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It is collected in the northern part of whose po-
litical fate for centuries depended upon its importance,
from cultivated (male) trees planted for the pur pose, by
making 1i hr nu isions in the bark, throueh which it ﬂu“s
in little led tears, and on \\'lnr]; it slowly hardens in
the sam :-'impu Two or three weeks after the tapping
the collectors revisit the trees and colleet the little te
from the bark, and from the gro s i some of

them have failen. This product is atterward sorted,

cording to whiteness, cleanness, and shape, into severs:

2 1 The best of 1hat which reaches us

isin 1 -3 " tears, of the size of a large p and
11 su1 is smooth and free from d

ich it i 1is n' (l Tl‘nm the dusty tears of

ades, and so

rac, and the
pleasantly 1|-,J.)1.1T!I111"U‘-. texture brittle,
in the mouth. Mastiec contains one to 1\\() lth C
essential ofl, about n ¥ per cent. of resin E
cohol, and ten of another 7esin soluble in ether, but not
in alcohol. Mastic is superior when fresh, and this is
determined by it ree of ply u-tidi\ when cl wed and
by its higher mlu'::hr\ (up to ninety per cent.)in benzol.

The medicinal action of mastic is exactly that of ot
turpentines, although, perhaps, on a si mlv milder seale
than the most active of them; that it is a local and
renal stimulant. It has been, and still is, in the East,
employed as a sort of dentifrice, and as a temporary fill-
ing for cariou nd aching teeth. QOut of respect to old
tradition it is still used in the Pilule Aljes et Masticles of
the Pharmacopoeia, which are one-sixth mastic. It is
claimed that the addition of the mastic increa the cer-
tainty and promptness of action of the aloes, as of other
catharties.

0il of mastic, of a clear yellow color, having a -‘pcuﬁv
gravity of 0.858 and the characteristic odor of mastic,
an article of commer

ALLIED Propuct.—Pistache or Pistacia Nuis are
seeds of Pistacia vera L., obmmn d chiefly hnm tr
tivated in the Medit nean region,
no medicinal propertie but is extensively
article of food or flavoring by confectioners, nbons
and ices. An emulsion may be made by pounding the
seeds with sugar and water, after the manner employed
with almonds. This can be used as a pleasant vehicle
for more active substances. Henry H. Bu

MASTICATION.—In order that the digestive juic
may act rapidly and efliciently upon the solid foed, it i
nec 'y that a large surface should be
action: otherwise the Umv of dig
the large lumps«
under; 3 chr
irritan
cana
the process of masticatio r the action of the jaws

X i us ty ‘n s of teeth, and assisted by
11 >

In addition to b
cation, the food is intimate 1\’ ad) mx-,-u w nh
which is poured out upon it during the proc
is converted into soft semi-fluid mas: j

been recex I’ 1\\1 W,
that eff nt mastic . in som s , greatly
pron mt. sthe secre i astric s and s LVOTS pep-

secreted

into the
stomach gastric fistula as when in the
animal i d and swal xd in t watural f
ion. r , in an anim: vitl an cesophageal
and a istula, i he food drops out at the

£ i 1 swallowed, so

that none reaches
tion produces a copious flow

For tl reasonsit is obvi \1 e fiic wu' mastieation
is a great ddwm(t to the }\Ll(x S d]"(, ion, and, ‘al-
though for a time the digestive may be able to
digest the solid food, even when nm-umn‘m defective
and the food is swallowed in lumps, yet such a defectin

T00

the preparation of the food handicaps the forces of diges
tion and paves the way for commencing a vicious con li-
tion of affairs which may go from bad to worse unless
the mastication of the f od be improv ed. 3

The mouth and not the stomach is, there fore, the first
oround which ought to be examined in cases wi indiges-
tion, and after that has be om t -hanical ilnll;[
of view. set in as good o1

nstances i ssible, th 1

to be < and the vicious pr
the food in a semi-masticated

to \.h\n\: ¢ 1s first pn'-in't(l out by
stant relationship exists in diff
the nature of the 1(:(1[1 LT.(’
form of 111(3 te 111(1[1 n of the
in typical carnive Le teetl > adapted for se
lacerating the foo C[ there are no true grinding , ar
accordingly there are no grinding ovements of the
lower iefw'_ which articu s by a simple l)'in:__'c..]c:!‘lz.[_
In herbivora, on the other hand, the nature of the food is
such that extensive pounding and grinding are required,
and hence the lower jaw art ll.ued to allow of
extensive sliding movements from side to side. In
connection, it may be stated that the articulation of
lower jaw in man, not less than his dental series and i
termediate length of alimentary canal, demonstrates that
he has deve loped as a mixed feeder capable of masticat-
ble and animal food, and that a mixture
his n.uuml provender.

The act of mastication is usually described as a volun-
tary one, but while this is true in “the sense that our eat-
ing is under the control of our w if, and that we can ini-
tiate and arrest the process by acts of volition, still it is
well to point out that, like all complex co-ordinated
muscular acts, the process is largely a reflex one guided
from lower centres, chiefly by an adjusted co- operation
of afferent and efferent nerves. (.t'lllljil‘- ed co-ordi-
nated actions of such a type are learned an laid down
in the c ral nervous sj m in early infancy, and at a
conscious age all their details are pmu vy out of the
control of tl \\111 that we walk, , and eat with-
out conseic r exerting the will over t-w details of these

This has a very ]nmn_ tical bearing in regard to
mastication, as it gives an hlanation of the difficult
attending a orm of the i habit of hasty masti-
cation. IL is a njmph_ thir patient who com-
plains of indigestion not to bolt his food, but to eat 1t
slowly, earefully masticating each mouthful, and, if nec
essary, counting so many before swallowing. But the
process bas become almost a reflex, and the patient finds
the advice, even with all artificial aids, most difficult to
carry out; he has to keep his Lhn‘ ts € h d up on 1111

roblem all the time he is eating,
is an impossible tack, and so at “interval
ly lapses into bolting his food. Again, when some 1e lief
been obtained and urgency has e 1)(‘[ n removed,
he no longer can keep his m : regulating his
eating. and once more the old habit or old retlex becomes
ablished. The problem, in fact, is nearly difficult

s that of breathing at an artific rate, or alt the
depth of the res movements. : :

The afferent ne :hi olved in mastication 1s

e fifth, wl 1e effere ent or motor impulses travel by

he motor root of the hto t levators of the jaw and
the mylohyoid, by the rial t istric and the
muscles of t lips and -k, and by the hypoglossal to
the musc of the ton - ;

In consider the mech: n of the process of -“'_'1-
cation, it m 2 remer that th i of

heek muscles and tongue in I'L‘]’l'ltil“‘ he In-r»:l between

1 - each movement of the lower w is quite
as the jaw movements themselves,
].L“ movements would be entirely usel¢
S that in bilateral par: 11\-
of the tmwm ml unh.l sensory or motor type, masti-
cation becomes almost impossible, and also in paralysis of
the buccinator muscle, accompanying facial paralysis, the
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food accumulates in a pouch on the side of the flaceid
buccinator, from which it must be removed from time
to time by the pr wre of the hand applied to the
cheek.

The mechanism of action of the 1e and cheek
muscles m nm:u ation is carrie the following
muuner: 7 chewir tio f the lower jaw,
whether it be an upward movement closing the jaws or

mel movement, lhu food is subjected w

h from above (lC!\\ nwarc ;1“(1 o m

ire Fro-u.;w 0 > inner mar by the

on the out : by 1 : ators.

ful of the two, and

the portions of fo n.'lmf iately between

eth, atter 1 -' [ gis .', d, or div 1uw1 are

le into the region less pressure, that

, either Tm ween the tongue and palate or into

of the 2eks. Then the lower jaw is

dropped, and by the con on of the bt nators on

the <=J_( hand, and the ire of the to toward the

hard palate on the « ; food is restored again to its

position between the teeth, in readiness for the next
action of the teeth upon it.

The tongue is mov ed forward by the
its transverse intrin
palato-, and stylogl
contraction of the intrinsie lon

The movements of the lo jaw may conveniently be
describe ‘l as CUnﬂ sting of two types, alt houg y

= utiou u ac x of the two

l} l)L'- h other in vary-
ing 11w.np‘.wu1nu, }Im ement at t : s may either
be ted ata <impl(, hing nt ing as a result
mereLy an up down I]\i‘ ement ol e lower j:n\'
such as occurs in S} ing; or sondyles may be
moved baclkwar forward on the 1!11-\-1‘31'151:111;11' i
SO caus s £ movement of the lowe .

ver, in second type of movement, the extent

f movement may be different at each condyle or even
performed in an upnmm direction, namely, forward at
one condyle and backward at the giving rise
10t to simple backward or forward gliding movements
but to combinations of these with late liding move-

It is this kind of movement by which the grind-

£ tion of the molar teeth is brought about, and it is

hene en typically in ruminants; while the simple up-

and-down action is seen in the “biting off 7 action of the

incisors, and piereing action of the canines; this is hence
the typical action of the carnivorous jaw.

The share taken by the various muscles in bringing
about these movements may be apportioned in the follow-
ing manner; but it must alws ¥s be remembered that any
movement is in most cases a resultant of the action of

1y all these musc alled rth in varying d e,
in some cases in the direction of incres ised tonicity or
contraction, and in other ¢ i shed tonicify or
relaxation: The lower jaw us(-d by the action of the
temporal, masseter, and internal pterygoid muscles; it is
lowered, chiefly passively, by rhr d(fmu of g 'd\'i{\' _but

probably id

rior beliy of the diga 0 n
also by the mylo- and : 11~<_1L~ F(-l‘\‘\al(i
movements are effected m 1m\\ er ullx by both ptery-

ids acting in concert, while if th muscles act on one
ide only, that > is drawn forward round the uppn' 3
, thus eausing lateral movem
: The exiernal pter id po
this lateral action, and acting alone can, from the direc
tion of its fibres, neither raise nor lower the jaw : but, as
stated above, a « in component of the force of the
internal pte roid acts as an Lla vator of the jaw.
1e post - position of the jaws, in which the lower
yrs lie behind the uppe d ondyle of the jaw
the glenoid cavity, is the 1 one of -ml:lu
equilibrium toward which it returns on ac
lasticity of its attachments when the A :
pull upon it; but the posteri Tes ¢ tm-t{-mpx'n-ﬁ] and
masseter muscles tend to draw it backward. The anterior

eter addition to their main action of
ating the jaw, have alsoa small forward component.
Benjamin Moore.

MASTOID OPERATIONS. —IXDICATIONS FOR OPENING
THE Mastorp CELL 1‘11|t~ m, local
eneral, which, considered 1 ad the sur-

n to say pn-lt]\ ly that tiu 1t to be

1bjected to a direct investi on. The decision to take
this step will have to be reached by a careful consider-
ation not only of the history of the case and of the actual
conditions revealed by the nlll'um Y t\.\mmcu,n n m_ T_he
ear and its surroundi , but also .-r the
rm nd by the bacteric i d1.~r,hlu’
s from the middle es f 1111' services of the
more often call requisi ic:n hv the sur-
ncun to .1'~1 him in determini should
open into the mastoid proe s hig le that
(,pu‘une int 111 rence wou e sOTtec sarlier and
with g as w s in a much lar
number 1:»3‘ iﬂ‘-li]_l[ s 'Limn s now the ca In corrob
tion of this statement I have only to say that the knowl-
edge that the specially virulent streptococcus, and not
the staphylococcus or the pneumococeus is the infective
agent, in ny "I\Lll case of sus ed mastoid involve-
ment, will remove from the m ml- u? most surgeons any
remaining doubts in regard tc s 1 orting to
: stant and the most indiecs
involvement of the mastoid
5 a rery profi L7icl fearge of pus from
the middle ear i h a prolapse of LP posterior
and superior cutane wall of {,” 2 t/;Jz«fm!-’
the drum membrane. But t ay be serious in-
v ol\ ement of the mastoid cells even when these associated
symptoms are entirely absent. Thus, for example, 1 have
seen at least two cases in each of which the discharge had
stopped for a period of 1 two and three weeks,
the perforation had healed, and the drum membrune pre-
sented a practically normal appearance; and yet in each
of these cases the mastoid 7 ion of the temporal bone

s found to be extensively diseased In ane of the pa-
tients there was neither pain in the region of the ear nor
tenderness on pressure over the mastoid process. Never-
theless, pus had accumulated beneath the mastoid peri-
osteum, the pulse was increased in frequency, and there
were occasional elevations of temperature. In thesecond
case referred to above, marked mastoid tender was
present. An operation was performed in both instances
and it was found that in each case the mastoid cells were

i and that, in a on, large extradural ab-
t—the abscess, in one case, extending
b(-‘ (md Lhe oce ipito-mastoid suture.

A very frequent and very prominent symptom
tenderness on pressure over a whole or a part of the mas
toid process. The tip is the most frequent site of this
tenderness and the area over the antrum comes next.
When the tenderness is most marked back of the mastoid
tip it is very likely that we are dealing with a case of
perisinous absc Another point whe astoid ten-
derness is to be detected is upon the posterior surface of the
wall of the external numfm\ anal. If the case is a re-
cent one this dern T ire may not be ver)
nificant: but if it sts, ally after the use of the
ice coil for thirty-si en it is time for the sur-
geon to invade the mastoid eells. The difficulty is, that
this symptom is frequently absent even in a case of well-
marked mastoiditis. A differentiation will have to be
made between tenderness on pressure due to mastoiditis
and tenderness due toa u.nm( ulosis of the external audi-
tory canal. The history of the case will be of service in
reaching a conclusion. nas s is present, there
will generally be a history of pain followed by a dis-
char the ﬁLU\L pain then cea Then besides, as
the al is ge y found to be sufficiently open for
the Hb'-i .rver to obtain a view of the drum membrane, he
will be able to see the pus cozing through a perforatic
On the other hand, in a ¢ runculosis of the exte
nal auditory canal the pain does not diminish but rather
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increases, the canal is stenosed, there is little or no dis-

charge, and, with the aid of a probe, a localized area of

tenderness may be detected at some point on the wall of
the external auditory canal.

In using pressure as a means of de-
tecting mastoid tenderness it is impor-
tant that this pressure should be firm
and steady. It is also advisable to test

FIG. 3318.—Mallet.

both mastoids—the presumably healthy

one as well as the suspected one,—as

in some individuals hypermsthesia is
marked, and one may find as much tenderness on press-
ure over the healthy mastoid as over that which ap-
pears to be involved.

Puain which is located in the mastoid process or tts vicinity,
and which persists despite free drainage, is another diagnos-
tic symptom of mastoiditis. Still another is to be found
in hyperemia and edema qf the skin covering the mastoid
process. When this is found in a case in which furuncular
inflammation of the external auditory canal is not present,
it is time, in the vast majo1ity of instances, to operate.
The only exception is in those cases in which this symp-
tom manifests itself very early in the disease (the second
or the third day). As a rule, however, hypermia and
cedema develop at a relatively late stage of the disease,
and when they are present the signification generally is
that the case has progressed very rapidly, or that the
mastoid cortex is quite thin, or that the operation has
been delayed beyond the period of safety. Extension of
the inflammation into the soft partsof the neck generally
means that a perforation through the inner table has taken

FIG. 3319.—Mastoid Chisels and Gouges.

place. It may also signify a similar perforation through
an unusually thin bony wall of one of the large cells at
the tip of the mastoid process.

If the temperature remains high or is of a septic type,
the operation ought not to be delayed.

Finally, it must be remembered that there are cases of
well-marked mastoiditis in which all of the symptoms
mentioned above may be absent.

A good rule to follow, in all cases of mastoiditis, is—
“<when in doubt operate”; never wait for redness and
swelling over tbe mastoid. While the operation is one
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that requires skill and is not to be lightly undertaken,
yet it is also one that if properly performed is practically
devoid of danger. On the other hand, the disease itself
is characterized by a decided tendency to spread beyond
the limits of the mastoid process. It may force its way
through the inner table of the skull, and the pyogenic
organisms may reach the sigmoid sinus, dura mater, pia
mater, cerebrum, or cerebellum, there to set up a septic
sinus thrombosis, a pachymeningitis, an ex-
tradural at , a4 leptomeningitis, a cere-
bral or a ce ellar abscess. A disease which
carries such deadly p s within itself
is a di e not to be trifled with.
PREPARATION OF THE PATIENT.—If the
exigencies of the situation are such that from
twelve to eighteen hours may be allowed fo elapse before
the operation, the patient should be prepared as for any
other major operation. The bowels should be thor-
oughly evacuated, the healthfulness of heart, lungs,
and kidneys ascertained, and the patient should be
without any food in the stomach for a period of, at least,
six hours before the administration of the ansesthetic.

The hair, for a considerable extent in the vicinity of
the mastoid process, should be shaved and the underly-
ing skin surface, as also the auricle, rendered aseptic by
cleansing with tincture of green soap and warm water,
alcohol, and a 1 to 1,000 bichloride-of-mercury solution,
and then covered with a moist bichloride of mercury (1 to
8,000) dressing.

The external auditory canal, which is, asa rule, serving
as a drain for the pus flowing from the tympanic cavity

should be
gated with a bi-
chloride-of- mer-
cury solution (1
to 3,000) suffi-
ciently often,
during the in-
terval between
the application
of the moist
dressing and the time
of operation, to keep it
fairly free of pus. After
each irrigation a wick
of sterile gauze should
be inserted into the canal
and a fresh external
dressing applied.

In many cases the
necessity for immediate
operation will not per-
mit the making of the
preparations just de-
seribed. In all cases,
however, the patient,
the surgeon, and his
various istants, as
well as everything that
may directly or indirect-
ly come in contact with
the wound, should be
rendered as thoroughly
aseptic as possible.

The patiert should be
placed upon the operat-
ing table with a hard
cylindrical pillow under
his head. (This pillow,
however, should be of
the same thicknc as
the other cushions which
cover the table, as it is
not desirable that the
head should be elevated above the level of the should-
ers.) A piece of india-rubber sheeting, large enough
to extend well over the shoulders and chest of the pa-
tient and below the cushions of the table, should be

FIG. 3320.—Curettes,

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES. _iasteld Operations.

Mastoid Operations,

securely fastened about his neck. This sheeting should
be covered with towels which have either been wrung
out in a bichloride-of-mercury solution or have been
subjected to dry sterilization. The unshaved portion
of the head should be carefully wrapped in a moist
bichloride-of-mercury towel.

It matters not how simple the case of mastoiditis about
to be operated upon may appear, the surgeon should at

Fic. 3321.—Retractor.

all times be prepared, if such a step should be found nec-
essary, to open the sinus and excise the jugular vein for
a sinus thrombosis, or to trephine the skull and explore
the brain for a cerebral or a cerebellar abscess. He
should have for the operation a scalpel, a rawhide or lead
mallet (Fig. 8318), chisels and gouges (Fig. 3319), scis-
sors curved and flat, a periosteal elevator (Fig. 3326),
curettes (Fig. 8320), retractors (Fig. 8321), rongeur for-
ceps (Figs. 8322, 23, 8324, and , artery forceps,
dressing forceps, silver probes, aneurism needle, a tre-
phine, an infusion apparatus, an irrigation bottle,
needles, catgut for ligatures, silkworm gut for sutures,
iodoform gauze in bulk and also in strips one-half inch
and one inch wide (Nu gauze, with selvedge edge, as
prepared by Johnson & Johnson, has the advantage of
not unravelling), dry sterile gauze handkerchiefs and
sterile cotton for dressings, bandages two inches wide,
also dry sterile gauze sponges.

Tae SiMPLE MasTotp OPERATION.

Each surgeon will have his own preferences as to
minor operative details. I prefer to stand at the head of
the table, near its right-hand or lefi-hand side, accord-
ing to whether it is the right or the left ear which is in-

volved. The ansgesthetist
stands in front of the pa-
tient’'s everted face; the
second assistant, who man-
ages the retractors and
holds the artery forceps
out of the way, stands be-
tween the ansesthetist and
myself; while the first as-
sistant, who sponges and
seizes Dbleeding vessels,
stands on my other side.
The instrument table with
the attendant nurse is with-
in my convenient reach.
Nareosis.—My preference
is for nitrous oxide gas fol-
lowed by ether, as used by
Dr. Bennett, of this city
(see Vol. III, p. 9). In
cases of suspected brain
abscess in very young chil-
dren, in kidney complica-
tions, or when cedema of
the lungs is to be feared,
chloroform is to be pre-
ferred. Schiebe reports si
>ases in which local ans

thesia (ethyl chloride) was: |

employed, in five of which

cases it gave good satisfac-

tion. Berens, of New York,

operated successfully in one

case with orthoform anses-

= " thesia.

Fle. 3322 —_Whiting’s Rongeur As a preliminary step to
Foreceps. the operation the drum

membrane should be incised, if
a free opening does not already
exist in it, and a strip of iodo-
form, or of plain sterile gauze,
should again be inserted into the
auditory canal.
The Airst incision is made by
inserting the point of the knife,
held vertically to the tissues,
over the tip of the mas-
toid process and car-
rying it through the
periosteum to the bone;
the handle should then
be lowered so that the
curved edge of the
blade does the cut-
ting; and the incision
itself should be carried,
in a direction parallel
to the insertion of the
auricle and about 5
mm. from it, to a point
directly above the ex-
ternal auditory canal
(see Fig. 3327, A D B).
In adults the scalpel
should cut through
the periosteum with
the first incision, but
in the case of children
it is not safe to do
this, for the reason
that in them the cor-
tex of the mastoid
process is so thin that
the knife might easily
pass through it and
so wound the under-
lying sigmoid sinus or
the dura mater. In
cases in which the FiG. 3323.—Bacon’s Rongeur Forceps.
mastoid process is
large, it will be necessary to make a sec-
ond incision (Fig. 3327, D FE), extending
horizontally backward on a level with the
external auditory canal and at right
angles to the first one. In still an-
other group of cases it may be nec-
essary to extend the first incision hori-
zontally forward (Fig. 3327, B C),
a short distance in front of the an-
terior insertion of the auricle.

The next step is to push backward,
with the periosteal elevator, the pos-
terior flap including its periosteum,
and thus expose the greater portion of
the mastoid process. Inasimilar man-

ner the anterior flap and its
periosteum are to be pushed
forward for the purpose of
exposing the posterior and
superior borders of the ex-
ternal auditory canal and
the root of the zygomatic
ss. In separating the
um from the bone,
great care should be taken to
avoid wounding the former.
Our next procedure is to
control all bleeding by means
of artery forceps. Afterthis
has been accomplished a re-
tractor is placed in position
so as to hold forward the an-
Sic 339h - anser’R ) Worcane terior flap, and another is
Tor vt Dostoarior Coral placed to hold backlwanl 1h.e
Wall. posterior flap. It is gener-
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ally necessary at this point in the og peration to extend,
with the scissors, the first incision downward for about
8 or 106 mm. Then with the blunt-pointed scissors,
curved on the fi: we separate the
tendinous insertion of the sterno-
cleido-mastoid mu from the tip of
the mastoid pro : bony sur-
face of the mastoid process hav
thus been fully D view, we
must take notice of the landmarks
which are to gui us in our further
operative proce = 1
ice the post d superior mar-
of the exter auditory canal
neture a little
M,uﬂ\luu ‘T"L\"\'r!_
to be
1‘(-111 d a ;
supra meat:
Henle.
sa pre
ance, e«
ascular
imina—the was-
I 2one, OT, it

by some

vascular {foramina
dwm'w into the
e cells;
lining muc ous
-mbrane of w 11!( 1
almost
with

Fi1G. 3325.—Mathieu’s Rongeur Forceps. fOS is

tly at the le
of the mastoid antrum. From infancy te adult life
position changes. In infancy it is ve the meatus,
from which point it vdually moves downward and
backward in a circle 1centric to the auditory meatus
until, in adult life, it is to be found immediately be-
hind the suprameatal spine. The centre of the antrum
in infaney is slightly above and behind this fossa; it then
gradually passes downward and backward until at the
age of ten it directly back of the suprameatal spine,
from which point it passes backward until, in the young
adult, it reaches a distance of about 7 mm. from it. Thi
L is our most important guide to the antrum, i
ays present, whereas thi is not true of the supra
meatal spine, which changes its position, as does the an-
trum, from infancy to adult life. Macewen’s guide is a
triangle, which he terms the “suprameatal triangle.”
formed above by the posterior root
process, below by the superior and po
bony external anditory canal, and be
ns line connecting the extremities

Fi1G. 3326.—Langen

l'n early Hfo the non-existence of the ;armm ior root of the
gomatic proce enders this guide less positive tlmn
» mentioned above.
The next landmark to observe is the linea temporalis
which is the extension backward of tl yosterior
omatic process. This is'an imp
accurately indicates the level ¢

middle fossa, the latter being more often a little below, in-
stead of a little above, this line. Before beginning the
operation it is well to call to mind the anatomical struct-
ure rhich are to be avoided. The floor of the middle
cranial f 1, is, as I have ted above, fairly easily
avoided by not removing any bone above the line of llfg
temporal ri . Another very important structure which
should be L e in mind is the lateral sinus. This struet-
ure is very variable in its relation to the mastoid antrum,
its position varying, according to Lake (Journal of Laryn-
gology, Rhinology, and Otolegy, vol. xiii.,, p. 231), from
0.2 inch (5 mm.) te 0.7 inch (about 17 mm.). On an aver-

for f,l;s:-mt‘:r-n and the
to :lum-ul AT

ituated at a distance of 0.48 inch (12 mm.) from
The sinus is more superficially situated than
on the right side it extends, as a rule, more
1t on the left side.
In infancy the depth of the antrum from the cortex of
the mastoid process varies from 2 to'4 mm. ; in children
it has been found as deep as 11 mm. In adults, on the
other hand, it is much farther removed from the surface
of the bone. Thus, Broca states that he has fr»urw‘l it, in
two very old subjects, at the extreme depth of 25 mm.
in one case, and 29 mm. in the other. When the surgeon
encount a cz in which the antrum is located at an
al depth, he must persist in his efforts to reach his
jective point, but at the same time he must proceed

with caution. In pneumatic mastoids this is comparative-
ly an easy thing to do, but in chronic conditions, where
sclerosis has taken place and it is necessary to chisel
through a hard compact mass of bone, to proceed requires
the determination which comes alone from experience and
from the knowledge that the antrum does exist and is to
be found. The antrum is connected with the tympanic
cavity by a canal—the aditus ad antrwm ; this canal
5 from 3 to 5 mm. long, 3 mm. high, and 3 or 4 mm.
deep. Its upper wall, the fegmen tympani, forms part
of the thin plate which separates
the tympanie cavity ym the cra-

nial cavity; at times it is wanting.
The mucous membrane and en-
dosteum lining the tympanum ar
in close contact with the under-
lying bone, and hence in purulent
inflammations of the tympanum
caries and necrosis readily occur. In view of the fact
that the te nen antri are ve

even be wanting, it is a source of wonder
of the middle or of the posterior portion of

the temporo-sphenoidal lobe does not more often occur.

Two very important structures, it must be remem-
bered, are in close relation to the aditus ad antrum,
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namely, the facial nerve, and the horizental semicireular
camal. The facial nerve is the most important structure
to be avoided in all mastoid operations. There ave two
in its course where it st likely to be ex-
pose rative proc s around the mas-
toid. The first w:mt is situated inthe horizontal portion
and: elbow of the f: canal, where it passes under tl
litus ad antrum. Whe d here it is
nerally due to the careless use of the curette when er
{ i granulations from the epitympani
The second point where 'hu_— 1 i
near its exit from the stylo-mastoid foramen.
) me involved at this int in the
ch are \[)(!Isi n of as instances of !
in which perforation of the
> of the m ht-ml process tak
apt to receive damas
» the undeveloped
8 id fors
1 surface of the bone than:
The only part of the internal
untered: in operative work is the horizontal se
r canal.  This eanal, which: surrounded by
nated sheet of bone and is situated just behind the
wall of the ad rarely injured. In order
to avoid injt it, one needs only to be careful not to
3 ad antram.
S5 s another part which
some 1 aditus ad antrum; it rests
upon the floor u isr canal ¢ tympanic end.
The su avia g to memory the various
landmarks and the rel 1s between the structures which
xpects to: invade and those which he must avoid,
ceed with the bone
: " he should remove, with the ¢
bone, lhi‘ sides of which should
mm. in length. The ante
illow excavation (2 or 3 mm.
yuld in(in:i(_ *h(:
pne sur-
»uld the

too deeply intorthe underlying structure

toid is of the [‘meunmtig , the removal «
of b~ mne 1\1]1 “rr»h l‘vl\' bring into \'icb\\' i[% ce
n effec

AT C lu\n as its
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hisel and 1rm--;11‘ mvu-p» (chiefly the latter), to re-
the remaining cortex of the mastoid 1 Tim
1 is then se side, and, with eure
move each dividing cell wall of the w
the cells are entirely
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or and middle eerebral f
the removal of the mastoid eel
nation, it shows evidences of bein
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dus of
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1 to runLth' fr he tory m
h th se is pr re |1.w1 not do our
rork thorou 3 C
tendant dangers and w P
ond time. It is surprising to note how
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course of a masteid operation, one encounters—at some
point gquite remote from th(: anirum and separated from
it by other eells which to the unaided eyve appear to be

fairly normal, or at all events free fr
anything like pura i
pus. Such a discovery is apt to be m
situated in the posterior portion of th
proc and oe onally also amo
upper and posterior pn't on.

even the complete d
mastoid (i.e., pm.l.mmm ) cells eannot

om the

!13_'.!,-

ade among the cells

e np of the nm\rrmi
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distinctive
be trusted to umh—

cate all the sources of infection, is advisable, i

tion, to obliterate all the cellular stru
the external auditor v canal and at tl
matic proc as well as that which
the antrum and the knee the late

at a still greater depth (i.¢., nearer

skull).
Finally, it will
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se. In course of
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