially when the low operation is employed, as here
Parker’s may not be long enough to reach comfortably into the trachea.
The older tubes made in the form of a segment of a circle are bad,
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because the lower end of the tube

Is apt to press upon the anterior
wall of the trachea and cause seve

re ulceration, while at the same time its
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16, 83 —PARKEK'S TrAClikoToMy Ti AN Prior.,

long axis does not coincide with that of the trachea.
(see Fig. 85) is bad for permanent use as its sh

The Divalve tube
arp edges may cause

Fie. S.—Durn s Lopster-TarL TrAaCHEOTOMY T 11, with Pilot and inner tube.
ulceration of the posterior wall of the trachea, but it
emergency tube as it occupies a v
introduced,

1s a very valuable
ery small compass and can be readily

Fic. 25.—FcLiex's Bivarve Caxyzvra i I“~Er TCik,

The mtroduction of the tube in the high operation is perfectly easy if
the sharp hooks have been employed as described above to steady the
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trachca.  When they are not at hand, the trachea should be fixed as firmly
as possible with the fingers whilst it is being opened, and, immediately this
is done, the nail of the forefinger of the left hand is slipped in between
the edges of the incision and made to depress one side over which the
tube can be slipped into the trachea.

When the tube has been introduced, care must be taken to see that
air passes freely through it, as in fat patients in whom the trachea is deeply
scated, it 1s easy to force the tube down in front of or to one side of the
trachea. It is in these cases that a Durham’s tube is particularly valuable
as the thickness of the soft parts over the trachea may be easily allowed
for by altering the position of the shield. The tube before introduction
should be threaded with tapes which are passed round the neck and tied
together at some little distance from the edge of the wound so that the
knot does not interfere with the wound or press upon the vessels. Care
must be taken to see that it 1s not tied sufficiently tightly to embarrass
the venous circulation. After the tube has been inserted, one or two silk-
worm-gut stitches are introduced into the wound above and below the
opening so as to close the greater part of the incision.

The best dressing is a large piece of boracic lint spread thickly with
boracic ointment and slit vertically through half its depth so that it can
be drawn up on each side of the tube. A few layers of gauze wrung out
of hot water, and sprinkled with a little terebene, should be applied over
the orifice of the tube; this should be changed every half-hour or so and
kept moistened with hot water and terebene. The inner tube should be
removed two or three times a day and thoroughly washed ; should obstruc-
tion arise, it must be removed immediately and thoroughly cleaned out.
A special nurse must be employed night and day to see that the tube
works satisfactorily and it is important that all material coughed up through
the tube should be wiped away immediately with a fresh piece of gauze, so
that it does not get sucked back into the trachea. Should the trachea not
be thoroughly emptied, it 1s well to excite coughing occasionally by tickling
the interior of the trachea with a fine feather introduced through the tube.
These feathers should be boiled first so as to disinfect them, as otherwise
they may introduce septic material : they should be kept in boracic lotion,
which is squeezed out before the feather is introduced into the trachea.
Unless an obstruction occurs which cannot be remedied by the mere
removal of the inner tube, the outer tube should be left in position for
the first 24 or 36 hours, after which it should be removed once or even
twice a day if there be much discharge. .\ fresh tube should always be
at hand to be mmmediately introduced on the removal of the old one,
which should be thoroughly cleaned in cold water, boiled, and kept in
boracic lotion until required.

The subsequent management of the tube varies according to the con-
dition for which the operation is done. The point of chief importance
15 the time at which the tube can be left out. It is obvious that this should
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be done as soon as 1t 1s safe, as the irritation caused by a forcign body
i the trachea is harmful.  When the tracheotomy is done for larvngeal
stenosts, or for cancer in which no radical operation can be pertormed,
the tube of course must be retained permanently, but in other cases it s
merely a temporary expedient.  When the tracheotomy has been done for
the removal of a forcign body which has been successtully extracted, the
tube should only be kept m for a few hours. It should not be removed
at once as otherwise emphysema from the imperfect escape of air through
the external wound is likely to occur: after a few hours the tissues become
sufficiently glazed to render that improbable.  In cases of diphthera,
especially in children, the tube should not be kept in longer than is
absolutely nceessary, as otherwise there may be great difheulty in leaving
it out, for children rapidly lose the habit of breathing through the larynx;
moreover, granulation may occur in
the upper part of the trachea and
cause more or less complete block-
age. The factor that will mainly
influence the question of the re-
moval of the tube in these cases
is the amount of discharge coughed
up; as long as membrane and thick
mucus arc being expelled, the silver
mstrument must be retained and
the inner tube frequently changed ;
as soon, however, as 1t becomes

thin and watery, but 1s present in
suthcient quantity to render 1t 1m-
possible to dispense with the tube
entirely, the soft rubber form known as Morrant Dakers (sce Iig. 86)
should be substituted.  This 1s soft and flexible, and 1s therefore not
nearly so irritating or so likely to produce ulceration of the trachea. The
prolonged retention of a silver tube, especially if it does not fit perfectly,
I~ a frequent cause of severe ulceration of the wall of the trachca and

I1G. 85, Morrant Dakies Isxprac-Roverr Towe,

necrosts of the cartilages : in some cases cither a peri-cesophageal abscess
or a direct communication with the «wsophagus itself may form. The
mdia-rubber tube should never be used from the first, as, owing to its
softness, 1t may become occluded by the lateral pressure of the muscles of
the neck, and it should therefore only be emploved after the opening
has become fairly rigid.  In emploving the rubber tube carc must also be
taken to sce that 1t is properly made, as it has happened that the shield
has become detached and the tube has slipped into the trachca.  Should
this happen, it 1s usually fairly casy to introduce forceps into the trachca,
grasp the tube, and cradually withdraw it.  When the india rubber tube
is u~cd, a large hole should be cut in its upper convex surface, so that a
certain amount of air passes through the larynx as well as through the
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trachcotomy opening, and frequent attempts should be made by closing the
latter to accustom the chitd to breathe normally through the larynx.  When
it 15 found that the child can breathe freely after the external aperture
has been plugged, cautious attempts should be made to leave out the
tube.  In the first instance this must only be done when the surgeon or his
assistant s present, as spasm is very likely to occur in nervous children from
the mere thought that they are without the tube; this may necessitate its
immediate re-introduction.  In any case the tube should not be left out
for more than half an hour or so on the first occasion. Each succeeding
period may be gradually lengthened until in the course of about a week
it may often be given up altogether. Should the child persistently get
spasmafter the tube is removed, although it is obvious that therc is a
free passage through the larynx, it may be quite sufficient to restore confi-
dence by shortening the tube so much that the child wears little more
than a shield, bchind which cicatrisation of the wound can take place.
Another method of encouraging the use of laryngeal breathing is to
mcite the child to blow out a light, blow a whistle, play a musical instru-
ment, etc.

The question of the general treatment of the patient need not be
considered here ; that will of course depend upon the condition for which
the tracheotomy is done.

THE LOW OPERATION. This is usually performed when there is
no great hurry in opening the trachea, and where therefore the bleeding
can be properly controlled as it i1s met with ; as a rule, however, the haemor-
rhage 1s not so free as in the high operation. The preparation of the patient,
etc., 1s the same as before, and the incision should commence at the lower
border of the cricoid cartilage and be carried down through the skin as far
as the sternal notch. As the wound 1s deepened, however, care must be
taken not to go too deep at the lower part because the left innominate vein,
if distended, may bulge up close behind the sternal notch and may be
wounded : the anterior jugular vein may require ligature. In this operation
the deep cervical fascia is divided vertically from the lower border of the
isthmus of the thyroid, and it is well to notch it slightly by a transverse
mcision above; the isthmus of the thyroid can be then pulled well up by a
double hook.  The trachea is fixed and opened in the same manner as in
the high operation.

Difficulties in tracheotomy.—There are scveral difficulties requiring
mention in the operation of tracheotomy. In the first place #e trackea may
be mussed entrrely, especially in a small, fat child, and the operator in sceking
for it has been known to do serious damage to important structures in the
neck. This is best avoided by taking care before the operation that the chin
and sternum are in the same straight line, and that the incisions are kept
strictly to the middle line throughout. The finding of the trachea is further
facilitated by steadying the larynx between the thumb and finger, in the
manner recommended above, until the trachea is opened, and the surgeon,
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however much time may be of importance, should not be flurried i the
performance of the operation.

2\ cause of great embarrassment to inexperienced operators is the A mor -
rhage which may occur in urgent cases, and it is well to remember that,
however free it may appear to be, it is almost entircly venous and is due to
the great congestion of the vemns from the obstruction to respiration.  The
operator should therefore not stop to attempt to arrest 1t, for, as soon as the
opening into the trachea 1s made and respiration is freely established, the
vemns collapse and serious bleeding ceases.  If, after the trachea is opened,
the bleeding should continue, the operator will then have plenty of time to
retract the edges of the wound and clamp the bleeding points. .\ very good
plan in urgent cases 1s to turn the child over upon the face immediately the
trachea has been opened, so that the blood finds 1ts way externally and not
into the lungs. .\fter the child has been in this position for some time and
respiration has become normal, the hemorrhage is reduced to a mimmum,
and can be easily stopped by sponge pressure or by clamping one or two small
bleeding points.

o, 87.— Parner’s Avitovatic TracHEaL Dinarox,

Another thing that sometimes alarms the young operator 1s that e child
ceases breathing immedrately the trachea is opened.  In most cases this s due
to the fact that the patient takes an abnormally deep breath and fills the
lungs directly the opening is made, so that there is no immediate necd for
breathing. If the child be left alone, natural respiration will commence in a
few moments, and there is hardly ever need for artificial respiration.

Another point of the greatest practical importance is that the introduction
of a tube mav not establish free respiration.  This may be either because the
tube 1s not in the trachea or, if it be in proper position, because it is blocked
by membrane which has been pushed down in front of it.  .Another possible
cause 15 that the tube 15 of wrong shape, so that its end impinges against onc
of the walls of the trachea and thus becomes occluded.  'T'he best means of
avoiding blocking of the tube by membrane is to hold the lips of the incision
widely open for some little time, either by the sharp hooks mentioned above
or by introducing some form of dilator, such as Golding Bird's (see Fig. 82)
or Parkers (sce iz 87), and clearing the trachea with a feather, which both
mechanically removes membrance and excites coughing, by which it can be
expeltled.

More scrious cases are sometimes met with in which 2ie membrane has
spread doion to the bifurcation of the trachea. and is very difficult to remove.
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Under these circumstances it may be necessary to have recourse to a tracheal
aspirator, of which that introduced by Mr. Parker (see Fig. 88) is the best.
This consists of a catheter connected by an india-rubber tube with a small
glass vessel into which some cotton-wool is introduced so as to prevent the
possibility of membrane or mucus from the trachea entering the surgeon'’s
mouth as 1t 15 sucked out.

There may sometimes be considerable difficulty in the introduction of the
cannula. 'This is generally due to the opening in the trachea being made
too small, and it is further increased if the patient happens to have a
short, fat neck, so that the trachea is situated very deeply. Clumsy
attempts at introducing a cannula through an insufficient opening may
cause serious damage to the structures of the neck as the tube may be
forced down either in front of or to one side of the trachea, and this
may be followed by the most serious septic complications. Therefore,
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Fic. 88.—Parker's TracHeEaL AsriraTor. The glass cylinder 1s filled loosely with
cotton-wool.

before opening the trachea, the surgeon should bear clearly in mind the
size of the tube he is about to employ, and should always make the incision
free enough to enable it to be introduced without any difficulty. The
use of the sharp hooks above recommended (see p. 249) enormously facili-
tates this procedure, and with them it is almost impossible to go wrong.
Should they not be at hand, the manceuvre of depressing one edge of
the incision into the trachea with the finger-nail and slipping the tube
over it (see p. 251) will suffice. In inserting the tube it should first be
held with its long axis at right angles to the long axis of the neck until
the point is well within the trachea; it is then rotated round through a
quarter of a circle until its long axis coincides with the long axis of
the body and 1its introduction is completed.

Complications.—There are very few complications following this opera-
tion, most of the difficulties arising during the progress of the operation
itself.

Heemorrhage does not occur as a rule if care has been taken to ligature all
bleeding vessels before the child is put back to bed, but it may sometimes
occur in the later stages from ulceration of the trachea due to a badly-fitting
tube, or from free oozing from the granulations about the orifice.  The
best method of meeting this is either to dispense with the tube entirely or to
substitute the india-rubber one (see p. 252) as soon as possible.
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Cellulitis of the neck may sometimes occur from  infection of the
wound from the tracheotomy opening.  This condition is of course most
serious and  must be treated on the ordinary principles, namely, free
incisions followed by large boracic fomentations frequently repeated. The
arcat risk 1s that the affection may spread into the anterior mediastinum
and end fatally,

Lomplvsema 1s vare when a tube is employed.

Tracheotomy may be called for to relieve urgent dyspneea in diphtheria,
acute laryngitis, «wedema or stenosts of the  glottis, ete. We may add
here some remarks with regard to certain pomts in the operation when it
1s done for diphtheria.

Tracheotomy for diphtheria. —Chloroform 1s the best anwesthetic 1o use.
Some surgeons  hold  that an anwsthetic had  Detter not be employed,
but we arc of opinion that it 1s of great advantage so long as there is
entry of air through the larynx. It 1s mainly needed for the skin incision
and 1t prevents struggling and therefore further embarrassment of  the
respiration and consequently less troublesome hamorrhage.  Should it
be deemed advisable to operate without an anmsthetic, the child should
be rolled up 1 a large towel or sheet so as to confine the arms to the
sides, the legs should be fastened to the foot of the table, and an assistant,
whose duty it is to retract the wound, etc., should sit at the head of the
table and fix the patient’s head immovably between his elbows and fore-
arms as he holds the retractors. .\s soon as the trachea 1s opened, the
patient generally gives a violent cough, and large quantitics of mucus and
membrane may be expelled. The operator and his assistants must remember
the risk of infection under these circumstances, and must not therefore
be bending over the patient when the trachca 1s opened. .\ picee of
moist gauze should always be ready to throw over the wound as soon as
the opening 1s made.

It is important not to introduce the tube directly the opening is made
into the trachea, but to hold the cdges of the latter aside with sharp hooks
or a trachcal dilator, so as to allow free respiration and expulsion of as
much diphtheritic membrane and mucus as possible.  Indeed, if the child
15 quiet, it may be advisable to employ a tracheal dilator, such as Golding
Bird's (sce Tig. 82) in preference to a trachcotomy tube for as long as
24 hours.

When the membrane has extended below the tube, it is a good plan
to spray alkaline solutions. such as Dbicarbonate of soda (10-15 grains to
the oz.), or a saturated solution of biborate of soda, through it cvery
hour or two in order to soften the tenacious mucus and allow the trachea
to be more casily cleared. At the present  day  however, since the
introduction of antitoxin, not only is trachcotomy much less frequently
called for in this affection but there is not the same trouble in getting
rid of the membrane.
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LARYNGOTOMY

When the air passages must be opened with the least possible delay
for impending asphyxia not due to diphtheria, the most rapid plan is to
perform a laryngotomy. The steps of this operation have already been
fully described (see p. 234). If circumstances demand it, the operation
can be dorie 1n a few seconds by plunging a knife transversely through
the skin over the crico-thyroild membrane and passing along it the blades
of a pair of dressing forceps, or, where these are not at hand, a hairpin,
before it 1s removed.

The after-treatment of the case will of course depend on the cause of
the obstruction. When it 1s necessary to employ a tube permanently it is

better to perform a high tracheotomy and allow the laryngotomy wound to
close.

PT. V. R



CHAPTER XXI\
CANCER OF THE LARYNX.

EprrHELIOMA may arise primarily in the larynx or may spread to it from
the surrounding parts, such as the pharynx or the base of the tonguc.
When it is primary in the larynx, it usually starts about the basc of the
epiglottis or in the ncighbourhood of the cords. In the latter situation it
is generally unilateral at first, but later on affects both sides. It infiltrates
the sub-mucous tissue, attacks the cartilages and, if situated near the posterior
part, it invades the arytenoids and affects the pharynx over which it spreads
rapidly. s soon as it reaches the latter rcgion or penetrates the cartilages,
¢landular infection is very rapid, but, as long as the discase remains limited
to the larynx, the glands may be unaffected.

Symptoms.—These are often most distressing.  There is first much
hoarseness and cough, and, later on, dysphagia and excessive pain when the
growth rcaches the pharyngeal mucous membrane. Spasm and dyspncea
are common when one or both cords are implicated, and free hemorrhage
is not infrequent. The death of the patient is generally due to septic
pneumonia, but may occur from weakness or from asphyxia due to blocking
of the air passages by the growth or by hamorrhage.

Treatment.—This must be cither operative or palliative.  The latter
is fully dealt with elsewhere (see p. 340), and the cases suited for it
indicated.  Extirpation should be performed whenever it is possible; the
exact operation will vary with the situation and extent of the tumour.
LExcluding the cases in which the discasc has sprecad to the pharynx or
only affects the larynx secondarily (which will be dealt with in connection
with cancer of the pharynx), there is the choice of three procedures:
(1) Thyrotomy and removal of the growth from the interior of the larynx;
(2) partial laryngectomy. or removal of one half of the larynx; and (3)
complete laryngectomy or removal of the entire structure. The dangers
of these operations are cssentially those of sepsis, viz. cellulitis, septic
pneumonia or acute septiceenmia, with the additional risk of blood getting
into the trachea and cither causing asphyxia or setting up pneumonia
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subsequently.  The danger of local sepsis, although it cannot be entirely
avoided, may be minimised by adopting the preliminary precautious already
recommended for all operations of this kind (see p. 214), and 1s still further
guarded against by dividing the operation into two stages (wide nfra).
The dangers arising from the passage of blood into the trachea are avoided
by the means described on p. 260.

Lreliminary tracheotomy.—1It 1s well in all cases to commence with a
prelimmnary tracheotomy so as to block the communication between the
larynx and the trachea. Some surgeons advocate that this should be done
some days before the operation proper is proceeded with so that the patient
may become accustomed to breathe through a tracheotomy tube and that
he may be relieved of his laryngeal obstruction and may thus be in a
better condition to stand the operation. It is further urged that the
trachea becomes accustomed to the tube and there is thus less coughing
and less risk of bronchitis, whilst the length of time occupied by the
operation proper is diminished and the shock is consequently less. We
have adopted both plans, and on the whole we are in favour of performing
the tracheotomy mmmediately before proceeding to do the thryotomy. In
cases of extensive disease, however, when there are enlarged g¢lands in
the neck, there i1s a distinct advantage in performing the operation in
two stages, quite apart from any diminution in the irritation of the
trachea ; namely, there.is much less risk of suppuration in the neck
than if the various layers of the cervical fascia were opened up for the
removal of the glands at the same time that the larynx is removed :
the cellular planes are fairly well closed up before the larynx is removed,
and therefore the risk of septic infection 1s reduced to a minimum. It
1s also easier to prevent pus getting into the treachea if the operation be
done i two stages. In these cases, therefore, we would advocate that
the operation be divided into two stages, the first being the performance
of the tracheotomy and the removal of the glands in the neck, and the
second being the operation on the larynx itself. We are accustomed to
allow about a week to intervene between the two operations; some
surgeons advocate as long a period as a fortnight, but much will depend
upon the extent of the primary disease and the rapidity with which it is
spreading.

We are generally accustomed to perform a median tracheotomy, inter-
mediate between the high and low forms, dividing the isthmus of the
thyroid freely and introducing a tube between its two halves. This leaves
quite sufficient room above for the necessary operation upon the larynx,
whilst the trachea is not so deep as in the low operation and the tube
is more easily managed. When the operation is divided into two stages,
an ordinary tracheotomy tube is first introduced, but the opening in the
trachea should be made large enough to admit of the admission of a
Hahn's or Trendenlenburg’s cannula (see p. 238) at the second operation,
as 1t 1s not advisable to have to perform any further cutting operation on
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the trachea. At the second operation the Hahn's cannula! (sce Fig. 8o)
1s tnserted into the tracheal opening with a tube attached to it through
which the chloroform may be administered without the anwsthetist getting
in the way of the operator (see Fig. 81, p. 239).

Thyrotomy.—This operation is only suited for very carly cascs, but
it may be followed by extremely good results, both with regard to the
question of non-recurrence and also with regard to that of articulation, the
patient retaining a perfectly satisfactory though somewhat hoarse voice.
In most cases of intrinsic cancer of the larynx, the operation should com-
mence with a thyrotomy whenever it is considered that the disease is
quite local. This allows adequate inspection of the interior and the
surgeon is able to determine the best course to pursue. Before it 1s
undertaken, however, the position of affairs must be explained to the
patient and the surgeon should have leave to do whatever is necessary.
We have in several cases been agreeably disappointed in finding after
thyrotomy that the disease was more local than indications had seemed to
point to. This was notably the case on one occasion in which the
larynx seemed to be entirely filled with growth, but in which, on perform-
ing thyrotomy merely as a matter of routine and not in the hope of
finding the disease localised, it turned out to be a pedunculated mass in
the neighbourhood of the arytenoids which could be completely removed
by clipping through its pedicle. A median vertical incision is made in
the middle line, commencing at the upper border of the hyoid bone and
continued down to the lower border of the cricoid cartilage ; this incision
is carried right down to the cartilages. The tissues are dissected off the
thyroid cartilage for about half an inch on either side of the middle
line and the flaps held aside. A small superficial transverse incision is
then made in the thyroid cartilage about its centre so as to indicate the
proper position for re-uniting the two halves at the end of the operation,
and the cartilage 1s split in the middle line. Should this structure
be partially ossified, the crico-thyroid membrane is opened, and the car-
titage is split vertically by introducing one blade of a strong pair of
straight scissors beneath it in the middle line. The two halves are then
retracted firmly with sharp hooks, and the interior of the larynx is exposed ;
should the exposure be insufficient, short transverse incisions may be made
in the crico-thyroid and thyro-hyoid membranes. A small piece of sponge
firmly fastened to a stout thread may now be introduced into the upper
end of the trachea above the Hahn’s tube to make still more certain that
blood does not get into the trachea, and the further steps of the operation

I This may be prepared as follows: The tube is first boiled, and then a piece of firm
flat sponge, which has lain for some days in a 1-20 carliolic lotion, is  squeezed dry,
dipped in a 10" ethereal ~olution of iodoform, and wrapped firmly around the tubing.
The opposed surfaces are then stitched together and a piece of sterilised tape is finally
wound tightly round the sponge <o as to compress it. The whole is then dried. The
tape i removed before the tube i~ introduced dry into the trachea.
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are then determined upon. These will depend upon the size and situation
of the growth, but if this be limited to one side of the larynx and not
firmly adherent to the cartilages, an internal operation will often suffice.
Under these circumstances an incision should be made through the
mucous membrane at some little distance around the growth and carried
down to the cartilage. The perichondrium is then raised with an elevator
and the discased area removed.

When the disease is limited to the vocal cords and has not penetrated to
the cartilages, it is not absolutely necessary to strip off the perichondrium,
but this does no particular harm and makes the result more certain. The
bleeding is usually comparatively slight and stops on pressure.  After it
has been arrested, the sponge is removed from above the Hahn's cannula,
which by this time will have swelled sufficiently to block the trachea, and
it is well to leave the cannula in position for a few hours until the
oozing has entirely stopped.

The two halves of the thyroid cartilage must be united accurately by
catgut stitches. This is generally easy and there is little or no tendency to
displacement afterwards. The skin incision is then completely closed and
the patient put back to bed. The Hahn’s cannula is retained for six
or eight hours, when it is replaced by an ordinary tracheotomy tube,
which may as a rule be left out after 24 hours and the wound then
allowed to close. Unless the incision goes through the arytenoids or the
aryteno-epiglottidean folds, the patient can swallow quite well and may be
fed by the mouth without difficulty. There is often considerable coughing
during healing, but this passes off, and the result 1s usually very satisfactory.
The patient may sit up at the end of a week.

UNILATERAL LARYNGECTOMY.—Should the disease infiltrate
extensively and attack the cartilage but be still limited to one side, one
half of the larynx should be removed. This operation involves much
greater risk to the patient than does complete laryngectomy, done as recom-
mended on p. 263, on account of the free communication between the
pharynx and trachea ; therefore, should there be the least doubt as to the
limitation of the disease, the complete operation should be chosen.

Transverse incisions are added to the vertical one, one over the lower
border of the cricoid and the other over the thyro-hyoid membrane, and
the flap marked out is raised, the perichondrium being lifted with it
except when the cartilage 1s obviously diseased. This displays the outer
surfaice of the thyroid and cricoid cartilages. The latter is then divided
in the middle line in front with scissors, and the separation is carried
backwards so that the cesophagus below and pharynx above are detached
from the posterior surface. The ericoid is then split behind and the
separation is effected above in the neighbourhood of the aryteno-epiglot-
tidean folds. The surgeon must be careful not to leave disease behind,
but at the same time he must avoid encroaching too far on the mucous
membrane of the pharynx. The detachment 1s best effected with blunt-
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pointed scissors. Any bleeding vessels must be secured as they are cut;
the supertor laryngeal artery and nerve will of course be divided.

When all bleeding has been stopped, careful search should be made for
enlarged glands, and 1if any are present, the entire lymphatic area involved
is dissected out. The larynx is filled with strips of cyanide gauze which
should not be packed tightly enough to cause irntation: the object 1s to
arrest hemorrhage and prevent blood trickling into the lungs. The
transverse incisions are then brought together and one or two sitk
worm-gut stitches are inserted into the vertical one, room being teft for
the ends of the gause to emerge. If the neck has been opened for
the removal of glands, a drainage tube should be inserted at the most
dependent spot.

In this operation it is well to mscrt a fresh Hahn’s tube immediately
after the operation and to retain it for 24 or 48 hours, after which the
ordinary sitver tube may be substituted for i1t.  The packing should be
changed daily for three or four days, when it may be left out entirely and
the skin wound allowed to granulate. The tracheotomy tube may be dis-
continued at the end of a week if the case progresses favourably and
if there be no marked swelling or cedema about the wound.

The feeding after the operation will probably have to be by the rectum
for the first three or four days, but if necessary an wsophageal tube may
be passed once or twice daily as well and the patient fed by it. In
domg this, great care must be taken to pass the tube along the uninjured
side of the pharynx so as to avoid irritating the wound. Swallowing is
usually possible within less than a week, and when first attempted it is well
for the patient to lie with the head hanging over the bed with the sound
sitde downwards, so that the food runs along the healthy side of the
pharynx. .\ good plan 1s to make the patient swallow a small quantity
of boracic lotion before he 1s allowed to swallow food for the first time, so
as to see if 1t passes in the proper direction.  Should it run into the
larynx no harm will be done, as it will simply act as an irrigation to the
wound. Speech is generally reeovered soon after the power of swallowing
is restored, and the patient talks in a low, hoarse, monotonous voice,
though usually perfectly clearly and distinctly.

COMPLETE LARYNGECTOMY. s a rule, when thyrotomy and
internal removal of the growth are not feasible, complete laryngectomy is
required if any operation is to be performed at all.  This may be done
in two ways. On the one hand it may be so planned that, when the
patient recovers, an artificial larynx may be introduced between the trachea
and the opening into the pharynx: on the other hand, the operation may
be made to cut off permanently all connection between the pharynx and
the trachea. The mortality after the latter operation is very much less
than after the former because, when an artifieial larynx 1s to be subse-
quently fitted, the operation must be carried out in such a way that the
discharges from the wound and the pharynx very readily run down into
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the trachea,! whereas, on the other hand, where the pharynx is completely
shut off, the tracheotomy wound is protected from discharges and the
risks of the operation are comparatively slight. This is such an important
matter that In most cases we prefer the operation which completely shuts
off the trachea from the pharynx. In cases requiring the complete opera-
tion there are almost always numerous enlarged glands in the neck and
it 1s well to divide the operation into two stages (see p. z59). It must
be remembered that enlarged glands are very likely to be present on both
sides of the neck and both anterior triangles may therefore require to be
cleared out.* The removal of the larynx is done as follows:

2\ vertical incision is made from the upper border of the hyoid bone
down to a little below the lower border of the cricoid cartilage. Transverse
incisions are made at the upper and lower end of this and the two flaps
thus formed are dissected up freely. Usually it 1s well not to take
the perichondrium of the larynx.  After the sides of the larynx and the
attachment of the pharynx to it have been defined, the trachea should be
divided completely across below the cricoid cartilage and this should be
done somewhat obliquely from before upwards and backwards. The
esophagus and pharynx can now be peeled from the back of the cricoid
cartilage with a blunt dissector, which can generally be inserted between the
perchondrium and the cartilage, and thus there is less risk of injuring the
pharynx.  When the upper part of the cartilage is reached, the pharynx is
peeled off as far as possible right up to the aryteno-epiglottidean folds,
provided that these be not affected. When the point is reached above
which it 1s not safe to leave any more of the mucous membrane, this must
be clipped across, the epiglottis being also divided or removed altogether ;
a few snips of the scissors will now detach the larynx completely.  This
leaves a large gap communicating with the pharynx, whilst the obliquely
divided end of the trachea lies in the lower part of the wound.

The next step is to shut off the pharynx, and this is done by first of
all sewing up the mucous membrane with a separate row of stitches, the
mucous surface being turned inwards as far as possible. It is best, if
possible, to bring up and suture the anterior wall of the pharynx to the
base of the tongue transversely. Next, the muscles and soft tissues over

1 The passage of blood and dischaiges down the trachea, during and after the operation,
may be avoided to a large extent by attention to the position of the patient. We usually
raise the shoulders on a large sand-bag so that the head is low and the blood runs into
the naso-pharynx. Keen has recently suggested the adoption of the Trendelenburg position,
and proposes in his next case to dispense with a preliminary tracheotomy, and to begin
by dividing the trachea across below the larynx, attaching it to the skin, and inserting
an ordinary tracheotomy tube through which the anwesthetic may be given by means of
the apparatus shown in Fig. 81, p. 239.

Keen further suggests that after the operation the patient should be kept in the
Trendelenburg position for 24 hours.  The next day he is to be kept lying flat, on the third
the shoulders may be raised, while on the fourth he may be allowed to sit up.

*The method of removing glands from the neck will be fully described in Part VI,
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this are brought together by a vertical layer of stitches and the sk
15 then sutured closely over the wound, except below where the wesophagus
15 pushed back from the trachea by a blunt dissector and the trachea
1s drawn sufficiently forward for the cut orifice to lie on a level with the
skin. It is usually well to continue the skin incision downwards for a little,
so as to stitch it to the margin of the trachea all round with strong catgut.
The rest of the skin incision should be closed with silk worm-gut stitches.

The Hahn’s tube should now be removed and an ordinary tube in-
serted into the open end of the trachea. Gauze dressings are then applied
SO as to excreise a certain amount of pressure on the skin flaps above
the opening into the trachea and thus to keep them in contact with the
deeper parts, and it is well to insert a small drainage tube on cach side
running up towards but not touching the hine of suture in the pharynx, so
that, should the opening in the pharynx give way, the discharge can
escape. Rectal feeding must be employed at first, but, if the umon holds,
feeding by the mouth may be begun in about a week.

This operation 1s extremely successful when it 1s not necessary to
remove portions of the pharyngeal wall. The mortality is very shght and
the functional result 1s good. The patient can swallow well and breathes
freely through the trachea. Of course the great objection to 1t is the
complete loss of voice, but it is found that the patient can learn after a
time to whisper a few words at a time sufficiently to make himself under-
stood. The great safety of the operation compared with the other com-
pensates for this loss of voice.

In the other operation the trachea is not brought forwards to the skin
and the opening in the pharynx is left open and the entire wound 1s packed
with gauze, the case being treated in much the same way as we have
already described for unilateral laryngectomy (see p. 261). In these cascs
an wesophageal tube may be passed from a very early period.

When the pharyngeal wall is extensively affected, the results are not
nearly so good. Attempts have been made to rid the patient of the
disease by cxcision of the pharynx and the larynx, but that involves
feeding through an «sophagostomy opening as well as breathing through
a tracheotomy opening, and in most cases recurrence has also taken place.
Under these circumstances the condition of the patient for the remainder
of his life is by no means a happy one; indeed very few will submit to it
if the case be thoroughly put before them, as it always should be.  This
question will be referred to again in Part V1.



DIVISION IL

THE INTRINSIC DISEASES OF THE
NOSE, EAR AND LARYNN\,

By H. LAMBERT LACK, M.D. (Loxn.), F.R.C.S.
SECTION I.—AFFECTIONS OF THE NOSE.

CHAPTER XXV

THE ANATOMY OF THE NOSE.

BerorE proceeding to the subject proper of this section it seems well to
draw attention briefly to some of the chief points in the anatomy of the
nose from a surgical point of view, this subject being new and much too
briefly dealt with in anatomical text-books.

THE VESTIBULE.—-The entrance to the nose, or vestibule, is lined
by squamous epithelium continuous with that of the skin, and is separated
by a sharp line from the nasal fossa proper. The opening is protected by
scveral large stiff hairs or vibrisse.

THE NASAL FOSSA. The nasal fosse are two extremely irregular
cavities which are divided into four more or less horizontal channels by the
three turbinate bodies (see Fig. 8g). The inferior turbinate is largest in
front and tapers posteriorly ; the inferior meatus is narrowed anteriorly and
posteriorly and much more roomy in the centre, the outer wall of the
nose bending strongly outwards at its centre (see Fig. 93). The shape
of the inferior meatus, which has been well compared to that of a boat
with a small piece of either end removed, is of considerable surgical
importance, for in cases of undue narrowness of the nasal passages direct
access to the larger middle part of the meatus is obtained by removing
the anterior extremity of the inferior turbinate, and thus free nasal respira-
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tion may sometimes be restored. High up under the concavity of the
inferior turbinate is the lower opening of the lachrymal duct (sce Fig. 98).
The middle meatus, lying between the inferior and mddle turbinates,
receives at its upper part the openings of the anterior sct of accessory

F1G. 89.—VERTICAL ANTERO-POSTERIOR SECTION OF THE HEAD PASSING THROUGH
rie RIGHT Nasal Fossa IMMEDIATELY TOo THE OUTER SIDE OF THE SEPTUNL
. Lower jaw; 4. hard palate; c. inferior meatus; & inferior turbinate; e. middle
meatus ; /. middle turbinate : ¢. superior turbinate ; /4. superior meatus; 7. frontal sinus;
4. posterior ethmoidal cell ; /. fourth or highest meatus; ar. sphenoidal sirms; 2. body
of the sphenoid ; 0. Eustachian tube.

sinuses, namely, the antrum, the frontal sinus, and the anterior and middle
cthmoidal cells (see Figs. go and g91).  On the outer wall of the nose, arising
in front from the anterior portion of the lateral mass of the ethmoid in
close proximity to the upper part of the anterior border of the middle
turbinate, 1s a long shelf-like process—the wncinate process—which passes
downwards and backwards parallel to the bulla ethmoidalis, and ends just
below the ostium maxillare (see Fig. go). It 1s broadest in front and
gradually tapers posteriorly. The external surface looks outwards, upwards,
and backwards, and forms the lower boundary of the /Jiatus semilunaris;
the upper boundary of this hiatus is formed by a rounded prominence
caused by a projection of one or more of the larger middle ethmoidal cells,
and 1s known as the dulla ethmoidalis,  Into this long narrow cleft open
the infundibulum, the duct leading from the frontal sinus, in front, the
ostium maxillare at the posterior end, and the ostia of some of the middle
ethmoidal cells, usually near the anterior end. Thus, pus coming down
from the frontal sinus or ethmoidal cells is guided by the shelflike uncinate
process towards the opening of the maxillary antrum, into which it is
extremely liable to find its way. It will also be seen that these structures.
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and especially the uncinate process, form a most serious obstacle to the
passage of a probe, etc., into the frontal sinus. ‘The superior meatus is
comparatively small and lies between the middle and superior turbinates:
it receives the openings of the posterior ethmoidal cells. The fourth or

F1G. go.—VERTICAL ANTERO-POSTERIOR SECTION THROUGH THE NAaSAL Fossz
SOMEWHAT TO THE LEFT oF THE MiboLeE Lixe. ‘The middle turbinate has been
removed and « dissection made to expose the structures on the outer wall of the nose.
«w. Uvula; 2. soft palate; (. Eustachian tube; 4. sphenoidal sinus; e position of the
ostium of the sphenoidal sinus; /. posterior ethmoidal cell; g. middle ethmoidal cell;
4. frontal sinus; 7. infundibulum; 4. a window cut in the uncinate process to show the
fossa on its outer side; / uncinate process; »z. hiatus semilunaris ; 7. attachment of the
middle turbinate ; v. inferior turbinate ; A. inferior meatus; ¢. hard palate.

highest meatus lies above and posterior to the superior turbinate and is
bounded above by the roof of the nose. The sphenoidal sinus opens into
it near its upper part (see Iig. go).

THE SEPTUM.—The septum of the nose is formed in front by the
triangular cartilage, and posteriorly by the vomer and the perpendicular
plate of the ethmoid. It 1s very often asymmetrical ; the bony part is more
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or less deflected from the middle line in nearly 707 of skulls; and the
triangular cartilage is almost invariably deflected (see Fig. 93). On the

F1G. 91.—VERTICAL TRANSVEKSE SECTION OF THE NoOSE, IN THE PLANE OF THE

EvEBALLS AND SECOND MOLARS, VIEWED FROM BEHIND. Showing the extent and

relationship of the turbinates and the four meati, and of the antral and ethmoidal cells.
. superior

a. inferior turbinate; 4. middle fossa; c. uncinate process; . nasal septum :
turbinate; £ pupil; ¢ .middle ethmoidal cell %. middle turbinate ; /. infra-orbital
vessels and nerve ; 4. cavity of the antrum ; /Z inferior meatus; wz. hard palate.

FiG. 92.—VERTICAL TRANSVERSE SECTION THROUGH THE NASAL Foss IN THE
PLANE OF THE OPTIC NERVES AND THE THIRD MOLARS, VIEWED FROM THE Frow~T.
a. Optic nerve; 4. superior turbinate ; c. middle ethmoidal cell; 4. septum ; . middle
meatus; /. ostium of the maxillary antrum; g. middle turbinate showing a cell;
/. maxillary antrum; 7. inferior meatus; 4. inferior turbinate.

other hand, the posterior third of the septum is almost always in the

middle line.
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THE MUCOUS MEMBRANE.—The mucous membrane covering
the inferior turbinate bone is extremely thick and contains numerous large
venous sinuses with muscular fibres in their walls forming a plexus : it also
contains numerous racemose mucous glands, and the surface is covered by
columnar ciliated epithelium. These vascular sinuses give to the mucous
membrane somewhat the character of erectile tissue. The lower part of
the septum and the floor of the nose are covered by a similar thick mucous
membrane containing venous plexuses. In the upper part of the nose the
mucous membrane 1s thin and intimately blended with the periosteum.

The functions of the nose.—The respiratory functions of the nose
are extremely important. The air in passing through it is warmed, being
raised almost if not quite to the body temperature, is saturated with
moisture and 1s entirely freed from dust and organisms. The proper per-
formance of these functions depends chiefly upon the integrity of the venous
sinuses and the action of the ciliated epithelial cells. The former vary in
size according to the demands made upon them by the state of the atmo-
sphere, and the cilia, aided by a free secretion from the numerous mucous
glands, remove all the dust and organisms that have gained access to the
nose. Therefore, in operating it is extremely important not to cause any
unnecessary damage to the parts carrying on these functions, and particularly
the tissues of the inferior meatus. It is especially important to avoid
extensive injuries to the epithelium, as under certain conditions these cells
may lose their cilia and be replaced by a simpler form of squamous
epithelium.

THE ACCESSORY SINUSES.—Of these the maxillary antrum
is the largest and 1s situated in the body of the superior maxilla (see Figs.
91-93, 95). It is irregularly pyramidal in. shape, #%¢ apex being formed by
the malar process and the base by the outer wall of the nose. Z7%e base
or inner wall separates the antrum from the inferior meatus of the nose
below, and the middle meatus above. It is very markedly convex towards
the antrum from before backwards in its lower part. This bony wall is
cverywhere very thin, especially in its posterior half and in the upper part
near the ostium, where it is often defective in places. Its junction with
the nasal floor and with the anterior wall form very thick angles of bone.
At the extreme upper part of the inner wall and somewhat posteriorly is
a small opening or occasionally two openings through which the antrum
communicates with the posterior end of the hiatus semilunaris (see Figs.
92, 98).

The floor of the antrum is formed by the alveolar margin and the outer
part of the hard palate. The roots of the first molar, and more rarely of
the adjacent teeth, may protrude into the antrum as small conical pro-
jections on 1its floor and be separated from the cavity merely by an
extremely thin bony plate, or by membrane only (see Fig. 98), s a rule
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